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ABSTRACT 

The research t o p i c undertaken involved a dermatoglyphic 
i n v e s t i g a t i o n of the mid-Wales borderland o f Powys and Salop. The 
m a t e r i a l was presented i n the f o l l o w i n g manner. 

Section One contained a summary o f Welsh h i s t o r y , p a r t i c u l a r l y 

of Powys (Montgomeryshire) and western Salop. A t t e n t i o n was drawn to 

the evidence o f m i g r a t i o n and invasions. A v a i l a b l e data on genetic 

studies i n Wales and the borders were considered and a b r i e f review o f 

m u l t i v a r i a t e analysis on dermatoglyphic m a t e r i a l made. 

Section Two gave the methodology used i n reading the p r i n t s 

c o l l e c t e d as w e l l as the scheme followed i n c o l l e c t i n g the data. 

D e f i n i t i o n s of three p a r t i t i o n i n g parameters were given, these being the 

c h i l d ' s b i r t h p l a c e , parent's common b i r t h p l a c e and ancestry as defined 

by surname. Further i n f o r m a t i o n on dermographic v a r i a b l e s as drawn from 

the c o l l e c t e d questionnaires was reported. 

Section Three gave u n i v a r i a t e s t a t i s t i c a l r e s u l t s f o r a l l the 

v a r i a b l e s a v a i l a b l e , when the data s e t was p a r t i t i o n e d by s i n g l e parameters 

and when the parameters were i n combination. Evidence was given as to 

which parameter was most " e f f i c i e n t " as a d i v i s o r and how t h i s r e l a t e d to 

other parameters. The a b i l i t y o f the various v a r i a b l e sets to give • 

s t a t i s t i c a l d i f f e r e n c e s between subsets was reported. Geographical 

v a r i a t i o n was i n v e s t i g a t e d by a one way analysis o f variance subsequent to 

d e f i n i t i o n of how r e g i o n a l i s a t i o n was obtained. Both parametric and non-

parametric s t a t i s t i c s were used and a summary o f the u n i v a r i a t e s t a t i s t i c a l 

r e s u l t s made. 

Section Four d e a l t w i t h m u l t i v a r i a t e s t a t i s t i c a l r e s u l t s . F i r s t 

the theory of Discriminant f u n c t i o n analysis was given and a sho r t 

c o n s i d e r a t i o n of distance c o e f f i c i e n t s made. Non-metric Multidimensional 

sc a l i n g and c l u s t e r i n g techniques were considered. Using the same parameters 



as i n Section Three, distance c o e f f i c i e n t s between various combinations 

of these d i v i s i o r s were made. The r e s u l t i n g r e g i o n a l i s a t i o n obtained 
2 

was compared w i t h the u n i v a r i a t e s t a t i s t i c a l r e s u l t s and the D between 

regions compared w i t h p r e d i c t o r s by b i v a r i a t e and m u l t i p l e regression 

techniques. 
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AIMS AND OBJECTIVES 

The present research t h e s i s was i n i t i a t e d w i t h the f o l l o w i n g 

(1) To i n v e s t i g a t e by means o f Dermatoglyphics the 

p o s s i b i l i t y t h a t the populations o f Montgomery (Powys) 

and Salop have separate gene pools. 

(2) To t r y to produce regions which e x h i b i t homogeneity 

w i t h i n themselves and heterogeneity between, and t o 

t r y to r e l a t e any such d i s t r i b u t i o n t o demographic 

v a r i a b l e s such as m i g r a t i o n or marriage movement 

and to e x i s t i n g evidence, mainly ABO gene frequencies. 

(3) To see which o f four parameters were best able to 

p a r t i t i o n the data sets, o r which combination o f 

parameters, the fou r being: 

(a) The c h i l d ' s b i r t h place 

(b) The parent's common b i r t h place 

(c) Ancestry, as defined by surname 

(d) L i n g u i s t i c a b i l i t y 
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HISTORICAL BACKGROUND 

PALAEOLITHIC/NEOLITHIC 

Before the onset of the penultimate ( R i s s ) g l a c i a t i o n 

Wales showed very l i t t l e evidence of human occupation. A Middle 

Acheulian hand axe found near C a r d i f f would seem to be the only d i r e c t 

evidence which l i n k s to s i m i l a r r a r e f i n d s i n the Severn and T r e n t 

V a l l e y s . I t has been speculated t h a t the i n h a b i t a n t s of these lands 

were only t r a n s i t o r y hunters, l i v i n g i n small bands and t r a v e l l i n g a t 

seasonal or i n t e r m i t t e n t i n t e r v a l s . The Cotswolds region has r e v e a l e d 

l a r g e numbers of s i m i l a r hand axes, and i t seems reasonable to sp e c u l a t e 

t h a t these hunters would be a t t r a c t e d to the southern v a l l e y s and downs, 

having l i t t l e d e s i r e to penetrate too f a r i n t o the h i l l s , e s p e c i a l l y as 

they a r e considered to be lowland and r i v e r s i d e people as the ground 

p a t t e r n of settlement tends to i n d i c a t e . 

When the l a s t g l a c i a t i o n f i n a l l y began to recede, small groups 

of people began to move i n t o these i s l a n d s , concurrent with the population 

of Europe expanding, along with improved hunting and manufacturing 

techniques. At t h i s time i t w i l l a l s o be remembered t h a t the E n g l i s h 

Channel was not as i t i s now, but could be cr o s s e d on foot, a l l o w i n g for 

the p r o b a b i l i t y t h a t i t was covered with marsh and bogland. T h i s i n i t i a l 

c r o s s i n g of small groups o f people made l i t t l e impact on Wales and the 

only known s i t e i s t h a t of P a v i l a n d on the Gower P e n i n s u l a . A s p e c u l a t i v e 

f i n d has a l s o been made i n Carmarthenshire, and i t may be t h a t small groups 

of people l i v e d i n the mid Severn V a l l e y and sl o w l y moved northward to 

north e a s t Wales. 

The onset of the M e s o l i t h i c p e r i o d saw a r i s e i n temperature, 

and an i n c r e a s e i n dampness, which encouraged a f f o r e s t a t i o n of the country 
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and e l i m i n a t e d the game animals of the l a t e P a l a e o l i t h i c p e r i o d . 

To s u r v i v e , men may have become, a t l e a s t on a small s c a l e , food 

g a t h e r e r s , while f i s h i n g and hunting small game. 

S i t e s which show s i g n s c f occupation a t the time i n c l u d e 

King Arthur's cave a t Ross-on-Wye from which small f l i n t s and p o s t 

P l e i s t o c e n e Fauna have been found; a t P a v i l a n d , and a t Gop Cave i n 

north Wales, i n d i c a t i o n s of the i n d u s t r i e s which c h a r a c t e r i s e the 

Continent are found i n Wales, but are confined to the c l i f f tops or 

to p l a c e s w i t h i n easy reach o f them. Burry Holm i s e a r l y M e s o l i t h i c 

( e a r l y T a r d e n o i s i a n ) , w h i l e f i n d s a t Aberystwyth and Nab Head are l a t e 

T a r d e n o i s i a n . P r e s t a t y n shows evidence of l a t e M e s o l i t h i c occupation, 

while i n the south west there i s evidence of Maglemosean i n f l u e n c e 

(Denmark). Whether the M e s o l i t h i c people added s i g n i f i c a n t l y to the 

l a t e r p r e h i s t o r y of Wales i s not known, but they may w e l l have s u r v i v e d 

through the N e o l i t h i c p e r i o d and i n t o the Bronze Age. 

Towards the end of the 3rd raillenium B.C. new groups of people 

began to a r r i v e i n B r i t a i n by two main r o u t e s . These N e o l i t h i c people 

e i t h e r came overland a c r o s s the s t i l l p a s s a b l e E n g l i s h Channel, and i n t o 

south e a s t e r n England, or they were of a more s e a f a r i n g nature and 

t r a v e l l e d out of the Mediterranean a r e a , up the c o a s t , and reached the 

west of B r i t a i n and Wales. I t was these s e a f a r e r s from which Wales 

r e c e i v e d i t s most important i n p u t . T h i s l a t t e r group s a i l e d f i r s t to 

Cornwall and then t r a v e l l e d up the c o a s t , and e v e n t u a l l y t r a v e r s e d the 

northern t i p of Scotland, and on to S c a n d i n a v i a . The m a t e r i a l remains 

of these peoples are the Megaliths, which occur along the western seaboard 

of B r i t a i n . These Megaliths occur i n Wales on the south c o a s t , as w e l l 

as i n Pembrokeshire, L l e y n and the north Wales c o a s t , i n c l u d i n g Anglesey. 

A s i t e i s a l s o found i n the Black Mountains of B r e c o n s h i r e . During t h i s 

p e r i o d the c l i m a t e was changing, and g e o l o g i c a l movements r e s u l t e d i n a 
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r i s e i n sea L e v e l as w e l l as a s i n k i n g of the land - a l l of which 

caused a l o s s of c o a s t a l s i t e s . The d i s t r i b u t i o n of the Megaliths 

shows t h a t these people neglected the upland i n t e r i o r , with the exception 

of the Black Mountains, although t h i s l a s t s i t e i s s t i l l below the modern 

t r e e l i n e . Fox considered t h a t much m a t e r i a l may e x i s t from N e o l i t h i c 

settlements below the present low water mark, and the presence of a few 

s i t e s found during excavations of dockland tend to support t h i s theory. 

The d i s t r i b u t i o n of Megaliths suggests a c o l o n i s a t i o n by people with a 

p r e f e r e n c e f o r lowlands and f o o t h i l l s , and with a s o c i a l o r g a n i s a t i o n 

and t e c h n i c a l a b i l i t y which could not deal with c o n s i d e r a b l e n a t u r a l 

o b s t a c l e s . I n mid Wales the Ardudwy c o a s t i s the main s i t e of s e t t l e m e n t , 

a l e s s e r one being found a t the B r e i d d i n a t F f r i d d Faldwyn, Montgomeryshire. 

F o s t e r and Daniel consider the settlement of Wales during the 

N e o l i t h i c p e r i o d to have been e s s e n t i a l l y on three s i d e s , with p e n e t r a t i o n 

up the v a l l e y s i n t o the main mass of the country, and along the e a s t e r n 

border to a l e s s e r extent, with p e n e t r a t i o n again by way of v a l l e y s , but 

with settlements l i m i t e d to lower, and not upland, a r e a s . 

At approximately 1400-1800 B.C. B r i t a i n r e c e i v e d a new wave of 

immigration and i n v a s i o n by people, c h a r a c t e r i s e d by t h e i r pots and urns, 

known as the Beaker People, and with them the B r i t i s h Bronze Age i s thought 

to have begun. The i n i t i a l i n v a s i o n of Beaker f o l k i n f a c t s t a r t e d before 

the i n t r o d u c t i o n of bronze, and i t was a l a t e r m igration which brought the 

knowledge of metals. B u r i a l chambers are the main source of information 

and m a t e r i a l about the Beaker people and they c o n t a i n metal o b j e c t s of gold, 

and even copper, along w i t h f l i n t implements. They have a wide d i s t r i b u t i o n 

which suggests to Williams "a mobile f o l k of hunters and p a s t o r a l i s t s " 

who may have even acted as o v e r l o r d s of the n a t i v e N e o l i t h i c element. 

They undoubtedly traded with the Continent from which they came and 

imported metal o b j e c t s p r i o r to making t h e i r own. 
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Three types of Beakers are recognised; A, B, and C, with a 
s u b - d i v i s i o n of the B. The A and B were brought to B r i t a i n from the 
Rhineland and north west Germany. The B^ type i s a l s o from north 
western Europe, but B^ appears to have come from B r i t t a n y . 

C h r o n o l o g i c a l l y , A i s l a t e r than B^, the C type a r r i v i n g a t 

a l a t e r date. The d i s t r i b u t i o n of the Beakers i s widespread, and the 

d e s c r i p t i o n as i t a p p l i e s to Wales and western Shropshire only w i l l be 

given. 

B type Beakers are found around Llanyblodwel and L l a n L l w c h a i a r n , 

while the Dovey V a l l e y and the a r e a around Penegoes shows A and C Beakers. 

L a t e r on, u n d i f f e r e n t i a t e d m a t e r i a l a l s o occurs around Llanyblodwel, the 

Tanat V a l l e y , Severn V a l l e y , and a t the base of the Breidden H i l l . The 

Severn p l a i n near Shrewsbury and the upper Severn V a l l e y a t L l a n i d l o e s , 

together with north west Plynlimon, a l s o show u n d i f f e r e n t i a t e d Bronze Age 

m a t e r i a l . That the Beaker f o l k were not the only people to make up the 

Bronze Age population must not be f o r g o t t e n . The Beaker people a r r i v e d 

to f i n d a N e o l i t h i c c u l t u r e a l r e a d y e s t a b l i s h e d , mainly N e o l i t h i c type A 

( W i l l i a m s ) , with i t s highland and C o n t i n e n t a l a s s o c i a t i o n which, i n north 

Wales, were N e o l i t h i c type B c o l o n i e s having a s s o c i a t i o n s with the north 

e a s t of England. A f t e r the i n i t i a l c o l o n i s a t i o n by the Beaker people, 

the subordinate p o s i t i o n of the N e o l i t h i c groups appeared to be l o s t , 

and the re-emergence of a N e o l i t h i c c u l t u r e i n f l u e n c e d the Middle Bronze 

Age. Trade w i t h I r e l a n d was a prime i n f l u e n c e , N e o l i t h i c i n o r i g i n , 

a f f e c t i n g B r i t a i n as a whole, and Wales s p e c i f i c a l l y , the l a t t e r being 

the through route to e a s t e r n and southern B r i t a i n v i a the north Wales 

c o a s t or v i a the c e n t r a l Wales v a l l e y s of the Severn, Dee, Wye and Conway, 

and consequently connections with Y o r k s h i r e and North Wales were e s t a b l i s h e d 

f o r the N e o l i t h i c B c u l t u r e . 
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The p o t t e r y of the non-Beaker f o l k of t h i s e a r l y stage was 

known c o l l e c t i v e l y as food vessels and f a l l s i n t o two broad classes; 

a northern and eastern (Yorkshire) s e r i e s , and a western ( I r i s h ) s e r i e s , 

both of which have the native N e o l i t h i c c u l t u r e s as the dominant i n f l u e n c e . 

I n Wales the main f a c t o r i s the I r i s h i n f l u e n c e . I n the south west of 

Wales, Plynlimon and Disgwylfa-fawr (Cardiganshire) there are vessels 

showing a d i s t i n c t I r i s h connection. Penegoes has i t s I r i s h i n f l u e n c e 

proved by pots made i n Wales, but w i t h a d e f i n i t e I r i s h c u l t u r a l background. 

A c l e a r l y recognised eastern type occurs i n mid and northern 

Wales along the borders of Denbighshire, Montgomeryshire and the eastern 

margin. 

The southern Montgomeryshire areas of the Severn Va l l e y , the 

Shropshire v a l l e y s o f the Teme, Clun, and Usk, the western v a l l e y o f 

north Cardigan, w i t h the Ystwyth and Rheidol, define an area also showing 

N e o l i t h i c food vessels. 

The end r e s u l t of t h i s a c t i v i t y was a r i s e i n N e o l i t h i c 

i n f l u e n c e , w i t h n orth Wales looking towards Yorkshire, and south Wales to 

England, while I r i s h i n f l u e n c e was f e l t e s p e c i a l l y i n Lleyn by the second 

millenium. Thus the Bronze Age began i n B r i t a i n . 

Middle Bronze Age 

The f i r s t people to use Bronze have been termed the "Wessex 

Culture " and appear to have come from B r i t t a n y , probably by way o f 

southern England. 

By the Middle Bronze Age, metal was being processed i n B r i t a i n 

i t s e l f . The t o o l s made at f i r s t were only i m i t a t i o n s of stone t o o l s , 

but eventually new types o f bronze implements were developed. The n a t i v e 

and Beaker c u l t u r e s f i n a l l y emerged, and evidence of a native c u l t u r e 

spread over a l l Wales, but w i t h I r i s h i n f l u e n c e now appearing. 
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An i n i t i a l movement o f the Wessex people i n t o Glamorgan i s 

c e r t a i n , but f i n d s show t h a t the n a t i v e Neolithic/Beaker people a t 

l e a s t traded w i t h them. Eventually t h i s Wessex c u l t u r e moved i n t o 

Wales and fused w i t h the e x i s t i n g c u l t u r e , as the Beakers d i d before. 

The expansion of the Wessex c u l t u r e from south Wales i s s i m i l a r to t h a t 

of the Beakers before them, i n t h a t they t r a v e l l e d up the west coast and 

s e t t l e d , a t l e a s t i n mid Wales, on the northern edge o f Barmouth Bay. 

By the end of t h i s middle p e r i o d , a g r i c u l t u r e on the lowland o f Wales, 

i n the form of wheat and barley, had been es t a b l i s h e d , c i r c a 1100 B.C. 

When new and possibly r e v o l u t i o n a r y bronze implements began to reach 

B r i t a i n about lOOO B.C. i t s i g n i f i e d the l a t e Bronze Age. I n i t i a l l y i t 

was probably trade which brought m a t e r i a l , but l a t e r i t developed i n t o a 

m i g r a t i o n , hordes of f o r e i g n m a t e r i a l s being found a t G u i l s f i e l d i n mid 

Wales, and at Chirk i n Salop, both probably the m a t e r i a l o f t r a d e r s . 

S i m i l a r m a t e r i a l s found east of Cemmaes Road probably had a comparable 

o r i g i n , w h i l e I r i s h i n f l u e n c e i s seen i n south Wales, and again i n north 

Wales on the Lleyn. Pottery f i n d s have shown t h a t the n a t i v e c u l t u r e 

continued to develop and l e f t i t s mark on the bronze i n d u s t r y , producing 

a .composite e f f e c t of native and f o r e i g n , w i t h l o c a l v a r i a n t s a r i s i n g as 

a r e s u l t of t h i s i n t e r a c t i o n . North east Wales had a good connection 

w i t h I r e l a n d (some gold o b j e c t s ) , but d i d not seem to develop much l o c a l 

i n d u s t r y , seeming to r e l y on the product of t r a v e l l i n g smiths or on 

imports from I r e l a n d or Yorkshire. 

The f a c t t h a t a corded type of p o t t e r y had a wide d i s t r i b u t i o n 

over a l l Wales i s taken as evidence of m i g r a t i o n over the province. 

Again, l a t e r Bronze Age f i n d s confirm a north Wales/Yorkshire 

connection, but t h i s i s thought to be l i m i t e d to trade w i t h l i t t l e 

m i g r a t i o n or settlement. By the end o f the Bronze Age, south Wales had 

again become the p o i n t o f advancement i n Wales, where new migrants tended 

i n i t i a l l y to a r r i v e and move away from. 



That movement i n t o mid Wales was v i a the south Wales/east Wales 

border route and not as today, across Shropshire, was a consequence of 

the large f o r e s t and marshland area which e x i s t e d i n the lowland o f north 

Shropshire. These s e t t l e r s found swamp and f o r e s t a formidable b a r r i e r , 

a place which harboured disease and w i l d animals - al t o g e t h e r to be 

avoided. 

The Bronze Age was replaced by the I r o n Age, again by immigration 

from the Continent, Wales re c e i v i n g i t s migrants v i a the lowlands o f south 

England, although there i s a suggestion t h a t a d i r e c t route from the 

Continent i n t o n orth Wales v i a the sea may have e x i s t e d . 

A second phase of I r o n Age m i g r a t i o n i n t o Wales from B r i t t a n y 

about 200 B.C. i s known, s t a r t i n g i n i t i a l l y i n Cornwall and moving up the 

west Wales coast and the Severn V a l l e y . F i n a l l y a t h i r d I r o n Age 

mig r a t i o n comprised the Belgae, again the i n i t i a l entry i n t o Wales being 

i n the south and then v i a the Severn northwards. This f i n a l a r r i v a l was 

only j u s t i n advance of the Romans and had l i t t l e time to e s t a b l i s h i t s e l f . 

By the e a r l y C h r i s t i a n era the C e l t i c t r i b e s were securely 

established through Wales, w i t h settlements on the strong p o i n t s around 

the r i v e r v a l l e y s , the uplands remaining unoccupied. 

At the dawn of the Roman invasion, Wales as a nat i o n d i d not 

e x i s t as such, and would not do so o f f i c i a l l y f o r another 1500 years. 

The area which was to become Wales was under the i n f l u e n c e of 

a people who extended t h e i r area of r u l e i n t o what became Shropshire, 

as w e l l as w i t h i n the now defined t e r r i t o r y o f Wales. 

I have t r i e d to show t h a t Wales has been subject to successive 

migrations and invasion, leaving her w i t h a population which was a r e s u l t 

of mixing and in t e r m a r r i a g e . Later I w i l l consider the anthropometric 

work of Fleure i n Wales, but f i r s t I w i l l b r i e f l y discuss the two broad 

categories of Welshmen found to t h i s day, w i t h reference to t h e i r place 

i n the m i g r a t i o n set out from archaeological evidence already given. 
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The people who we now c a l l " C e l t i c " have much i n common w i t h 

the English, the d i f f e r e n c e between the two being the varying p r o p o r t i o n s 

which each accumulated as a r e s u l t o f successive invasions. 

The Roman w r i t e r s recognised a t l e a s t two d i s t i n c t people i n 

B r i t a i n : -

The t a l l f a i r , blue eyed Celts r e l a t e d to the t r i b e s o f Gaul, 

and the s h o r t , dark, wavy haired types o f south Wales ( S i l u r e s ) . 

The s h o r t , dark stock i s s i m i l a r to the Basques o f France and 

Spain, the dark I r i s h , the s h o r t , dark S c o t t i s h Highlander and the s h o r t , 

dark Cornish, Devon, Yorkshire and Derbyshire men. This once more 

extensive race has been termed I b e r i a n , and i s probably the N e o l i t h i c 

element discussed e a r l i e r . The N e o l i t h i c Revolution i s a g r i c u l t u r a l and 

the I b e r i c element introduced i t to B r i t a i n . They introduced a c i v i l i s a t i o n 

based on a g r i c u l t u r a l p r a c t i c e , spinning and weaving, mining, domestication 

of the horse, farming o f sheep etc. 

While B r i t a i n was occupied by these people a new element was 

spreading over Europe, superior i n f i g h t i n g power to the I b e r i a n s . This 

was the C e l t i c race, the t a l l f a i r element which had developed i r o n 

implements, and who u l t i m a t e l y conquered a l l o f western Europe and who 

held out f o r a time i n Gaul against the Romans. 

That the I b e r i a n settlement i n B r i t a i n should also have f a l l e n 

under the C e l t i c invasion i s not r e a l l y s u r p r i s i n g , and evidence of the 

C e l t i c presence e x i s t s . What i s perhaps more s u r p r i s i n g i s t h a t some 

I b e r i a n element survived and i n Wales fused to a greater or lesser extent 

w i t h these C e l t s , g i v i n g a population i n which both elements were c l e a r l y 

d i s c e r n i b l e . I n i t i a l l y the flow o f metal implements was by trade w i t h the 

Continent, but l a t e r i t was made l o c a l l y . More e f f i c i e n t c l e a r i n g o f 

f o r e s t s could now occur. 



This f i r s t C e l t i c invasion was by Celts who spoke Gaelic i n 

some form. A second C e l t i c invasion o f Brythonic speaking Celts not 

only gave r i s e to modern Welsh, but introduced i r o n , i . e . the Belgic 

t r i b e s . The I b e r i c language i n Wales was thus replaced by the Go i d e l i c , 

which i n t u r n gave way to Brythonic. 

Wales and the adjacent west of England was, a t the time o f the 

Roman inva s i o n , populated by a people o f composite o r i g i n organised i n t o 

t r i b a l u n i t s . The S i l u r e s o f south Wales were the sho r t , dark stock so 

c h a r a c t e r i s t i c of the Iberians already described, while Pembrokeshire was 

occupied by the Demetae - r e l a t e d to the S i l u r e s . The Gangani were 

found i n Lleyn, w h i le a smaller t r i b e , the Deceangli, occupied F l i n t s h i r e . 

What i s now Gwent and Gloucestershire was i n the hands of the Dobunni, 

while Cheshire was under the Co r n o v i i . This leaves mid Wales, which was 

c o n t r o l l e d by a t r i b e termed Ordovices. They held a very l a r g e area 

which included a l l o f mid Wales i n t o Snowdonia and western Shropshire. 

The a v a i l a b l e papers on Roman w r i t i n g s describe only the S i l u r e s 

as dark, s h o r t men, and make no mention of the other t r i b e s , but we would 

expect the C e l t i c element to be present i n other areas of Wales i n view 

of the language now spoken, as w e l l as the I b e r i a n i n f l u e n c e , e s p e c i a l l y 

as i t i s described by Roman w r i t e r s as being present i n the "English" 

people. 

Roman/Saxon Period 

The invasion of B r i t a i n by Romans began i n 43 A.D. and progressed 

across southern England, reaching the Welsh Marshes at about 50 A.D., v i a 

the Midlands, north east Wales being captured a f t e r the defeat of a refugee 

C e l t i c p r i n c e from Essex. The southern t r i b e o f S i l u r e s were never 

completely defeated i n m i l i t a r y terms even though a f o r t was b u i l t and a 

le g i o n established i n t h e i r midst, c i r c a 78 A.D. I n about 60 A.D. 
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Anglesey was overrun, but tr o u b l e i n eastern England w i t h Boadicea 
caused a temporary r e p r i e v e f o r the r e s t o f Wales, and mid Wales was not 
subdued u n t i l 71-74 A.D. F i n a l l y , i n 79 A.D., mid Wales was put under 
Roman c o n t r o l w i t h the almost complete e x t i n c t i o n o f the Ordovician Tribe 
Thus when Roman forces had proved t h e i r s u p e r i o r i t y over the na t i v e s , 
the p o l i c i n g of Wales began. While England was i n the Roman c i v i l zone 
w i t h a l l the trappings o f Roman c i v i l i s a t i o n , Wales remained a m i l i t a r y 
area w i t h the exception, to some extent, of south east Wales. 

The s u b j e c t i o n of the Welsh natives was maintained by the 

establishment of f o r t s a t s t r a t e g i c p o i n t s around the country from which 

legions could be sent a t a moment's n o t i c e . A border as such d i d not 

e x i s t between England and Wales, but the change from English lowland to 

Welsh mountain proved a n a t u r a l d i v i d e upon which the d i v i s i o n o f Roman 

m i l i t a r y and c i v i l zones was established. This "Front Line" was held by 

f o r t s connected by road, and having established these i t i s q u i t e probabl 

t h a t the native and Roman way of l i f e c a r r i e d on w i t h l i t t l e connection 

between the two, and a f t e r the i n i t i a l invasion the natives were allowed 

to continue t h e i r own a f f a i r s provided t h a t they d i d not impinge on the 

Roman d i c t a t e to any extent. 

The f o r t s a t Chester, Caernarvon, Caerleon and Carmarthen would 

a t t r a c t t raders and s e t t l e r s , r e t i r e d s o l d i e r s as w e l l as accompanying 

women and c h i l d r e n . The in f l u e n c e of the Romans on the natives i s an 

unmeasurable f a c t o r , but undoubtedly some gene flow occurred i n t o the 

na t i v e p o p u l a t i o n , and v i c e versa, e s p e c i a l l y when much of the labour i n 

such c i t i e s and f o r t s must have been drawn from the na t i v e p o p u l a t i o n . 

Thus Wales seems to have s e t t l e d down to Roman occupation i n a s t a t e of 

su b j e c t i o n , but every now and again r a i d s were made on a Roman p o s i t i o n 

by the Welsh. Even a f t e r 100 years, i t was s t i l l thought necessary to 

r e b u i l d and r e i n f o r c e f o r t s to increase the hold on Welsh Wales. While 



south Wales was developing a c i v i l zone, mid Wales was l e f t to i t s own 

devices. Probably much of t h i s was due to the f a c t t h a t while the Roman 

was a v a l l e y dweller who sought wooded slopes and banks o f s e t t l e d streams, 

the n a t i v e element p r e f e r r e d (or at l e a s t e x i s t e d in) the upland areas, 

windy and free from extensive v e g e t a t i o n (Wheeler), t h i s separation helping 

to reduce much o f the p o t e n t i a l c o n f l i c t . 

While occupying Wales, the Romans mined f o r metals and sometimes 

coal, using native labour. Lead was mined i n F l i n t s h i r e , Denbighshire, 

Monmouthshire, copper from Anglesey, i r o n from the Forest o f Dean, 

Monmouthshire and Glamorgan, while gold and s i l v e r were taken from 

Merionethshire and north Carmarthenshire. 

The next t h r e a t to Roman Wales came from the I r i s h i n about 

270 A.D. Movement of the I r i s h to Wales had c a r r i e d on from e a r l y times 

but i n 27o A.D. the De i s i Tribe were d r i v e n out of t h e i r land, and they 

migrated to Pembrokeshire, and from t h a t time onwards the invasion t h r e a t 

to the f e r t i l e south Wales coast increased. 

I n i t i a l resistance by Roman troops d i v e r t e d the migrants to 

the western c o a s t l i n e , and these i n i t i a l l y undefended coasts were now 

f o r t i f i e d to defend the areas t h a t they had e a r l i e r attempted to subjugate. 

This r e b u i l d i n g seems to have taken i t s time and i s put a t around 

355/365 A.D., but by then Roman infl u e n c e was i n i t s l a s t phase, and by the 

end of the f o u r t h century t h i s decline was being f e l t i n the Welsh outposts. 

In 383 A.D. B r i t a i n was drained o f her best troops, w i t h only a 

few remaining i n north Wales. By 400 A.D. no troops remained and Wales 

was thrown open to periods of i n t e r n a l c o n f l i c t between the n a t i v e t r i b e s 

and the I r i s h s e t t l e r s . 
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Thus, w i t h the removal o f Roman i n f l u e n c e , C e l t i c c u l t u r e 

could s t a r t to develop to an extent which was not possible under Roman 

r u l e . The f i f t h , s i x t h and seventh centuries c o n s t i t u t e d a time of 

resurgence f o r C e l t i c c u l t u r e . I n B r i t a i n , the C e l t i c people c o n t r o l l e d 

the area from the Clyde southward to B r i t t a n y , but by 600 A.D. the 

invading Anglo Saxons had t r a v e l l e d from t h e i r i n i t i a l invasion p o i n t i n 

eastern England across southern England and northward to reduce the C e l t i c 

area of in f l u e n c e to Wales and i t s borders, north west England, the south 

west Peninsula, and pa r t s o f Scotland. Thus Wales had pressure from two 

sides, Anglo Saxon from the east, and I r i s h from the west. The C e l t i c 

Renaissance of these times i s evident i n many aspects o f l i f e , i n c r a f t -

manship, poetry, p o l i t i c a l l i f e and the spread of C h r i s t i a n i t y . The 

t r i b e s also gained increased d e f i n i t i o n i n the western areas, i n i t i a t e d 

p a r t l y by the de v o l u t i o n o f power i n the l a t e Roman p e r i o d , as w e l l as 

by an increased C e l t i c vigour. These t r i b e s i n f a c t l a t e r became the 

kingdoms of Wales and England. 

To what extent these d i v i s i o n s went t h e i r separate ways as 

regards settlement and economy i s obscure, but t h e i r separation i s 

s i g n i f i c a n t i n both t h i s l a t e p e r i o d o f C e l t i c independence and the 

succeeding c e n t u r i e s . 

Another f a c t o r i n the movement o f people was the spread of 

C e l t i c C h r i s t i a n i t y , perpetuated i n i t i a l l y by s a i n t s from S t r a t h c l y d e . 

They t r a v e l l e d south, i n i t i a l l y i n the l a t e Roman per i o d , to expel the 

I r i s h , s e t t l e d i n the west, and by the 5th century had a hold on north 

Wales and down the west coast to Cardigan, the I r i s h f r e q u e n t l y s t i l l 

being found i n Pembrokeshire and, to a lesser extent, Anglesey, while they 

were almost non-existent i n the north Wales and Border areas. 

U n t i l the mid s i x t h century t h i s m i g r a t i o n continued i n t o north 

Wales and eventually there were two d i s t i n c t c u l t u r a l provinces w i t h i n 
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Wales, northern and southern, the southward l i m i t of northern C h r i s t i a n i t y 
being i n Radnorshire. A south east and south west c u l t u r e could also be 
detected. This C e l t i c church progressed i n t o the border areas, but how 
f a r i s d i f f i c u l t to assess as the Norman church re-dedicated many churches 
i n l a t e r times, the e a r l i e r associations being f o r g o t t e n . Bowen's map 
shows them w e l l i n t o the borders, but there remains a gap between the 
eastern l i m i t o f C e l t i c dedications and the western edge o f the pagan 
Anglo Saxon cemeteries (pre 7th c e n t u r y ) , but evidence shows Saxon 
i n f l u e n c e had moved f u r t h e r west than t h e i r cemeteries and must e i t h e r 
have become converts, or were not present i n very large numbers. 

Thus, by the early 7th century, most of Shropshire was under 

Anglo Saxon i n f l u e n c e . I n t r y i n g to e s t a b l i s h the dominant element i n 

the borderland, place names have been i n v e s t i g a t e d . I t i s evident of 

course t h a t the present border between England and Wales d i d not e x i s t , 

nor any other p o l i t i c a l l y acclaimed border, there being evidence t h a t the 

C e l t i c people i n these areas extended w e l l east of the present l i n e . 

Considering the Montgomeryshire/Shropshire border, the map shows C e l t i c 

names spread w e l l i n t o Shropshire, roughly d i v i d i n g i t i n t o east and west, 

although t h i s i s a b l u r r e d d i v i s i o n , but i t can be seen i n general t h a t 

the western h a l f i s , as would be expected, more under the i n f l u e n c e of 

the C e l t i c people than the eastern s i d e . 

I t a l l suggests t h a t the C e l t i c folk, may have f i r s t c leared the 

woodland i n the lowland areas and were l a t e r ousted by the incoming 

Mercians. This movement o f Celts eastward probably began during the l a t e 

Roman period and continued u n t i l the Mercian advance was met. I n pre-

Roman times, t h i s area had been colonised by a Brythonic people i n any case. 

With the increased Anglo Saxon advance, much o f Shropshire came 

under English r u l e . The advance i n t o these western areas came i n three 

phases. The i n i t i a l t h r u s t came from the south east where the Anglo Saxons 
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had been h a l t e d i n Herefordshire by f o r e s t . Later a second attempt 

was made by Northumbrians to advance i n t o Wales by way of the Mersey 

and Chester, but a b a t t l e a t Chester, and l a t e r a t Oswestry i n 641 A.D., 

( t h i s l a t t e r w i t h the Mercians), stopped t h e i r progress. The Mercians, 

between 626-655 A.D., overcame o p p o s i t i o n i n the north west of England 

and down the borderland as f a r as Shrewsbury, and by the 8th century 

were i n c o n t r o l o f a l l middle England up to the Welsh H i l l s , the Welsh 

f i n a l l y being cut o f f from t h e i r r e l a t i v e s i n the north west of England 

and the south west peninsula. 

The f i n a l advance o f the Mercians was marked on i t s westward 

edge by the b u i l d i n g of a dyke i n 7 57 A.D. and 796 A.D. by the ki n g o f 

the Mercians - Offa. This was not meant to be a m i l i t a r y boundary but 

a s t r u c t u r e which was a v i s i b l e b a r r i e r to the Welsh as to the exte n t of 

Mercian t e r r i t o r y . The steep side always faced Wales and was over 140 

miles long. I t begins high on a plateau i n F l i n t s h i r e a t a p o i n t west 

of the 1284 boundary between England and Wales. The Dyke crosses to 

Wrexham, over Denbighshire, and continues southward to Llanymynech, 

then to Forden v i a Long Mountain. Next i t t r a v e l s south v i a the Clun 

Forest to Knighton, across the p l a i n of Hereford, and keeping east o f 

the Wye goes down to the r i v e r mouth. 

Thus Wales was not invaded by the westward m i g r a t i o n o f Mercians 

but again held i t s own i d e n t i t y i n t a c t i n the mountain massif. I t was 

during t h i s p e r i o d t h a t the people of Wales began to c a l l themselves 

Cymry (compatriots), a name which was l a t e r adopted by a l l the Welsh i n 

Wales. 

At the time of the conquest by the Normans, the Borderland had 

therefore taken on three basic d i v i s i o n s : -
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(a) "the Welsh lands were t o t a l l y Welsh, covered by Welsh place names" 

(b) "the greater p a r t of the English border counties where English 

covered a basic foundation of C e l t i c names" 

(c) "an intermediate zone where English and Welsh are intermixed" 

Norman Period 

P r i o r to the a r r i v a l of the Normans, the Welsh t r i b e s had been 

emerging i n t o stronger kingdoms and p r i n c i p a l i t i e s . The mid Wales area 

was i n an ancient kingdom of Powys - the name reintroduced, o f course. 

This kingdom, based on Montgomeryshire, would p e r i o d i c a l l y expand and 

c o n t r a c t , moving north to include F l i n t s h i r e and Denbighshire, or south 

to Radnorshire, movement being the r e s u l t of i n t e r - t r i b a l disputes, 

marriages etc., but the middle bulk remained f a i r l y i n t a c t . 

The conquest by the Normans began i n earnest i n 1066, but 

by 1071 the mixed group of Normans, Bretons and Flemings were i n c o n t r o l 

of the borderlands. The comparatively few Normans established manors 

along the borders which acted as a b u f f e r zone between the Welsh and the 

English areas. These manors were eventually to ex e r t t h e i r i n f l u e n c e 

f o r a distance i n t o the Welsh H i l l s , the marcher l o r d s r u l i n g t h e i r lands 

as v i r t u a l l y autonomous kingdoms. As e a r l i e r invaders had found, the 

best way to gain entry i n t o the mid Welsh h i l l s i s by way of the Severn 

and Vyrnwy, the Norman presence here being evident by t h e i r numerous 

manors. 

That the Welsh were i n c o n f l i c t w i t h these new invaders i s 

i n d i c a t e d by the abundance of Mottes and Bailes which are d i s t r i b u t e d 

through the border counties, three quarters of a l l those i n the B r i t i s h 

I s l e s being found i n the Welsh borderlands. 
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The r i s e o f Welsh r e s i s t a n c e was i n i t i a t e d by G r u f f y d d who 

by an a l l i a n c e w i t h the M e r c i a n s began to oppose t h e Normans, b u t w h i c h 

made, a t most, no i m p a c t on t h e Norman a d v a n c e and o n l y r e g a i n e d a few 

M e r c i a n s e t t l e m e n t s w e s t o f O f f a ' s Dyke f o r t h e W e l s h . I n g e n e r a l , t h e 

W e lsh a r m i e s d i d n o t p e n e t r a t e f a r a c r o s s t h e l o w l a n d s , and t h e c o n f r o n t 

a t i o n o f o l d , w i t h t h e W elsh H i l l s v e r s u s t h e o c c u p i e d l o w l a n d s , was 

a g a i n e s t a b l i s h e d . I t was a s l o w and s t e a d y s t r u g g l e b u t e v e n t u a l l y t h e 

Normans e s t a b l i s h e d an i n f l u e n c e o v e r a l l t h e b o r d e r l a n d s and i n t o W a l e s , 

a l t h o u g h t h e a r e a s o f l a n d o v e r w h i c h t h e i r manors and i m m e d i a t e i n f l u e n c e 

e x t e n d e d was l e s s t h a n t h e l a n d o v e r w h i c h t h e y had l o r d s h i p . 

I n t h e mid b o r d e r , t h e S e v e r n V a l e was t h e f u r t h e s t t h a t t h e 

manors e x t e n d e d and o v e r w h i c h t h e i r i n f l u e n c e was f e l t . T h i s w e s t w a r d 

movement p e n e t r a t e d a s f a r a s L l a n i d l o e s and t h e C a n t r e f i o f s o u t h 

M o n t g o m e r y s h i r e . The more o u t w a r d l y l y i n g l ands o v e r w h i c h t h e y had 

l o r d s h i p s were g e n e r a l l y l e f t t o t h e i r own d e v i c e s , b u t made to pay 

dues to t h e i r manor l o r d . T h e s e M a r c h e r l o r d s h i p s were a l m o s t i n d e p e n d e n t 

e n t i t i e s , and a l t h o u g h t h e l o r d w ould g i v e a l l e g i a n c e to t h e k i n g t h e y 

t e n d e d to be a l a w unto t h e m s e l v e s , f e u d s between t h e manors n o t b e i n g 

uncommon. The r e s u l t was t h e e s t a b l i s h m e n t o f a b e l t o f l a n d b e t w e e n 

th e Welsh h i g h l a n d s o f t h e w e s t and t h e Norman l o w l a n d s to t h e e a s t , t h e 

l a t t e r b e i n g c o n t r o l l e d by t h e k i n g . T h i s a r e a o f M a r c h e r manors s a n d 

w i c h e d between t h e two e l e m e n t s c o n t a i n e d a h y b r i d p e o p l e w i t h A nglo 

S a x o n / N o r m a n / C e l t i c a n c e s t r y , t h e a r e a o f g r e a t e s t Norman i n f l u e n c e b e i n g 

a r o u n d t h e manor i t s e l f , and t h e l o w l a n d f i e l d s i n w h i c h t h e y were g e n e r a l l y 

b u i l t . 

The most i m p o r t a n t and i n f l u e n t i a l s e a t o f a manor l o r d was a t 

Montgomery - t h e l o r d s h i p t a k i n g t h i s name - b u t s m a l l e r manors we r e a l s o 

p r e s e n t i n t h e mid b o r d e r s . W e l s h p o o l had one, a s w e l l a s Newtown, 

C a e r s w s and T r e f e g l w y s , s i g n i f i c a n t l y t h e l a t t e r t h r e e b e i n g i n t h e s o u t h 
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o f t h e Welsh a r e a , b u t s t i l l i n the S e v e r n V a l l e y where Norman c o n t r o l 
a p p e a r e d to have made i t s g r e a t e s t i n r o a d i n t o W a l e s . The f u r t h e s t 
o u t p o s t o f i n f l u e n c e w ould a p p e a r to be a manor a r o u n d t h e L l a n b r y n m a i r 
a r e a , t h i s b e i n g t h e m a i n r o u t e a c r o s s t h e m o u n t a i n s from t h e upper 
S e v e r n V a l l e y to C a e r s w s , and on to Cemmaes Road on t h e Dovey. 
S h r e w s b u r y had a c a s t l e a l o n g w i t h O s w e s t r y , C l u n , E l l e s m e r e and 
W h i t t i n g t o n , and many a d d i t i o n a l manors were i n t h e s a f e r e a s t e r n edge 
o f t h e b o r d e r c o u n t i e s . The movement o f Norman manors i n t o W a l e s took 
t i m e and i t was o n l y when Norman i n f l u e n c e and c o n f i d e n c e i n c r e a s e d t h a t 
manors c o u l d be b u i l t away from t h e i m m e d i a t e v i c i n i t y o f t h e c a s t l e s 
and make i n r o a d s i n t o the S e v e r n V a l e . 

The i n v a s i o n o f t h e Normans was t h e l a s t i n v a s i o n w h i c h Wales 

was to f e e l by a c o n q u e r i n g army, and i n t e r n a l p o l i t i c s were to d e t e r m i n e 

the p a t h w h i c h t h e p e o p l e o f Wales and t h e b o r d e r l a n d were s u b s e q u e n t l y 

to t a k e . 

The March l o r d s h i p s e s t a b l i s h e d many m a r k e t towns, s e t up 

under a c h a r t e r from t h e K i n g when i t v/as r e a l i s e d t h a t t h e y were a good 

s o u r c e o f r e v e n u e to t h e l o r d s o f t h e Manor. Many have s i n c e f a l l e n o u t 

o f u s e b u t some s t i l l e x i s t . E x a m p l e s i n t h e m i d - b o r d e r l a n d i n c l u d e 

O s w e s t r y , E l l e s m e r e , Wem, S h r e w s b u r y , C h u r c h S t r e t t o n , B i s h o p ' s C a s t l e 

and Ludlow, to name a few. T h e s e m a r k e t s a c t e d a s f o c a l p o i n t s o f 

a c t i v i t y and would a t t r a c t p o p u l a t i o n and t r a d e a l t h o u g h t h e i r s u i t a b i l i t y 

to t h e l a t t e r w ould have depended on t h e e a s e w i t h w h i c h l i n e s o f 

c o m m u n i c a t i o n c o u l d be e s t a b l i s h e d t o them, and t h o s e s t i l l i n e x i s t e n c e 

a l l now l i e on t h e main l i n e s o f a c c e s s i n t o and o u t o f W a l e s . 

O u t s i d e t h e " E n g l i s h " a r e a s t h e W e l s h r i e s had f e w e r m a r k e t towns, 

W e l s h p o o l b e i n g an e x c e p t i o n i n t h a t i t was i n Wales, b u t s t i l l w i t h i n an 

E n g l i s h manor. The i m p r e s s i o n g a i n e d i s t h a t t h e W e l s h i n t h e h i l l l a n d s 

c o n t a i n e d w i t h i n l o r d s h i p s were l e f t a l o n e and t h e i r t r i b a l c u s t o m s a l l o w e d 
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to remain. They were s t i l l of course paying dues to the manor l o r d 

but continued to e x i s t w i t h a dispersed p a s t o r a l l i f e . The v i l l a g e , 

town and c a s t l e , so t y p i c a l of the English lowland, were (and to some 

extent s t i l l are) absent from the Welsh h i l l s . Slowly though, i t 

became apparent t h a t the t r i b a l system was beginning to break down 

and the f a m i l y u n i t was beginning to dominate, t h i s i n many ways 

s i g n a l l i n g the way f o r Wales as a country to develop, f o r w h i l e one t r i b e 

was p i t t e d against another, n a t i o n a l f e e l i n g was v i r t u a l l y absent, and 

i t was not u n t i l the t r i b e had gone and the family had become the basic 

u n i t t h a t che higher order o f a s s o c i a t i o n - Nationalism - could develop. 

Thus the Norman i n f l u e n c e i n mid Wales, while s i g n i f i c a n t i n 

p a r t , was again l i m i t e d i n i t s extent and, as the Saxons had done before 

them, had v i r t u a l l y stopped a t the edge of the h i l l s , w i t h the exception 

t h i s time of the Norman inroad i n t o the south Montgomeryshire lowland. 

I n the east March area of Shropshire the Norman in f l u e n c e was much gr e a t e r . 

I n i t i a l l y they had j u s t moved i n t o the lowlands of northern Shropshire, 

already Saxon c o n t r o l l e d . Here, e i t h e r they merged or overran the Saxon 

land owners i n a manner s i m i l a r , no doubt, to the way the Saxons must 

have ousted the Celtic/Roman element, but a second and most c h a r a c t e r i s t i c 

phase of settlement occurred i n Norman Salop. This was the clearance and 

settlement of previously v i r g i n woodland. Even so, much woodland had 

been cleared by the Saxons and i t i s mainly i n eastern Shropshire t h a t 

t h i s l a t e r c o l o n i s a t i o n had taken place. Where prev i o u s l y there had been 

strong Anglian and C e l t i c settlement, these tended to remain, and the 

Norman inf l u e n c e i s seen mainly i n the l a t e r cleared "woodland" areas. 

Though much of northern Shropshire was depopulated, by 1086 the vale of 

Shrewsbury and the land south o f the Severn was the more important area. 

Sylvester (1969) describes the Norman settlements as an " i n f i l l i n g on the 

Anglo Saxon ground-work, and apart from the market centres o f Shropshire 
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and the area immediately around the manor, the Anglo Saxon p o p u l a t i o n 
was s t i l l present i n an a c t i v e form." The middle Marchland was a h y b r i d 
area, w i t h Wales s t i l l , as before, l e f t very much alone, fending f o r 
i t s e l f w i t h subservience to new masters, Norman, not Roman, t h i s time. 

By the l a t e 12th century a c e r t a i n amount of tolerance o f the 

English by the Welsh existe d and the development of trade and peaceful 

co-existence was beginning to develop. Many market towns were i n i t i a t e d 

i n the Norman per i o d , and of 66 market towns i n Salop, 60 emerged before 

1330 - evidence o f a change i n a t t i t u d e along the borderland. Many 

have since become e x t i n c t and only 9 now e x i s t . 

Within Wales, nationalism was r i s i n g and a leader arose to 

u n i t e Wales under one banner. This leader, "Lly w e i l y n the Great", 

succeeded i n 1199 i n pushing the Normans back to Chester. He gained 

c o n t r o l o f Gwynedd and had the a l l e g i a n c e of the Welsh t r i b a l k i n g o f 

Powys and managed at l e a s t to regain much of Powys back f o r the Welsh, 

save the centre of Kerry i n south Montgomeryshire, although the centres 

of Cydewain to the north o f Kerry were soon back i n English hands. 

Over the next two centuries there were many u p r i s i n g s o f Welsh 

leaders and land i n Powys came under several leaderships, but never d i d 

the Welsh progress s i g n i f i c a n t l y eastward over the present border o f 

Wales. Nor, save f o r the two c o n t r e f i mentioned, d i d the Normans hold 

much f o r any length of time w i t h i n Powys. 

Towards the end of the 14th century the economic advances, 

which had been slowly taking place despite the b a t t l e between Norman and 

Welsh, s u f f e r e d two more important setbacks. F i r s t , the Black Death of 

1349, which a f f e c t e d English and Welsh a l i k e , and, secondly, the r e v o l t 

by Owain Glyndwr i n 1400-1403. 

The main r e s u l t of these events was to reduce the p o p u l a t i o n o f 

the borderlands by between 25-40%. From the l a t e 14th century the manors 
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began to d e c l i n e , and there emerged a middle class i n Wales who bought 
small areas of land and established farms which would be of much value 
when the Act of Union was passed. 

A f t e r the d i s r u p t i o n of the Owain Glyndwr r e v o l t and the 

aftermath of the War of the Roses, many more lawless people headed f o r 

s h e l t e r i n Wales, and the ensuing lawlessness i n the borderland prompted 

a Council of the March to be i n i t i a t e d to c o n t r o l t h i s "Welsh" element. 

The c o u n c i l succeeded i n i t s task and i n doing so took away much o f the 

power o f the Marcher Lords, paving the way f o r the Act of Union between 

England and Wales by removing one o f the l a s t o bjects i n i t s path. The 

Act of Union i n 1536 and 154 2 brought an end to the power and independent 

r u l e of the Marcher l o r d s h i p s and the King now r u l e d England and Wales 

under a common law. At t h i s time the f i n a l counties of Wales were 

i n i t i a t e d . 

The shires o f Anglesey, Caernarvon and Merioneth had been 

established i n 1284, w i t h F l i n t a r e s u l t o f the s t a t u t e of Rhuddlan. 

Cardiganshire and Caermarthenshire were also 13th century products, but 

the Act of 1536 created the f i n a l s h ires of Denbighshire, Montgomeryshire 

Radnorshire, Breconshire, Glamorganshire, Monmouthshire and Pembrokeshire 

These Acts of Union s i g n a l l e d an end to the phase of invasion 

to which Wales and the borderlands were exposed, and the f a c t o r s which 

now determined m i g r a t i o n became economic and not m i l i t a r y i n expression. 
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From now on I w i l l o n l y c o n s i d e r t h e development o f 

Montgomeryshire and w e s t e r n S h r o p s h i r e and I w i l l t r y t o show what 

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

i f i n d e e d any can be found. 

Montgomeryshire i s m a i n l y an a g r i c u l t u r a l c ounty a t p r e s e n t 

and has been so s i n c e t h e A c t o f Union b r o u g h t i t i n t o b e i n g . There 

have been, and s t i l l a r e , areas v/here m i n i n g has t a k e n p l a c e , and t h e 

s e r v i c e i n d u s t r i e s w h i c h go w i t h any p o p u l a t i o n have de v e l o p e d , b u t t h e 

n a t u r e o f t h e countrysj.de and t h e l a c k o f any major n a t u r a l r e s o u r c e s 

have seldom a t t r a c t e d anybody, save the f a r m e r , i n any numbers, w i t h t h e 

e x c e p t i o n o f those a s s o c i a t e d w i t h t h e w o o l l e n i n d u s t r y . 

The t r i b a l d i s p u t e s made a s e t t l e d a g r i c u l t u r a l p o l i c y d i f f i c u l t 

to m a i n t a i n , p a s t o r a l i s m b e i n g the main use o f t h e l a n d p r i o r t o t h e A c t 

o f Union, b u t w i t h t he e s t a b l i s h m e n t o f more p e a c e f u l t i m e s , c r o p s c o u l d 

be c u l t i v a t e d , and much l a n d i n t h e l o w l a n d s o f t h e v a l l e y o f t h e Severn 

have g r a d u a l l y been g i v e n o v e r t o wheat, peas, beans, hay e t c . , and 

f o r e s t r y i s new expanding i n some p a r t s and i s a u s e f u l source o f 

employment. 

The d i f f i c u l t y o f a t t r a c t i n g any i n d u s t r y t o Montgomeryshire 

was no doubt bound up w i t h t he emphasis on a g r i c u l t u r a l p r a c t i c e , and t h e 

l a c k and d i f f i c u l t y o f making and m a i n t a i n i n g r o a d s , and o f g e n e r a l 

communication. There a r e no n a v i g a b l e r i v e r s save t h e Severn, no 

communication by sea, and i n i t i a l l y no r e a l r o a d s . The f i r s t r e a l r o a d 

v/as p r o b a b l y o f Roman o r i g i n , t o L l a n i d l o e s from t h e Wye V a l l e y . Roman 

roads a l s o went from Caersws, s o u t h o f Newtown, t o Wroxeter, a n o t h e r 

passed t h r o u g h t h e Aberhafesp and Tregynon d i s t r i c t s s t r a i g h t a c r o s s t o 

the Berwyn H i l l s and o u t t o t h e Dee V a l l e y , w h i l e a n o t h e r j o i n e d 

M a c h y l l e t h t o Carno. These roads, o f Roman o r i g i n , were l e f t u n r e p a i r e d 

a f t e r t h e i r d e p a r t u r e , due e i t h e r t o l a c k o f i n t e r e s t o r m o t i v a t i o n . 

http://countrysj.de
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When i n t h e 1 6 t h and 1 7 t h c e n t u r i e s t h e t u r n p i k e roads were 
b e i n g developed, Montgomeryshire f a r e d v e r y p o o r l y , and a l t h o u g h l a t e r 
wagons used t h e roads, t h e y were d e s c r i b e d as t h e w o r s t roads i n t h e 
kingdom. Lead m i n i n g was t a k i n g p l a c e a t t h i s t i m e i n n o r t h Montgomery
s h i r e around t h e Berwyns and i n the h i l l s around L l a n i d l o e s , b u t i t was 
o f so l i t t l e i m p o r t a n c e as t o do l i t t l e t o s t i m u l a t e r o a d b u i l d i n g . 
The n e a r e s t m i n i n g area o f i m p o r t a n c e was n o r t h C a r d i g a n s h i r e on t h e 
w e s t e r n s l o p e s o f P l y n l i m o n , b u t t h e o r e was p r o b a b l y moved down t h e 
c o a s t t o s o u t h Wales where c o a l was more abundant. 

Throughout t h e 1700s the t u r n p i k e roads improved communication 

a l i t t l e - m a i n l y i n t h e l o w l a n d Severn V a l l e y . The f i r s t t u r n p i k e s 

were between Oswestry, Llanymynech and W elshpool, b u i l t i n 1756, t h i s 

b e i n g n e a r l y 100 y e a r s a f t e r t h e f i r s t a c t was passed f o r a t u r n p i k e i n 

England. L a t e r roads were:-

1758, Welshpool t o Shrewsbury, 

1768, Welshpool t o Montgomery and Bishops C a s t l e , 

and by 1773, most o f t h e t u r n p i k e roads were completed, few as t h e y were. 

A r e g u l a r stage coach system was e s t a b l i s h e d between We l s h p o o l , 

Newtown and L l a n i d l o e s , and l a t e r on between Welshpool and A b e r y s t w y t h 

v i a L l a n f a i r C a e r e i n i o n , L l a n e r f y l , Mallwyd and M a c h y n l l e t h . I n 1870 

t h e s o u t h e r n r o u t e o v e r t h e mountains v i a Caersws, Carno, L l a n b r y n m a i r 

t o M a c h y n l l e t h came i n t o b e i n g . These r o u t e s a r e s t i l l f o l l o w e d by t h e 

road and r a i l systems today f o r t h e ways i n and o u t o f t h e Severn B a s i n 

a r e l i m i t e d . 

The t r a d i t i o n a l c r a f t i n d u s t r i e s never e s t a b l i s h e d themselves 

on any l a r g e s c a l e i n t h i s a g r i c u l t u r a l a r e a . Tradesmen would t r a v e l 

around from farm t o farm, o r p o s s i b l y have a s m a l l d i s p l a y a t a market 

o r f a i r , w h i l e the n a t i v e f a r m e r m i g h t t r a v e l t o l o c a l towns t o buy such 

l u x u r i e s as he c o u l d a f f o r d . The f a r m e r would s e l l h i s excess beef o r 
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mutton t o d e a l e r s who would d r i v e the a n i m a l s t o t h e E n g l i s h m a r k e t s 

u s i n g t h e a n c i e n t d r o v e r ' s r o a d s , and t h e farmer f o r h i s own p a r t 

remained s e l f - s u f f i c i e n t . When f a r m i n g on a s u b s i s t e n c e l e v e l , two 

c r a f t s which demanded s e l f - s u f f i c i e n c y were s p i n n i n g and weaving, and 

t h i s p r o v i d e d t h e b a s i s f o r the n e a r e s t Montgomeryshire g o t t o an 

I n d u s t r i a l R e v o l u t i o n . 

W i t h many farms p r o d u c i n g sheep, wool was an e x p o r t a b l e 

commodity - one o f t h e few t h e f a r m i n g community had, and t h e b e s t was 

s e n t away t o Y o r k s h i r e o r t o s o u t h west England, w h i l e some was u n d o u b t e d l y 

woven l o c a l l y f o r home consumption. While o n l y t h e l a r g e r farms would 

have a weaving shed, every c r o f t had a s p i n n i n g wheel and c o u l d no doubt 

b a r t e r w i t h whoever owned t h e weaving shed t o have t h e i r produce woven up 

i n t o what was q u i t e a famous Welsh f l a n n e l . Many o f t h e p o o r e r f a r m e r s 

found, i n f a c t , an i n c r e a s i n g dependence i n hard t i m e s on t h e money g a i n e d 

from s p i n n i n g and weaving, and would need t h e e x t r a , i n many y e a r s , t o see 

them t h r o u g h t h e w i n t e r . Some f a r m e r s , though, were q u i t e p r o s p e r o u s 

and would l i v e i n t h e market towns, t h e i r presence no doubt p r o v i d i n g t h e 

impetus f o r b e t t e r roads i n t h e l o w l a n d a r e a s . 

E x a c t l y why a c o t t a g e i n d u s t r y s h o u l d have developed i n t o a 

f a c t o r y system i s d i f f i c u l t t o d e t e r m i n e , b u t i t has been a s s o c i a t e d w i t h 

t h e C i v i l War and t h e demand f o r a h a r d w e a r i n g f l a n n e l b l a n k e t . A l s o i n 

1678 a law was passed which s a i d t h a t a l l corpses s h o u l d be b u r i e d i n 

w o o l l e n c l o t h . The good q u a l i t y o f t h e f l a n n e l produced meant i n c r e a s e d 

demand and caused more o f t h e wool o f Montgomeryshire t o s t a y i n t h e c o u n t y 

and even began t o a t t r a c t wool from s o u t h e a s t Wales. No doubt much o f 

t h e s k i l l i n weaving and m a n u f a c t u r e was due t o t h e F l e m i s h i n f l u e n c e 

i n t r o d u c e d i n t o the c o u n t y by Edward I I I , around t h e m i d d l e o f t h e 1 4 t h 

c e n t u r y . 



24 

A l t h o u g h t h e 1 7 t h and 1 8 t h c e n t u r i e s saw t h e w o o l l e n i n d u s t r i e s 
f l o u r i s h i n M o n t g o m e r y s h i r e , i t was s t i l l a c o t t a g e i n d u s t r y . The o n l y 
f a c t o r y p r o c e s s i n v o l v e d was t h a t o f f u l l i n g - a p r o c e s s i n t r o d u c e d b y 
t h e F l e m i s h p e o p l e o f P e m b r o k e s h i r e who g r a d u a l l y moved d u r i n g t h e 1 6 t h 
c e n t u r y t o m i d and n o r t h W a l e s . The F l e m i n g s seemed t o h a v e s e t t l e d i n 
t h e L l a n b r y n m a i r a r e a w h e r e , i n t h e 1 8 t h c e n t u r y , t h e r e w e r e f i v e f u l l i n g 
m i l l s , t h e w o r d "Pandy" as a name b e i n g a n i m p o r t a n t p o i n t e r t o t h e 
p o s i t i o n o f s u c h m i l l s , e.g. Pandy, P e n n a n t and Pandy Bach i n L l a n b r y n m a i r 
P a r i s h . 

The w o o l l e n t r a d e p r i o r t o 1621 h a d b e e n c e n t r e d o n S h r e w s b u r y 

b u t t h e m o n o p o l y o f t h e d r a p e r ' s company was b r o k e n b y a R o y a l p r o c l a m a t i o n 

o n 10 J u l y 1 6 2 1 . O s w e s t r y t h e n g a i n e d some i m p o r t a n c e , b u t b y 1633 t h i s 

h a d d i e d and S h r e w s b u r y a g a i n r e i g n e d s u p r e m e , e v e n w i t h o u t t h e l e g a l 

m o n o p o l y . By 1 7 9 0 , S h r e w s b u r y i t s e l f h a d a g a i n f a l l e n t o O s w e s t r y , 

W e l s h p o o l a n d Wrexham i n t h e d i s t r i b u t i o n o f w o o l s a n d f l a n n e l s . 

The d e v e l o p m e n t o f t h e M o n t g o m e r y s h i r e w o o l l e n i n d u s t r y t o o k 

a t u r n t o w a r d s a more f a c t o r y - b a s e d a c t i v i t y when i n t h e l a t e 1 7 00s a n d 

e a r l y 1 8 00s c a r d i n g and s p i n n i n g m a c h i n e s w e r e d e v e l o p e d . T h e s e m a c h i n e s 

w e r e r u n o n w a t e r - p o w e r , and M o n t g o m e r y s h i r e h a d l o t s o f t h i s f r o m i t s 

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

t h e n e c e s s a r y s t e p t o t h e i n t r o d u c t i o n o f a f a c t o r y i n 1797 ( a t W e l s h p o o l ) 

was q u i c k i n c o m i n g . The d e v e l o p m e n t o f more f a c t o r i e s a l o n g t h e v a l l e y s 

o f t h e Banwy and S e v e r n i n c r e a s e d up t o t h e 1 8 5 0-52 p e r i o d . A t t h e same 

t i m e t h e c e n t r e o f i m p o r t a n c e moved f r o m W e l s h p o o l t o Newtown - i n i t i a t e d 

by t h e i n t r o d u c t i o n o f t h e p o w e r e d l o o m s , and i m p r o v e d b y t h e b u i l d i n g o f 

t h e M o n t g o m e r y s h i r e c a n a l , t o r e a c h Newtown i n 1 8 2 1 . T h i s p r o c e s s 

c o n t i n u e d when w e a v i n g m a c h i n e s w e r e i n t r o d u c e d e a r l y i n t h e s e c o n d h a l f 

o f t h e 1 9 t h c e n t u r y and L l a n i d l o e s g a i n e d i m p o r t a n c e as t h e c e n t r e o f t h e 

w o o l l e n i n d u s t r y . 



25 

The r i s e o f t h e i n d u s t r y as a f a c t o r y s y s t e m i s r e f l e c t e d i n 

t h e r i s e i n p o p u l a t i o n o f t h e w o o l l e n c e n t r e s ( T a b l e 11 ) . P e o p l e w e r e 

m a i n l y d r a w n f r o m l o c a l s o u r c e s a n d many w e r e a g r i c u l t u r a l w o r k e r s as 

w e l l as w o o l l e n m a n u f a c t u r e r s and w o u l d r e t u r n t o t h e l a n d i n t h e h a r v e s t 

s e a s o n . 

NEWTOWN 

D a t e P o p u l a t i o n 

17 21 c. 800 

1801 990 

1 8 1 1 2000 

1821 3490 

1831 4500 

Thus we h a v e up t o t h e s e c o n d h a l f o f t h e 1 9 t h c e n t u r y a r i s e 

i n t h e c o n c e n t r a t i o n o f f a c t o r i e s i n t h e M o n t g o m e r y s h i r e l o w l a n d , b u t 

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

f a c t o r s . 

F i r s t , w a t e r d r i v e n m a c h i n e r y g a v e way t o s t e a m p o wer a n d 

a l t h o u g h t h e r e was p l e n t y o f w a t e r a v a i l a b l e , t h e r e was no c o a l t o t u r n 

i t i n t o s t e a m . Y e t t h e r e was no l a c k o f f u e l i n t h e L a n c a s h i r e o r 

Y o r k s h i r e t o w n s w i t h w h i c h M o n t g o m e r y s h i r e was i n c o m p e t i t i o n . The 

c o a l f i e l d s w e r e t o o f a r away bo make t h e movement o f c o a l t o t h e v a l l e y s 

o f w o o l p r o d u c t i o n p r o f i t a b l e . 

S e c o n d , t h e L a n c a s h i r e w o o l l e n i n d u s t r y h a d t a k e n t h e W e l s h 

f l a n n e l and s t a r t e d t o p r o d u c e an i m i t a t i o n o f p o o r e r q u a l i t y , a n d t h e 

r e p u t a t i o n o f t h e W e l s h p r o d u c t s u f f e r e d as a c o n s e q u e n c e . 

T h i r d , w i t h t h e a r r i v a l i n 1 8 6 1 i n t h e S e v e r n V a l l e y o f t h e 

r a i l w a y s i t was t h o u g h t t h a t a new m a r k e t v/o u l d o p e n u p , b u t t h e r e v e r s e 

t u r n e d o u t t o be t r u e . Cheap L a n c a s h i r e - m a d e w o o l l e n s f l o o d e d W a l e s , 
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t h e h o m e - p r o d u c e d c l o t h c o u l d n o t c o m p e t e , a n d s l o w l y t h e i n d u s t r y 
d e c l i n e d . U n d o u b t e d l y i n v e s t m e n t a t t h e r i g h t t i m e f r o m t h e m i l l o w n e r s 
was l a c k i n g , as much o f t h e money made f r o m t h e i r f a c t o r i e s l e f t W a les t o 
go t o E n g l a n d , an e x a m p l e b e i n g L l o y d s Bank w h i c h was e s t a b l i s h e d u s i n g 
c a p i t a l r a i s e d f r o m M o n t g o m e r y s h i r e w o o l l e n f a c t o r i e s . T o w a r d s t h e 
1 850s a f e w p o w e r l o o m s w e r e i n t r o d u c e d i n t o Newtown and L l a n i d l o e s , b u t 
t h e s i t u a t i o n was s u c h t h a t t h e y w e r e n e v e r u s e d . I n 1880 a s l i g h t 
r e v i v a l d i d o c c u r w i t h Newtown h a v i n g a p o p u l a t i o n o f o v e r 40O0 a g a i n , 
b u t t h i s d i d n o t l a s t and s l o w l y t h e n e a r e s t t h a t M o n t g o m e r y s h i r e g o t t o 
h a v i n g a n i n d u s t r y b a s e d o n w o o l m a n u f a c t u r i n g d i e d . T h ey c o u l d n o t c o p e 
w i t h c o m p e t i t i o n f r o m E n g l a n d . T h u s , a t i t s h e i g h t , a n e s t i m a t e d 4000 
p e r s o n s w e r e w o r k i n g i n M o n t g o m e r y s h i r e i n w o o l l e n f a c t o r i e s ; by 1 9 2 1 
a t o t a l o f 3 27 i s r e c o r d e d . 

M o n t g o m e r y s h i r e r e t u r n e d t o an a g r i c u l t u r a l s h i r e w i t h no m a j o r 

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

h a v e b e e n made t o a t t r a c t i n d u s t r y t o t h i s a r e a o f W a l e s , a n e x a m p l e b e i n g 

t h e d e v e l o p m e n t a r o u n d Newtown w h i c h has a r i s e n s i n c e t h e 1964 g o v e r n m e n t 

r e p o r t . 

S h r o p s h i r e 

The e m p h a s i s i n t h e p r e v i o u s s e c t i o n h a s b e e n o n t h e d e v e l o p m e n t 

o f W a l e s , e s p e c i a l l y M o n t g o m e r y s h i r e , b u t much o f t h e h i s t o r y o f m i d W a l e s 

has i n v o l v e d t h e w e s t o f S a l o p , b e i n g i n many ways an e x t e n s i o n o f t h e 

S e v e r n V a l l e y i n t o a g r i c u l t u r a l l o w l a n d s o r o f t h e K e r r y H i l l s i n t o t h e 

s o u t h S a l o p H i l l s . The d i v i s i o n i n t o two c o u n t i e s was n o t d e l i m i t e d 

u n t i l t h e b u i l d i n g o f O f f a ' s Dyke o r , more f o r m a l l y , u n t i l t h e A c t o f 

U n i o n i n 1536. The f o l l o w i n g i s t h e r e f o r e a b r i e f d e s c r i p t i o n p e r t a i n i n g 

t o e v e n t s a l o n g t h i s n a r r o w s t r i p o f l a n d w e s t o f S h r e w s b u r y . 
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The n o r t h o f S a l o p i s a f l a t p l a i n d i v i d e d i n t o two b y t h e 
R i v e r S e v e r n , a m a j o r r o u t e i n t o and t h r o u g h t h e c o u n t y i n t o W a l e s . 
The s o u t h e r n r e g i o n i s an e x t e n s i o n o f t h e W e l s h M a s s i f , f o r m i n g t h e 
u p l a n d s o f t h e L o n g Mynd, B r e i d d e n H i l l s and W e n l o c k Edge,- a l t h o u g h t h e 
l a t t e r a r e a i s f u r t h e r e a s t t h a n t h e p r e s e n t s a m p l e a r e a . 

I n t e r m s o f i n v a s i o n s , t h o s e w h i c h a f f e c t e d m i d W a l e s p a s s e d 

t h r o u g h S a l o p en r o u t e - t h e s e b e i n g , i n o r d e r : N e o l i t h i c , G o i d e l i c 

( C e l t i c ) and B r y t h o n i c ( C e l t i c ) . T h e r e i s l i t t l e e v i d e n c e o f a 

P a l a e o l i t h i c s t o c k i n t h i s r e g i o n p r i o r t o t h e I b e r i c e l e m e n t a r r i v i n g . 

E v i d e n c e o f t h e i n v a s i o n c a n be f o u n d a l o n g t h e S e v e r n V a l l e y i n t h e 

l o w l a n d n o r t h , b u t t h e e a s e o f e n t r y g i v e s an e x p l a n a t i o n as t o why f e w 

s t o n e i m p l e m e n t s a r e f o u n d , w h i l e C e l t i c r e m n a n t s a r e more common. 

The u p l a n d a r e a s o f C l u n and Much W e n l o c k t e n d t o r e v e a l more N e o l i t h i c 

i m p l e m e n t s . 

D u r i n g t h e Roman o c c u p a t i o n , S a l o p was p a r t o f t h e c i v i l z o n e 

a n d d e v e l o p e d v i l l a s and f a r m s o f a t y p e n o t s e e n f u r t h e r w e s t . The 

i m p a c t o f t h e Romans o n S a l o p was c o n s i d e r a b l y g r e a t e r t h a n i n W a l e s , 

b u t e v e n so i t i s n o t r i c h i n Roman r e m a i n s . The m a i n c e n t r e o f 

p o p u l a t i o n was a t W r o x e t e r , b u t l e a d m i n e s w e r e d e v e l o p e d i n t h e s o u t h e r n 

h i l l s , d o u b t l e s s w i t h n a t i v e l a b o u r , b u t , a p a r t f r o m t h e few v i l l a s p r e s e n t 

w h i c h t e s t i f y t o t h e c i v i l n a t u r e o f S a l o p , t h e r e m a i n s w e r e s p r e a d f a i r l y 

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

t h e n a t i v e s . No d o u b t much o f t h e l a c k o f i n t e r e s t by t h i s a n d l a t e r 

i n v a s i v e e l e m e n t s was a p a u c i t y o f a n y t h i n g t o a t t r a c t t h e m . The n o r t h e r n 

l a n d t e n d e d t o be u n d r a i n e c m a r s h and t h e s o u t h e r n h i l l s h a v e l i t t l e o f 

w o r t h . The m a i n i n f l u e n c e o n n a t i v e l i f e w o u l d h a v e b e e n by way o f t r a d e 

a n d a s l o w c u l t u r a l c h a n g e a n d , no d o u b t , gene f l o w . 

R e f e r e n c e t o t h e Saxon and Norman i n f l u e n c e i n S a l o p h a s b e e n 

made e a r l i e r when c o n s i d e r i n g t h e s p e c i f i c e f f e c t s o f t h e i n v a s i o n s o n 

m i d W a l e s . D e v e l o p m e n t o f i n d u s t r i e s i n l a t e r c e n t u r i e s a k i n t o t h e 



M o n t g o m e r y s h i r e w o o l l e n i n d u s t r y d i d n o t o c c u r . I r o n a n d s t e e l 

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

a r e a a n d w i l l n o t be c o n s i d e r e d f u r t h e r . S a l o p i s , and a l w a y s has 

b e e n , e s s e n t i a l l y an a g r i c u l t u r a l c o u n t y w i t h a s s o c i a t e d s e r v i c e 

i n d u s t r i e s , i t s m a i n town, S h r e w s b u r y , a c t i n g a s a f o c u s o f t r a d e a n d 

commerce f o r much o f m i d W a l e s , as w e l l as t h e s u r r o u n d i n g S h r o p s h i r e 

f a r m l a n d s . 
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GENETICAL STUDIES I N WALES 

A n t h r o p o m e t r i c S t u d i e s 

F l e u r e , i n 1 9 1 5 / 1 9 1 6 , p r e s e n t e d a r e p o r t o n a s t u d y o f p h y s i c a l 

c h a r a c t e r i s t i c s i n Welshmen w h i c h r e m a i n s t h e l a r g e s t c o l l e c t i o n o f s u c h 

p a r a m e t e r s i n t h e P r i n c i p a l i t y t o d a t e . He m e a s u r e d b e t w e e n 30-40 

c h a r a c t e r s o n e a c h i n d i v i d u a l , e a c h c h o s e n as b e i n g o f r u r a l o r i g i n , 

a d u l t m a l e a n d , as f a r as c o u l d be j u d g e d , h a v i n g a n a n c e s t r y f r o m t h e 

a r e a t h e y t h e n o c c u p i e d . 

He i d e n t i f i e d a t y p e o f man w h i c h i s c h a r a c t e r i s t i c o f many p a r t s 

o f W a l e s , a n d , i n d e e d , p r e s e n t i n c e r t a i n a r e a s o f E n g l a n d a n d t h e 

C o n t i n e n t . T h i s t y p e i s s h o r t , d a r k - h a i r e d a n d l o n g - h e a d e d , b e i n g f o u n d 

i n t h e T e i f i s i d e r e g i o n o f w e s t W a l e s f r o m L l a n d y s u l up t o L l a n b y t h e r . 

A s i m i l a r t y p e i s s e e n o n P l y n l i m o n , f u r t h e r n o r t h i n A r d u d w y ( b u t i n l a n d 

o n t h e m o o r l a n d a r e a ) , a n d p o s s i b l y i n i s o l a t e d a r e a s o f t h e L l e y n 

p e n i n s u l a . 

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

N e o l i t h i c p e o p l e who i n h a b i t e d W ales f r o m t h e S t o n e Age o n w a r d . S l i g h t 

v a r i a n t s o f t h e b a s i c t y p e w e r e f o u n d , as o n P l y n l i m o n , t h e v a l l e y s o f 

G l a m o r g a n a n d t h e Mynydd H i r a e t h o g a r e a o f D e n b i g h s h i r e , u p l a n d r e g i o n s 

among t h e m o s t r e m o t e i n W a l e s . The h y p o t h e s i s p u t f o r w a r d i s t h a t 

N e o l i t h i c man l i v e d m a i n l y o n w i n d s w e p t m o o r l a n d o r n e a r t h e c o a s t i f 

t h e y w e r e f r e e f r o m t r e e s , a n d l a t e r c l e a r e d t h e f o r e s t e d v a l l e y b o t t o m s 

a n d e x p a n d e d t o t h e c l e a r e d l o w l a n d s . 

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

w i t h v a l l e y s c u t t i n g i n t o t hem, and a r e n e i t h e r by t h e s e a n o r o n t h r o u g h 

r o u t e s . O t h e r u p l a n d a r e a s w h i c h do n o t h a v e t h e s e c h a r a c t e r i s t i c t y p e s , 

s u c h as t h e u p l a n d s o f M o n t g o m e r y s h i r e , B r e c o n s h i r e , R a d n o r s h i r e a n d s o u t h 

S a l o p , a r e t h o u g h t t o be t o o h i g h a n d i n h o s p i t a b l e . F l e u r e a l s o showed 
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t h a t o t h e r u p l a n d a r e a s o f B r i t a i n w h i c h h a v e a r e l a t i v e l y i s o l a t e d ( 

p o s i t i o n ( a t l e a s t i n t h e p a s t ) a l s o h a v e t h e r e m a i n s o f t h i s p o s t u l a t e d 

N e o l i t h i c s t o c k . 

E v i d e n c e f o r t h e a b o v e c o n n e c t i o n o f d a r k , l o n g h e a d s w i t h t h e 

N e o l i t h i c s t o c k comes f r o m t h r e e s o u r c e s : -

(1) The Romans d e s c r i b e d t h e S i l u r e s o f s o u t h Wales as s h o r t 

d a r k p e o p l e . 

(2) The m e a s u r e m e n t s t a k e n f r o m s k e l e t o n s c o n s i d e r e d t o be 

e x a m p l e s o f N e o l i t h i c man c o m p a r e v e r y f a v o u r a b l y w i t h 

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

(3) The t y p e i s a l s o f o u n d t o d a y i n t h e M e d i t e r r a n e a n l a n d s 

a n d w e s t e r n F r a n c e , i . e . t h o s e a r e a s w h i c h , f o r o t h e r -

r e a s o n s , h a v e b e e n p o s t u l a t e d as t h e o r i g i n a r e a s o f 

B r i t a i n ' s N e o l i t h i c s t o c k . 

H a v i n g d e c i d e d t h a t t h i s d o e s i n d e e d r e p r e s e n t t h e N e o l i t h i c 

e l e m e n t , i t i s n e c e s s a r y t o c o n s i d e r why t h e t y p e s h o u l d h a v e p e r s i s t e d 

f o r so l o n g i n an a r e a s u c h as s o u t h W a l e s . F o r t h i s l a t t e r r e g i o n 

t h r e e p o s s i b l e r e a s o n s c a n be s p e c u l a t e d : -

(1) The " c o a l f i e l d s " a r e i s o l a t e d f r o m t h e r e s t o f W a l e s by 

t h e F o r e s t o f Dean and t h e swampy S e v e r n v a l l e y ( F l e u r e 

a n d James 1916) . 

(2) T o w a r d s B r i s t o l , an e x t e n s i v e f o r e s t was t h o u g h t t o 

h a v e e x i s t e d ( F l e u r e and James, i b i d . ) . 

(3) The M e d i t e r r a n e a n t y p e s may w i t h s t a n d i n d u s t r i a l l i f e 

r a t h e r b e t t e r t h a n t h e i r N o r d i c c o u n t e r p a r t s ( F l e u r e 

a n d James, i b i d . ) . 
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M i g r a t i o n i n t o t h i s a r e a f r o m t h e w e s t e r n u p l a n d s o f W a l e s may 
i n d e e d h a v e a c c e n t u a t e d t h e t y p e i n l a t e r t i m e s . F o r t h e r e m a i n i n g a r e a s 
o f W a l e s i s o l a t i o n i s s t i l l t h e k e y f a c t o r i n t h e p e r s i s t e n c e o f t h e 
N e o l i t h i c e l e m e n t and i t w o u l d seem t h a t i s o l a t i o n has b e e n s u f f i c i e n t t o 
p r e s e r v e t h e s t o c k up t o t h e p r e s e n t d a y . I n n o r t h w e s t W a l e s t h e t y p e 
s t i l l p e r s i s t s , b u t i t i s s l i g h t l y t a l l e r , w h i l e t h e P l y n l i m o n p o p u l a t i o n s 
a r e t h o u g h t t o be e v e n p r e - N e o i i t h i c , i . e . P a l e o l i t h i c . 

An e x a m p l e o f an a r e a i l l u s t r a t i n g t h e N e o l i t h i c e l e m e n t i s 

L a n c a s h i r e , o r more p r e c i s e l y t h e v a l l e y s w h i c h c u t i n t o t h e w e s t e r n s i d e 

o f t h e P e n n i n e s . T h i s a r e a was i s o l a t e d f r o m t h e s o u t h i n a n c i e n t t i m e s 

b y t h e swampy m i d l a n d a r e a - a b a r r i e r w h i c h p r o v e d a n o b s t a c l e t o movement 

f o r many c e n t u r i e s . 

F l e u r e g i v e s a v a l u e o f 20-26% o f t h e p o p u l a t i o n i n f o u r 

u p l a n d a r e a s o f Wales as b e i n g s h o r t , d a r k a n d l o n g - f a c e d . 

A n o t h e r t y p e i d e n t i f i e d by F l e u r e i s a d a r k b r o a d h e a d f o u n d 

f r o m t h e A r d u d w y c o a s t n o r t h w a r d . I t has a c o a s t a l d i s t r i b u t i o n i n 

C a r m a r t h e n s h i r e and i s r a r e l y f o u n d i n l a n d s a v e f o r t h e B a l a c l e f t . 

A d d i t i o n a l l y , i t i s p r e s e n t a t Newquay i n n o r t h P e m b r o k e s h i r e a n d i n 

c o a s t a l s o u t h G l a m o r g a n . T h i s t y p e i s p o s s i b l y a m i g r a n t f r o m t h e 

M e d i t e r r a n e a n l a n d s a n d may h a v e c a r r i e d w i t h i t a k n o w l e d g e o f m e t a l . 

T h e r e a l s o a p p e a r s t o be a c o r r e l a t i o n b e t w e e n t h i s t y p e a n d t h e 

d i s t r i b u t i o n o f d o l m e n s i n w e s t e r n W a l e s . B r o a d - h e a d e d p e o p l e a r e a l s o 

known f r o m e a s t e r n B r i t a i n , b u t t h e s e t e n d t o h a v e f a i r h a i r a n d t h e i r 

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

The B a l a c l e f t shows t a l l f a i r b r o a d h e a d s w h i c h p r o b a b l y 

r e a c h e d t h e r e g i o n i n t h e B r o n z e Age and m i x e d w i t h t h e d a r k b r o a d h e a d s 

f u r t h e r w e s t . T hese B r o n z e Age p e o p l e w e r e t h e f o r b e a r s o f t h e C e l t s 

a n d as p r e v i o u s l y s p e c u l a t e d may h a v e i n t r o d u c e d t h e G o i d e l i c l a n g u a g e s 

i n t o B r i t a i n . S u b s e q u e n t l y t h e t a l l f a i r o r r e d - h a i r e d p e o p l e a r r i v e d 
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i n t h e I r o n Age and p r o b a b l y b r o u g h t t h e B r y t h o n i c l a n g u a g e w h i c h , i n 
W ales a t l e a s t , o u s t e d t h e G o i d e l i c l a n g u a g e . F l e u r e t h i n k s t h a t t h e y 
w o u l d n o t h a v e r e a c h e d W a l e s much i n f r o n t o f t h e Romans and made l i t t l e 
i m p a c t o n t h e e s t a b l i s h e d B r o n z e Age p o p u l a t i o n , b u t Peake s u g g e s t s t h a t 
t h e y may h a v e h a d a g r e a t e r e f f e c t , m o v i n g i n t o W a l e s up t h e S e v e r n a n d 
West V a l l e y s . Von E i c k s t e d t n o t e s t h a t w h i l e t h e M e d i t e r r a n e a n t y p e 
e x i s t s i n t h e K e r r y h i l l s i n s o u t h M o n t g o m e r y s h i r e , i n t h e S e v e r n v a l l e y 
t h e p r o p o r t i o n o f t a l l , f a i r , b r o a d / m e d i u m - h e a d e d p e o p l e i s s i g n i f i c a n t l y 
i n c r e a s e d o v e r t h e number i n t h e f o r m e r a r e a . A s i m i l a r o b s e r v a t i o n i s 
a l s o made by F l e u r e o n t h e S a l o p / M o n t g o m e r y s h i r e b o r d e r s . I t seems 
r e a s o n a b l e t h a t a m i g r a t i o n t h a t p r o b a b l y l e d t o a c h a n g e i n t h e l a n g u a g e 
p r o d u c e d more t h a n a p a s s i n g e f f e c t o n t h e g ene p o o l o f W a l e s , p a r t i c u l a r l y 
t h e c e n t r a l r e g i o n . The f a i r , l o n g - h e a d e d e l e m e n t r e p r e s e n t s 7-10% o f 
t h e p o p u l a t i o n i n t h i s m o o r l a n d r e g i o n , a h i g h p r o p o r t i o n o f d a r k , l o n g 
h e a d s a l s o b e i n g f o u n d . I f f a i r , medium h e a d s a r e i n c l u d e d , t h e p e r c e n t 
age r i s e s t o 1 3 - 1 9 % , t h i s e v i d e n c e s u p p o r t i n g t h e h y p o t h e s i s o f t h e move
m e n t o f t h e C e l t i c e l e m e n t i n t o W a l e s , be i t i n s m a l l a m o u n t s . 

The B a l a c l e f t shows s l i g h t l y t a l l e r , f a i r p e o p l e , t h o u g h 

D e n b i g h s h i r e has a l a r g e number o f d a r k b r o a d h e a d s , b l o n d s b e i n g a t a l o w 

f r e q u e n c y ( 4 % ) . The A r d u d w y a n d E i f i o n y d d a r e a s show 30% b r o a d h e a d s , 

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

o f a r o u n d 1 7 % . I n L l e y n , t h e f r e q u e n c y o f b l o n d p e o p l e r i s e s t o 1 2 - 1 4 % , 

w h i l e o n t h e Gower p e n i n s u l a i t i s up t o 1 8 % . A n g l e s e y has a b o u t 2 1 % 

d a r k , l o n g - h e a d e d p e o p l e , w i t h a b o u t 15% f a i r , l o n g h e a d s , a n d r e p r e s e n t s 

a b i t o f a m i x t u r e , a l t h o u g h i t has s i m i l a r i t i e s t o L l e y n . 

L o c a l l y t h e f r e q u e n c y o f t h e s e e l e m e n t s c a n r i s e c o n s i d e r a b l y . 

I n P l y n l i m o n , f o r e x a m p l e , t h e r e i s a d a r k - h a i r e d p e o p l e w i t h an a c c e n t u a t e d 

l o n g h e a d , t h e s e a l s o o c c u r r i n g i n t h e B a l a c l e f t a nd D e n b i g h s h i r e , a n d 

p o s s i b l y a l s o a b o v e t h e T e i f i v a l l e y . The s h o r t d a r k b r o a d e l e m e n t i s 
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s i m i l a r i n h a v i n g v e r y h i g h f r e q u e n c i e s i n l o c a l i s e d areas o f Ardudwy 
and L l e y n . The t a l l f a i r element i n Gower tends t o have l a r g e measurements 
w i t h f r e q u e n c i e s o f up t o 48% l o c a l l y , and w h i l e the f r i n g e s o f t h e moorlands 
show f a i r elements o f up t o 18% o f t h e p o p u l a t i o n , i t can r i s e t o 30% i n 
L l e y n , and i s c h a r a c t e r i s t i c o f m a r i t i m e p r o j e c t i o n s , b u t c a u t i o n must be 
a p p l i e d because o f t h e V i k i n g element i n these l o c a t i o n s . 

Peate (1925) who d i d a more d e t a i l e d s t u d y o f t h e D y f i b a s i n 

showed a d i v i s i o n o f t h e b a s i n i n t o a n o r t h e r n and s o u t h e r n p a r t on t h e 

b a s i s o f head measuremen'is. The n o r t h e r n h a l f c o n t a i n e d a g r e a t e r 

p r o p o r t i o n o f b r o a d heads w h i l e the s o u t h e r n h a l f e x h i b i t e d a h i g h e r 

p r o p o r t i o n o f narrow heads. He c o u l d a l s o d e t e c t a l i n g u i s t i c d i f f e r e n c e 

between t h e two s i d e s o f the b a s i n and s p e c u l a t e d t h a t t h e v a l l e y b o t t o m 

would have been f o r e s t and marsh l a n d i n t h e p a s t and would t h u s , as 

proposed elsewhere, have been an e f f e c t i v e b a r r i e r t o movement between t h e 

n o r t h and s o u t h o f t h e b a s i n . 

Jones (1956) i n h i s s t u d y o f s o u t h Wales s t a t e s t h a t t h e people 

o f Tredegar, Ebbw Vale and Brynmawr are more c l o s e l y r e l a t e d t o t h e pop

u l a t i o n s o f c e n t r a l Wales t h a n to those o f t h e moorland f r i n g e . 

The a s s o c i a t i o n o f moorland does n o t always i m p l y d a r k l o n g 

heads o f t h e a n c i e n t t y p e ; south e a s t C a r m a r t h e n s h i r e , f o r example, has 

a h i g h p r o p o r t i o n o f f a i r l o n g heads, w h i l e Bowen (1 9 2 6 ) t h i n k s t h a t r e d 

h a i r i s a c h a r a c t e r i s t i c a n c i e n t t r a i t i n L l a n e l l y . 

I n c o n c l u s i o n i t can be s a i d t h a t an a s s o c i a t i o n o f p h y s i c a l 

c h a r a c t e r i s t i c s o f t h e head and t o d y seem to be r e l a t e d t o t h e e a r l y 

m i g r a t i o n s i n t o Wales and t h a t these c h a r a c t e r i s t i c s have been m a i n t a i n e d 

up t o t h e p r e s e n t c e n t u r y . Movement o f p e o p l e and i n v a s i o n s have p r o b a b l y 

i n c r e a s e d t h e v a r i a b i l i t y i n any p a r t i c u l a r area beyond t h a t w h i c h e x i s t e d 

p r i o r t o t h e m i g r a t i o n , a l t h o u g h i n s o u t h Wales t h e converse i s s u s p e c t e d . 

The a s s o c i a t i o n o f moorland w i t h t h e N e o l i t h i c c h a r a c t e r s i s h y p o t h e s i s e d , 



34 

w h i l e t h e C e l t i c i n v a s i o n ( s ) a r e t h o u g h t t o h a v e b r o u g h t t h e f a i r h a i r e d 
and t a l l e r p e o p l e i n t o W a l e s , t h e s e i n g e n e r a l f r e q u e n t i n g t h e l o w l a n d o r 
c o a s t a l r e g i o n s . 

As r e g a r d s S a l o p , no r e s e a r c h c o m p a r a b l e t o t h e a b o v e h a s b e e n 

made t o d a t e and a s t u d y s h o u l d p r o v e i n s t r u c t i v e t o see i f i t i s p o s s i b l e 

t o s e p a r a t e p o c k e t s o f N e o l i t h i c o r C e l t i c e l e m e n t s . H e r e we a r e 

i n v o l v e d much more w i t h t h e a d d i t i o n a l Roman/Saxon/Norman e l e m e n t s t h a n 

i n Wales . 

S e r o l o g y 

An a n a l y s i s o f t h e b l o o d g r o u p f r e q u e n c i e s i n W a l e s and t h e 

b o r d e r l a n d s h a s shown t h a t t h e r e i s s y s t e m a t i c v a r i a b i l i t y o v e r t h e a r e a . 

The o n l y s y s t e m s f o r w h i c h W e l s h d a t a a r e a v a i l a b l e a r e ABO: Rh a n d MNS, 

t h e l a t t e r s h o w i n g much l e s s v a r i a b i l i t y i n gene f r e q u e n c i e s o v e r W a l e s 

t h a n t h e f o r m e r . 

M o u r a n t and W a t k i n ( 1 9 5 2 ) g i v e t h e f r e q u e n c i e s o f t h e ABO g e n e s 

f o r w e s t e r n E u r o p e a s : - A. 30 B. 05 0. 65, Wales i n c o m p a r i s o n 

s h o w i n g a n e l e v a t i o n i n t h e f r e q u e n c y o f t h e 0 g e n e . W a t k i n ( 1 9 5 6 ) g i v e s 

A. 23, B. 0 7 , 0. 70 f o r a l l W a l e s , b u t w i t h d i f f e r e n c e s b e t w e e n t h e n o r t h 

a n d t h e s o u t h . 

N o r t h A. 21 0. 7 2 B. 07 

S o u t h A. 25 0. 67 B. 08 

F r a s e r R o b e r t s ( 1 9 4 1 / 2 ) g i v e s t h e n o r t h W a l e s c o u n t i e s t h e 

f o l l o w i n g v a l u e : - A. 19 0. 76 B. 0 5 , t h e s e b e i n g f o r n o r t h W a l i a n s 

w i t h W e l s h s u r n a m e s . I n A r d u d w y and t h e P e n r h y n d e u d r a e t h r e g i o n o f n o r t h 

w e s t W a l e s , s i m i l a r h i g h f r e q u e n c i e s o f 0 a r e f o u n d , w h i l e t h e m o u n t a i n s 

o f e a s t W a l e s , R h i n o g and t h e s u r r o u n d i n g a r e a a r e l o w e r b u t s t i l l e l e v a t e d 

a b o v e t h e w e s t e r n E u r o p e a n mean. 
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The l o w e r f r e q u e n c y i n s o u t h Wales o f t h e O gene i s s u g g e s t i v e 
o f d i f f e r e n t i a l m i g r a t i o n i n t o n o r t h and s o u t h Wales. High B f r e q u e n c i e s 
may be a s s o c i a t e d w i t h v e r y e a r l y s e t t l e m e n t s and reach t h e i r g r e a t e s t 
v a l u e s i n p o p u l a t i o n s w h i c h , on a n t h r o p o m e t r i c grounds, are suggested t o 
have very a n c i e n t o r i g i n s ( P a l a e o l i t h i c ) . The Mynydd H i r a e t h o g r e g i o n o f 
D e n b i g h s h i r e i s lower i n B than t h e s o u t h e r n m a s s i f ( P l y n l i m o n ) o r t h e 
B l a c k Mountains o f C a r m a r t h e n s h i r e , b u t t h e f o r m e r r e g i o n has been i n d i c a t e d 
by F l e u r e n o t t o c o n t a i n such a n c i e n t p o p u l a t i o n s as t h e l a t t e r two a r e a s . 
I n t h e Severn b a s i n , whose area c o n t a i n s a p o p u l a t i o n o f mixed o r i g i n s , 
t h e B f r e q u e n c y approaches t h a t f o r s o u t h e r n England. The o v e r a l l 
s u g g e s t i o n i s t h a t t h e B gene i s a v e r y o l d element i n Wales, p o s s i b l y 
a s s o c i a t e d w i t h the P a l a e o l i t h i c p o p u l a t i o n , and thus e n t e r e d Wales p r i o r 
t o t h e 0 and A waves. The 0 gene a t t a i n s i t s h i g h e s t v a l u e s i n n o r t h 
Wales and i s s u g g e s t i v e o f h a v i n g c o n n e c t i o n s w i t h t h e N e o l i t h i c m i g r a n t s , 
e s p e c i a l l y as the a s s o c i a t i o n between the h i g h 0 and t h e m e g a l i t h s i s 
q u i t e s t r o n g . 

The S h r o p s h i r e l o w l a n d s have low B f r e q u e n c i e s comparable t o 

the combined v a l u e f o r a l l England and Wales. The h i g h 0 f r e q u e n c y o f 

Wales i s shown t o e x t e n d i n t o n o r t h e r n S h r o p s h i r e i n Mourant and Watkin's 

e a r l y papers (1952) w i t h an e x t e n s i o n o f low B and h i g h A i n t o s o u t h 

Montgomeryshire. W a t k i n , i n a l a t e r paper, shov/s t h a t t h i s e x t e n s i o n o f 

low 0 and h i g h A i n t o Wales i s more marked i n R a d n o r s h i r e and B r e c o n s h i r e t h a n 

t h e s o u t h e r n area o f Montgomeryshire, b u t h i s d a t a suggest t h a t t h e s o u t h e r n 

area o f Montgomeryshire t o t h e e a s t o f t h e Severn does, i n f a c t , show 

e l e v a t e d v a l u e s f o r A/A+O r a t i o i n j u s t the r e g i o n s t h a t the Norman manors 

had t h e i r f i r m e s t e x t e n s i o n i n t o Wales ( t h e C a n t r e f i o f K e r r y and Gedewain). 

The a s s o c i a t i o n o f h i g h 0 w i t h m e g a l i t h s i s shown f o r t h e B l a c k Mountains o f 

B r e c o n s h i r e , w h i l e the Black Mountains o f C a r m a r t h e n s h i r e have an e l e v a t i o n 

o f B and a low 0 f r e q u e n c y . The g r a d u a t i o n from low t o h i g h O a l s o o c c u r s 
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i n E n g l a n d when m o v i n g n o r t h w a r d , b u t f o r any g i v e n l a t i t u d e t h e 
f r e q u e n c y o f 0 i n W a l e s i s h i g h e r t h a n f o r E n g l a n d . The A2 a l l e l e 
a p p e a r s w i t h u n u s u a l l y h i g h f r e q u e n c y i n t h e K e r r y H i l l s o f m i d W a l e s 
a n d i f t h e A/A+O r a t i o i s e x a m i n e d i n M o n t g o m e r y s h i r e , i t i s f o u n d t h a t 
t h e t o w n s e a s t o f t h e S e v e r n show h i g h e r v a l u e s t h a n do t h o s e t o t h e w e s t . 
The l o c a t i o n s i n t h e u p p e r r e a c h e s o f t h e v a l l e y s i n t h e S e v e r n b a s i n 
a l s o show t h e h i g h e s t B f r e q u e n c i e s f o r t h e c o u n t y . 

I n a n a l y s i n g t h e S a l o p / M o n t g o m e r y s h i r e b o r d e r l a n d , W a t k i n ( 1 9 6 3 ) 

showed t h a t a s i g n i f i c a n t d i f f e r e n c e i n ABO g ene f r e q u e n c i e s b e t w e e n t h e 

two l o c a t i o n s was p r e s e n t and a l t h o u g h w i t h i n S a l o p no d i f f e r e n c e b e t w e e n 

t h e n o r t h a n d s o u t h . o r t h e e a s t a n d w e s t o f t h e c o u n t y c o u l d be d e t e c t e d , 

he d i d n o t e a d i f f e r e n c e b e t w e e n t h e p o p u l a t i o n s w i t h e i t h e r E n g l i s h o r 

W e l s h s u r n a m e s . He makes two f u r t h e r s u g g e s t i o n s : -

(1) T h a t t h e W e l s h p o p u l a t i o n o f w e s t e r n S h r o p s h i r e may be 

an a d m i x t u r e d r a w n f r o m t h e n e a r b y W e l s h c o u n t i e s . 

( 2 ) T h e r e was n o t a s u d d e n m i g r a t i o n i n t o S a l o p b u t a 

c o n s t a n t movement o v e r t h e b o r d e r , p r o b a b l y o c c u r r i n g 

f r o m 1300 o n w a r d . 

H i s c o n c l u s i o n , t h a t t h e E n g l i s h e l e m e n t i n t h e r e g i o n i s p r o b a b l y 

Norman, i s n o t a l t o g e t h e r s u r p r i s i n g , a l t h o u g h i t may be p o s s i b l e t o f i n d 

t h e S axon e l e m e n t w i t h c l o s e r e x a m i n a t i o n . 

B l o o d g r o u p a n a l y s i s i n s o u t h W a l e s ( W a t k i n 1 9 6 5 ) a g a i n shows a 

d i f f e r e n c e b e t w e e n t h o s e g r o u p s h a v i n g E n g l i s h o r W e l s h s u r n a m e s , w i t h a n 

o v e r a l l B f r e q u e n c y h i g h e r t h a n t h a t i n E n g l a n d , t h e h i g h e s t v a l u e s i n t h e 

r e g i o n b e i n g f o u n d i n t h e u p l a n d h i l l v a l l e y s o n t h e edge o f t h e m o o r l a n d . 

I n P e m b r o k e s h i r e , t h e n o r t h e r n a r e a i s c h a r a c t e r i s t i c a l l y W e l s h 

i n i t s b l o o d g r o u p f r e q u e n c i e s and i n t h e o c c u r r e n c e o f W e l s h s u r n a m e s . 

S o u t h o f t h e L a n d s k e r i n " L i t t l e E n g l a n d b e y o n d W a l e s " , W a t k i n ( 1 9 6 0 ) 
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c o u l d d e t e c t the presence o f a V i k i n g i n f l u e n c e i n the h i g h A f r e q u e n c y , 

thus s u p p o r t i n g the h i s t o r i c a l e v i d e n c e , the Welsh area n o r t h o f the 

Landsker b e i n g much l o w e r i n A. I n n o r t h e r n Pembrokeshire, the 0 

f r e q u e n c y , though h i g h e r than t h a t found i n England, does n o t match t h e 

h i g h v a l u e s found i n n o r t h Wales, b u t i s v e r y s i m i l a r t o t h e l e v e l s f o u n d 

i n t h e n e i g h b o u r i n g r e g i o n o f west C a r m a r t h e n s h i r e . W a t k i n has suggested 

t h a t t h e Black Mountains o f C a r m a r t h e n s h i r e have v e r y h i g h B f r e q u e n c i e s . 

F u r t h e r work by G a r l i c k and P a n t i n (1957) showed t h a t the r e p o r t e d v a l u e s 

were too h i g h and t h a t t a k i n g i n t o a ccount f a m i l y r e l a t i o n s h i p s (which 

Watkin had not done) l o w e r e d the f r e q u e n c y , b u t l e f t i t s t i l l a t an 

e l e v a t e d l e v e l compared w i t h England, a l t h o u g h o n l y s l i g h t l y h i g h e r t h a n 

shown i n west Wales. 

I t has a l s o been suggested by Watkin (1956) t h a t t h e h i g h 0 

areas are those t h a t r e c e i v e d the N e o l i t h i c , o r a t l e a s t t h e p r e - C e l t i c , 

p o p u l a t i o n b o r d e r s , t h e lower-medium A gene f r e q u e n c y b e i n g i n d i c a t i v e o f 

an Anglo-Saxon p o p u l a t i o n . T h i s would agree w i t h t h e d i f f e r e n t i a l move

ment o f the C e l t i c element i n t o Wales and accounts f o r t h e v a l u e s o f the 

A gene i n south Wales, an area which had l i t t l e Anglo-Saxon i n f l u e n c e . 

The lower A f r e q u e n c i e s i n mid Wales must be the r e s u l t o f a N e o l i t h i c / 

C e l t i c m i x t u r e g i v i n g an A v a l u e now lower t h a n the a d j o i n i n g Salop r e g i o n . 

A comparison w i t h S c o t l a n d and I r e l a n d shows t h a t these c o u n t r i e s , 

which were under s i m i l a r m i g r a t i o n a l i n f l u e n c e s t o Wales, a l s o have e l e v a t e d 

f r e q u e n c i e s o f t h e 0 gene. I n S c o t l a n d , Brown (1965) found l a r g e v a r i a t i o n 

i n t he 0 gene f r e q u e n c i e s (75.9% - 65.0%) w i t h a mean above t h a t f o r England. 

An a s s o c i a t i o n o f m e g a l i t h s w i t h h i g h B f r e q u e n c i e s i s s p e c u l a t e d f o r 

S c o t l a n d . I r e l a n d has a h i g h v a l u e f o r the 0 gene, w h i l e areas w i t h h i g h A 

are known t o have had s u b s t a n t i a l m i g r a t i o n from England. 

The C o n t i n e n t a l c o u n t r i e s show a d i s t i n c t l a c k o f s i m i l a r i t y w i t h 

Wales w h i c h t o some e x t e n t i s e x p e c t e d , t h e c o u n t r i e s noted above h a v i n g had 
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s i m i l a r m i g r a t i o n a l h i s t o r i e s to Wales. The s u g g e s t i o n t h a t t h e 
N e o l i t h i c i n v a s i o n s o f w e s t e r n B r i t a i n were o f M e d i t e r r a n e a n o r i g i n seem 
to be s u p p o r t e d by f i n d i n g s i m i l a r f r e q u e n c i e s on i s l a n d s i n t h e 
M e d i t e r r a n e a n , and a c l o s e l i n k a g e between t h e Basques and t h e N e o l i t h i c 
element would seem t o be s u p p o r t e d by the b l o o d group v a l u e s . 

L i t t l e work has so f a r been p u b l i s h e d on th e a n a l y s i s o f o t h e r 

b l o o d group systems, b u t G a r i i c k and P a n t i n ( i b i d . ) p r o d u c e d r e s u l t s f o r 

t h e B l a c k Mountains on t h e MNS and Rh systems and conclud e d t h a t t h e MS 

chromosome f r e q u e n c y i s above t h a t f o r England and t h a t t h e Rh chromosomes 

are s i m i l a r t o t h e E n g l i s h e s t i m a t e s a l t h o u g h t h e f r e q u e n c y o f t h e ccDE 

c o m b i n a t i o n may be s l i g h t l y r a i s e d . Kopec (1970) g i v e s 16.38% Rh- f o r 

Wales as a whole, w i t h r e g i o n a l v a r i a t i o n s , p o s s i b l y a decrease o f t h e 

D fre q u e n c y a c r o s s t h e s o u t h Wales c o a l f i e l d s from e a s t t o west. Compared 

w i t h I r e l a n d , these f i g u r e s a r e v e r y s i m i l a r , Kopec a g a i n g i v i n g 16.92% Rh-

b u t she g i v e s a h i g h e r v a l u e f o r S c o t l a n d , w i t h r e g i o n a l v a r i a t i o n s a g a i n 

p r e s e n t (18.5% - 1 9 . 8 % ) . The r e l a t i o n s h i p o f the Basques i s s t r e n g t h e n e d 

by t h e i r p o s s e s s i n g v e r y h i g h f r e q u e n c i e s o f th e Rh- genes. 

P.T.C. P h e n y l t h i p c a r b a m i d e 

The a b i l i t y t o t a s t e P.T.C. was i n v e s t i g a t e d i n Wales by 

Beach (1953) w i t h a comparison o f t h e Plymlimon p o p u l a t i o n and the main 

Welsh p o p u l a t i o n . He con c l u d e d t h a t t he fo r m e r p l a t e a u shows a h i g h e r 

f r e q u e n c y o f n o n - t a s t e r s t h a n t h e g e n e r a l Welsh p o p u l a t i o n and suggests 

t h a t t h i s may have been an anomalous r e s u l t , m a i n l y based on e n v i r o n m e n t a l 

e f f e c t s . The fr e q u e n c y o f n o n - t a s t e r s g i v e n by Tanner e t a l . (1964) f o r 

the E n g l i s h p o p u l a t i o n i s comparable w i t h t h e sample t a k e n from P l y n l i m o n . 

P a r t r i d g e , Z e k i and Sunderland (1962) t e s t e d f o r P.T.C i n t h e 

Black Mountains, t h e f r e q u e n c y o f n o n - t a s t e r s found b e i n g h i g h , 43.3%, 

much g r e a t e r i n f a c t t h a n t h e 30.6% r e c o r d e d on P l y n l i m o n by Beach, w h i l e 
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t h e s u r r o u n d i n g areas had v a l u e s more comparable t o England and n o r t h 

west Europe, 35.1%. F u r t h e r i n v e s t i g a t i o n s a c r o s s t h e Landsker l i n e i n 

Pembrokeshire by P u l l i n and Sunderland (1963) showed no s t a t i s t i c a l d i f f e r 

ence between t h e two r e g i o n s , b u t gave t h e n o r t h e r n Welsh r e g i o n a l a r g e r 

f r e q u e n c y o f n o n - t a s t e r s t h a n the s o u t h , 40.2% and 34.1% r e s p e c t i v e l y . 

E x a m i n a t i o n o f t h e g e n e r a l f r e q u e n c i e s o f n o n - t a s t e r s t h r o u g h o u t England 

g i v e n by C a r t r i g h t and Sunderland (1967) showed t h a t c o n s i d e r a b l e 

r e g i o n a l v a r i a t i o n was p r e s e n t , b u t i n no case was t h e f r e q u e n c y g r e a t e r 

t h a n 40.3%, t h e m a j o r i t y h a v i n g v a l u e s w e l l below t h i s l e v e l . 

U npublished r e s u l t s from F r a s e r - S m i t h and Sunderland f o r n o r t h 

Wales show much low e r numbers o f n o n - t a s t e r s t h a n r e p o r t e d above, < 20.5%, 

s i m i l a r t o t h e n o r t h I r i s h f r e q u e n c y o f 14.0%. T h i s paper proposed, as 

does W a t k i n , t h a t n o r t h Wales r e p r e s e n t s a d i s t i n c t p o p u l a t i o n , l o n g -

e s t a b l i s h e d . That t h e Welsh i n s o u t h Wales have a h i g h f r e q u e n c y o f 

n o n - t a s t e r s seems p o s s i b l e j u d g i n g from data from Pembrokeshire. 

I n f o r m a t i o n f o r mid Wales, though, i s n o t a t p r e s e n t a v a i l a b l e . 

C o l o u r B l i n d n e s s 

C o l o u r b l i n d n e s s across t h e Landsker was found n o t t o be 

s i g n i f i c a n t l y d i f f e r e n t between t h e n o r t h and s o u t h , t h e mean f r e q u e n c y 

b e i n g 6.98%. P i c k f o r d (1947) gave a f r e q u e n c y f o r S c o t l a n d o f 7.8% 

w i t h v a l u e s f o r w e s t e r n Europe b e i n g comparable a t 8.0% ( W r i g h t 1 9 5 3 ) . 

That r e g i o n a l v a r i a b i l i t y i s p r e s e n t was suggested by Vernon and S t r a k e r 

(1943) w i t h v a l u e s r a n g i n g from 5.27% i n west S c o t l a n d t o 9.47% i n s o u t h 

west England. K h e r u n i a n and P i c k f o r d (1959) show a d e c r e a s i n g g r a d i e n t 

o u t w a r d from Devon and C o r n w a l l w h i l e F r a s e r - S m i t h and Sunderland 

( u n p u b l i s h e d ) s u p p o r t t h i s i n p a r t , g i v i n g h i g h f r e q u e n c i e s o f c o l o u r 

b l i n d n e s s i n Anglesey (10.0%) , w i t h C a e r n a r v o n s h i r e h a v i n g 11.6%, a l t h o u g h 

they g i v e much low e r v a l u e s f o r n o r t h Wales as a whole. Post (1963) 
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suggested t h a t t he d i s t r i b u t i o n o f c o l o u r b l i n d n e s s may, i n g e n e r a l , be 
r e l a t e d t o the ela p s e d time s i n c e the p o p u l a t i o n s were h u n t e r - g a t h e r i n q 
c u l t u r e s , a l t h o u g h how t h i s c o u l d be a p p l i e d to Wales i s u n c e r t a i n a t 
the p r e s e n t t i m e . 

Derma t o g l y p h i c s 

The study o f r e g i o n a l v a r i a b i l i t y f o r d e r m a t o g l y p h i c t r a i t s i s 

a c o m p a r a t i v e l y new v e n t u r e w i t h i n t h e B r i t i s h I s l e s a l t h o u g h f r e q u e n c i e s 

f o r i n d i v i d u a l t r a i t s i n a g e n e r a l E n g l i s h sample have been g i v e n by 

Cummins and M i d l o i n t h e i r p u b l i c a t i o n (1943) . L i t t l e w i l l be g a i n e d a t 

t h i s t i m e by r e p e a t i n g these i n d i v i d u a l f r e q u e n c i e s e x c e p t t o n o t e t h a t 

some f i g u r e s a r e a v a i l a b l e . On a l o c a l s c a l e t h r e e r e p o r t s a r e w o r t h y o f 

note . F i r s t , t h e work by Rob e r t s and Coope (1972) who c o u l d show a 

r e g i o n a l p a t t e r n o f v a r i a t i o n i n the O x f o r d s h i r e and B e r k s h i r e r e g i o n s f o r 

t o t a l f i n g e r r i d g e c o u n t which was r e a s o n a b l y c o n s i s t e n t o v e r sex. Second, 

Dennis (1977b), w o r k i n g on t h e Y o r k s h i r e Dales, concluded t h a t l i t t l e 

v a r i a b i l i t y was d e t e c t e d by M u l t i v a r i a t e Techniques t h a t c o u l d n o t be 

a s c r i b e d t o random s a m p l i n g , w h i l e , t h i r d , F r a s e r - S m i t h and Sunderland ( i b i d , 

showed t h a t t h e r e were no d i f f e r e n c e s between the n o r t h Wales c o u n t i e s f o r 

a l i m i t e d number o f d e r m a t o g l y p h i c t r a i t s . 

I n f u r t h e r u n p u b l i s h e d work, W i l l i a m s and Dennis l i n k e d t h e i r 

computer f i l e s f o r Wales and the Y o r k s h i r e Dales and found a s u f f i c i e n t 

number o f cases w i t h b o t h p a r e n t s b o r n i n t h e same i n t e r v i e w i n g c o u n t i e s 

c o u l d be o b t a i n e d t o a l l o w d i s c r i m i n a n t f u n c t i o n a n a l y s i s t o be p e r f o r m e d . 

We c o u l d show t h a t a t t h i s p r e l i m i n a r y l e v e l a p a t t e r n o f i n t e r - c o u n t y 

r e l a t i o n s h i p s c o u l d be produced which had geo g r a p h i c s i g n i f i c a n c e , a l t h o u g h 

t h e r e a r e r e s e r v a t i o n s about the r e s u l t , m o s t l y c e n t r e d around t h e i n c l u s i o n 

o f t he a x i a l t r i r a d i i t , t ' , t ' ' . 
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CONSIDERATIONS OF DERMATOGLYPHIC LITERATURE 

A t p r e s e n t the amount o f l i t e r a t u r e on d e r m a t o g l y p h i c s i s 

e x t e n s i v e , amounting to o v e r 3500 t i t l e s ( M a v a l w a l a 1975, 1977). 

A p a r t from the numerous p a p e r s on methodology and p o p u l a t i o n s t u d i e s 

t h i s i n c l u d e s m a t e r i a l on f o r m a l g e n e t i c s , t w i n d i a g n o s i s , chromosomal 

and d i s e a s e s c r e e n i n g . The i n t r o d u c t i o n o f c o m p u t e r s h a s a l l o w e d new 

m u l t i v a r i a t e t e c h n i q u e s to be b r o u g h t to b e a r on d e r m a t o g l y p h i c p r o b l e m s . 

T h e r e seems l i t t l e p o i n t i n r e v i e w i n g t h i s l i t e r a t u r e i n d e p t h 

as most o f i t h a s l i t t l e d i r e c t b e a r i n g on t h e p r e s e n t t h e s i s e x c e p t 

i n s o f a r a s i t c o n t r i b u t e s to t h e e v o l u t i o n o f t h e methodology a s u s e d . 

S i m i l a r l y , many o f t h e p o p u l a t i o n s t u d i e s do l i t t l e more t h a n g i v e u n i 

v a r i a t e s t a t i s t i c s f o r mean d i f f e r e n c e s , i n many c a s e s w i t h o u t q u a l i f i 

c a t i o n a s to w h e t h e r t h e d a t a s a t i s f y t h e u n d e r l y i n g a s s u m p t i o n s i m p l i c i t 

i n t h e i r u s e . 

C o n s i d e r a t i o n o f t h e a v a i l a b l e m u l t i v a r i a t e r e s e a r c h p a p e r s 

g i v e s the main d i v i s i o n s m e n t i o n e d l a t e r i n t h i s work (page 218 ) , a n d 

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

to t h e p r e s e n t d e r m a t o g l y p h i c d a t a , t h e a v a i l a b l e p a p e r s need n o t be 

c o n s i d e r e d e i t h e r . T h i s l e a v e s t h e few p a p e r s w h i c h d e a l w i t h d i s c r i m i n 

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

p o p u l a t i o n s b a s e d on d e r m a t o g l y p h i c s . The f o l l o w i n g b r i e f r e v i e w i s 

n o t meant to be e x h a u s t i v e , b u t w i l l i n d i c a t e some o f t h e c o n c l u s i o n s 

r e a c h e d by t h e u s e o f d i s t a n c e c o e f f i c i e n t s . 

2 

C r a w f o r d e t a l i a (1973) u s e d D w i t h f i n g e r t r i r a d i i , r i d g e 

c o u n t s and p a l m a r r i d g e c o u n t s and c o u l d c o r r e c t l y d e s i g n a t e 48.4% o f 

m a l e s and 4 5.0% o f f e m a l e s i n f o u r T l a x c a l t o c a n p o p u l a t i o n s w h i l e showing 

t h a t t h e sex d i f f e r e n c e would g i v e b etween 63 and 73% o f c a s e s c o r r e c t l y 

c l a s s i f i e d by s e x . I n terms o f geography t h e p o p u l a t i o n s f u r t h e s t a p a r t 
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had the g r e a t e r D"~ between then?, b u t the o v e r a l l r e l a t i o n s h i p between, 
D' and g e o g r a p h i c d i s t a n c e war. not i n v e s t i g a t e . ' . . 

O t h e r w o r k e r s h a v e shown t h a t D~ c o u l d be r e l a t e d to g e o g r a p h i c 

s e p a r a t i o n , e x a m p l e s b e i n g White and P a r s o n s (1973) f o r A u s t r a l i a n 

A b o r i g i n e s , w h i l e l i n g u i s t i c s e p a r a t i o n a l s o gave r e a s o n a b l e , though 

2 

s l i g h t l y l e s s , a g r e e m e n t . S i m i l a r l y , Rudan ( 1 9 7 7 ) , u s i n g P e n r o s e ' s C H, 

showed a s i g n i f i c a n t c o r r e l a t i o n o f m i l e s w i t h the shape component, b u t 

o n l y i n m a l e s , and s p e c u l a t e s t h a t s o c i a l o r g a n i s a t i o n between h i s 

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

The d i s t a n c e s o b t a i n e d by d e r m a t o g l y p h i c s have been compared 

w i t h t h o s e o b t a i n e d u s i n g o t h e r c h a r a c t e r i s t i c s . L o e s c h and L i s e w i c z 
2 2 (1976), u s i n g a m o d i f i e d D , termed D ( C o n s t a n d s e - W e s t e r m a n n 1972), 

K. 

compared s e r o l o g i c a l and d e r m a t o g l y p h i c d i s t a n c e s between two p o p u l a t i o n s . 

They showed t h a t s e r o l o g y gave a g r e a t e r d e g r e e o f s e p a r a t i o n t h a n d i d 

d e r m a t o g l y p h i c s a l t h o u g h t h i s was m a i n l y due to i n c l u s i o n o f t h e D u f f y 

s y s t e m , the ABO and Rh t o g e t h e r g i v i n g a more c o m p a r a b l e d i s t a n c e . I n 

a d d i t i o n , s o l e p r i n t s gave a l a r g e r d i s t a n c e t h a n palm p r i n t s , and a l t h o u g h 

t h e f o r m e r c h a r a c t e r s t e n d e d to have l o w e r h e r i t a b i l i t i e s t h a n t h e l a t t e r , 

no p a r t i c u l a r r e l a t i o n s h i p o f p o p u l a t i o n d i f f e r e n c e and h e r i t a b i l i t y was 

a p p a r e n t . 

A n t h r o p o m e t r i c c h a r a c t e r s were compared w i t h d e r m a t o g l y p h i c by 

C h a i (1972) who showed t h a t between f i v e g r o u p s t h e f o r m e r m e a s u r e s c o u l d 

g i v e 64.5% c o r r e c t c l a s s i f i c a t i o n o f c a s e s , w h i l e the l a t t e r d a t a s e t 

c o u l d o n l y manage 39.9*. f o r 22 v a r i a b l e s . He c o n s i d e r s t h a t t h e u s e o f 

2 

D , by d e c o r r e l a t i n g the d i s p e r s i o n m a t r i x , r e d u c e d the e f f e c t s o f p l e i o -

t r o p y o f g e n e s and t h a t m u l t i v a r i a t e a n a l y s i s "must be a c c e p t e d a s t h e 

b e s t method" o f h a n d l i n g l a r g e numbers o f v a r i a b l e s m e a s u r e d by a n t h r o p o -
2 

l o g i s t s . He f u r t h e r t h i n k s t h a t t h e g r e a t e r D e n c o u n t e r e d f o r a n t h r o 

p o m e t r i c v a r i a b l e s compared w i t h d e r m a t o g l y p h i c s i s due to s e l e c t i o n a c t i n g 

on t h e f o r m e r b u t n o t t h e l a t t e r , t h e c o r r e l a t i o n w i t h g e o g r a p h i c d i s t a n c e 

b e i n g a g a i n g r e a t e r f o r t h e f o r m e r t h a n t h e l a t t e r . 
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Rothammer e t a l i a (1977) a g a i n used s e r o l o g y and d e r m a t o g l y p h i c s 
and showed t h a t u s i n g a gene d i v e r s i t y measure (G ) the c o r r e l a t i o n 
( K e n t a l l ' s T) f o r d i s t a n c e s based on t h e two data s e t s showed l i t t l e 
agreement a t a v i l l a g e l e v e l (T = 0.162), b u t much g r e a t e r agreement a t 
t h e r a c i a l l e v e l (T = 0.822). 

F r i e d l a n d e r (1975), comparing 17 v i l l a g e p o p u l a t i o n s on 28 
2 

d e r m a t o g l y p h i c v a r i a b l e s , u s i n g D , i n d i c a t e d a d i s a p p o i n t i n g s e r i e s o f 

i n t e r - v i l l a g e r e l a t i o n s h i p s g e n e r a t e d by a d i s c r i m i n a n t a n a l y s i s , w i t h 

o n l y l i m i t e d agreement between sexes. 

Comparing p o p u l a t i o n s which a r e w i d e l y s e p a r a t e d i n space, 
2 

Coope (1971) showed t h a t t h e magnitude o f t h e D between the p o p u l a t i o n s , 

u s i n g the t w e n t y f i n g e r r i d g e c o u n t v a r i a b l e s , was r e l a t e d t o the geograph-

i c a l d i s t a n c e between the groups. I n a d d i t i o n , the D between sexes 

w i t h i n each group were always s m a l l e r t h a n t h e between group d i s t a n c e s , 

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

females t h a n males. 
2 2 

F i n a l l y Dennis (19/7b) used b o t h D and E on d e r m a t o g l y p h i c 

v a r i a b l e s and compared 13 p o p u l a t i o n s o f the Y o r k s h i r e Dales. He f o u n d a 

h i g h c o r r e l a t i o n between the two d i s t a n c e measures b u t t h a t i n a m u l t i p l e 

r e g r e s s i o n t h e magnitude o f these measures c o u l d be p r e d i c t e d w i t h o v e r 

86% e x p l a i n e d v a r i a n c e , by f a r t h e g r e a t e s t component p r e d i c t o r b e i n g an 

e s t i m a t e o f sample v a r i a n c e (var = + N 2 ^ N i ' ' 

The b r i e f r e v i e w g i v e n above shows t h a t i n many i n s t a n c e s t h e 

magnitude o f a d i s t a n c e measure between p o p u l a t i o n s was r e l a t e d t o t h e 

geographic d i s t a n c e a p a r t o f these p o p u l a t i o n s . There a r e i n d i c a t i o n s 

however t h a t t h e l e v e l o f r e s o l u t i o n may be a f a c t o r to be t a k e n i n t o 

a c c o u n t . Both Pothammer (1977) and F r i e d l a e n d e r (1975) show l i t t l e mean

i n g f u l r e l a t i o n s h i p s a t a v i l l a g e l e v e l , Dennis (1977b) g i v i n g comparable 

r e s u l t s . A t a l o w e r degree o f r e s o l u t i o n , more d i s t a n t p o p u l a t i o n s do 
2 

g i v e r e l a t i o n s h i p s i n terms o f D . 



P a r t o f t h e aim o f the p r e s e n t t h e s i s i s to produce a s e r i e s 
"i 

o f D between p o p u l a t i o n s ( a t e s s e n t i a l l y a v i l l a g e l e v e l ) , a t t e m p t to 
r e l a t e t h e s e d i s t a n c e s to demographic p r e d i c t o r s and to s e e i f the i n t e r 
r e l a t i o n s h i p s p r o d u c e d b o t h p r i o r and s u b s e q u e n t to a m a l g a m a t i o n s c a n be 
i n t e r p r e t e d i n any m e a n i n g f u l manner i n terms o f h i s t o r i c a l o r demographic 
p a r a m e t e r s . 



Section (2) 
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METHODOLOGY 

From t h e e a r l y p i o n e e r i n g work on d e r m a t o g l y p h i c s by G a l t o n (1392) 

s e v e r a l w o r k e r s have p u t f o r w a r d methods by w h i c h t h e p a t t e r n s g e n e r a t e d 

by t h e p r e s e n c e o f e p i d e r m a l r i d g e s on t h e hands and f e e t c o u l d be 

f o r m u l a t e d f o r a n a l y s i s . N o t a b l e among t h e s e r e s e a r c h e r s were W i l d e r ( 1 9 2 2 ) , 

B o n n e v i e (1924) and t h e p u b l i c a t i o n i n 1943 by Cummins and Midlo o f t h e i r 

memorable book " F i n g e r p r i n t s , Palms and S o l e s . " I n more r e c e n t t i m e s 

P e n r o s e (1968) and P e n r o s e and L o e s c h (1970) h a v e p r o d u c e d c l a s s i f i c a t i o n 

p r o c e d u r e s w h i c h draw on t h e s e e a r l i e r w o r k e r s and d e v e l o p f u r t h e r t h e i r 

m ethodology. Between the e a r l i e s t and most r e c e n t a u t h o r s , many w o r k e r s 

have c o n t r i b u t e d to d e r m a t o g l y p h i c s t u d i e s . They a r e n o t l i s t e d h e r e 

s i m p l y b e c a u s e s p a c e and t i m e p r e c l u d e one from d o i n g so e f f i c i e n t l y . 

The method o f d e r m a t o g l y p h i c c l a s s i f i c a t i o n u s e d i n t h i s t h e s i s 

h a s b e e n f o r m u l a t e d by D e n n i s (1977a) and draws on two main s o u r c e s . The 

pa l m a r d e r m a t o g l y p h i c s were an e x t e n s i o n to t h e t o p o l o g i c a l s y s t e m o f 

P e n r o s e and L o e s c h (1970)/ a d d i t i o n a l s t a n d a r d i s a t i o n b e i n g t a k e n from 

P e n r o s e (1968) . The c o m p l e t e method, d i r e c t i o n s and i n s t r u c t i o n s a r e 

g i v e n i n a p a p e r by D e n n i s (1977a) and t h e r e i s t h u s l i t t l e c o n s t r u c t i v e 

u s e i n g i v i n g f u l l d e t a i l s a g a i n . C o n s e q u e n t l y o n l y a b r i e f o u t l i n e o f 

t h e f e a t u r e s u s e d w i l l be g i v e n , and r e a d e r s s h o u l d c o n s u l t t h e more 

c o m p l e t e d o c u m e n t a t i o n . 

F i n g e r P a t t e r n Types 

The p a t t e r n s on t h e f i n g e r t i p s w e r e c a t e g o r i s e d i n t o e i g h t 

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

(a) T r u e A r c h e s : R e f e r e n c e to t r u e a r c h e s i n v o l v e s t h o s e 

p a t t e r n s d e v o i d o f a t r i r a d i a l p o i n t , t he r i d g e s r u n n i n g a c r o s s t h e d i g i t , 

r o u g h l y a t r i g h t a n g l e s to t h e d i g i t l o n g a x i s . 
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(b) T e n t e d A r c h e s : T h e s e encompass p a t t e r n s w h i c h e x h i b i t 
a s i n g l e t r i r a d i u s b u t w i t h t h e d i s t a l r a d i a n t e n d i n g b l i n d l y w i t h no 
t e n d e n c y to l o o p b ackward i n e i t h e r an u l n a r o r r a d i a l d i r e c t i o n . 

( c ) U l n a r L o o p s : U l n a r l o o p s have a s i n g l e t r i r a d i u s w i t h 

a number o f r i d g e s b e n d i n g round on t h e m s e l v e s to t e r m i n a t e a t t h e same 

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

to w a r d s t h e u l n a r s i d e o f t h e hand. 

(d) R a d i a l L o o p s : T h e s e c o r r e s p o n d e x a c t l y t o t h e f o r m e r 

p a t t e r n e x c e p t t h a t t h e t r i r a d i u s i s on t h e u l n a r s i d e o f t h e d i g i t and 

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

When two t r i r a d i i o c c u r t o g e t h e r on a d i g i t t h e n a number 

o f p o s s i b l e p a t t e r n s c a n r e s u l t , t h e p r e s e n t work r e c o c j n i s i n g f o u r 

i n d i v i d u a l t y p e s . 

(e) T r u e W h o r l s : I f t h e r i d g e s y s t e m forms c o n c e n t r i c r i n g s 

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

w h o r l i s s a i d t o e x i s t . C o u n t i n g t h e r i d g e s y s t e m on b o t h t h e r a d i a l and 

u l n a r s i d e s o f t h e p a t t e r n ( P e n r o s e 1968) g i v e s two v a l u e s . I f t h e 

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

w h o r l i s r e c o r d e d . 

( f ) U l n a r C.P. Loop: I n a manner e x a c t l y c o m p a r a b l e t o t h e 

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

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

d e f i n e d ( U l n a r C.P. L o o p ) . 

(g) R a d i a l C.P. Loop: S h o u l d t h e r a d i a l c o u n t be l e s s t h a n 

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

( R a d i a l C.P. L o o p ) . 

(h) Double Loop o r Twin Loop: When two t r i r a d i i e x i s t b u t t h e 

c o r e s o f t h e r i d g e s y s t e m s do n o t form a c i r c l e o r s p i r a l b u t r a t h e r two 

s e p a r a t e l o o p s , t h e i r c o u r s e s l y i n g s i d e by s i d e , t h e n t h e p a t t e r n i s 

c l a s s i f i e d a s a d o u b l e l o o p . 
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R a r e l y , p a t t e r n s are e n c o u n t e r e d t h a t have t h r e e t r i r a d i i . 

These u s u a l l y appear as a sm a l l w h o r l o r c e n t r e p o c k e t l o o p t o g e t h e r w i t h 

a l o o p , e i t h e r r a d i a l o r u l n a r , t h e i r presence b e i n g r e c o r d e d as an 

a c c i d e n t a l . These o c c u r r e d a t v e r y low f r e q u e n c i e s and i n a l l subsequent 

a n a l y s e s were r e c o r d e d as m i s s i n g d a t a , casewise d e l e t i o n b e i n g o p e r a t i v e . 

F i n g e r Ridge Counts 

I n d i v i d u a l r i d g e counts were t a k e n from a t r i r a d i u s t o t h e c o r e 

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

the c o u n t . B o t h r a d i a l and u l n a r c o u n t s were r e c o r d e d and c a l c u l a t i o n s 

l a t e r based on b o t h u n i l a t e r a l maximum and a b s o l u t e r i d g e c o u n t s . 

Summation o f t h e counts f o r each hand and f o r b o t h s i m u l t a n e o u s l y were 

made. 

F i n g e r T r i r a d i i 

The number o f t r i r a d i i on each d i g i t was r e c o r d e d s e p a r a t e l y . 

P a t t e r n s termed a c c i d e n t a l s were recoded as m i s s i n g , t h e range o f v a l u e s 

e n c o u n t e r e d t h u s b e i n g between 0 and 2 on each d i g i t . Summation o f t h e 

t r i r a d i i o v e r hands and f o r b o t h t o g e t h e r was made p r o d u c i n g f i n g e r 

i n t e n s i t y i n d i c e s . 

Palmar P a t t e r n s 

The p a t t e r n system on t h e palms was c l a s s i f i e d u s i n g t h e 

t o p o l o g i c a l system o f Penrose and Loesch (1970) . A l l w h o r l s were t h u s 

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

Palmar Ridge Counts 

The o n l y r i d g e c o u n t s made on t h e palms were the t r a d i t i o n a l 

ones: a-b, b-c and c-d. Each was r e c o r d e d s e p a r a t e l y b u t when one o f 

the t r i r a d i i was m i s s i n g , u s u a l l y t h e c t r i r a d i u s , the d i s t a n c e b-d was 
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i n d e p e n d e n t l y f o r m u l a t e d and used when t h e t o t a l palmar r i d g e c o u n t s 
were computed. 

Palmar T r i r a d i i 

The c l a s s i f i c a t i o n o f a x i a l t r i r a d i i used t h e 14% and 40% 

b r e a k p o i n t s g i v e n by Pe nrose (1968) and d e l i m i t t h e presence o f t , t " 

and t'' r e s p e c t i v e l y . When more t h a n one t y p e o c c u r r e d each was r e c o r d e d 

i n d e p e n d e n t l y as w e l l as m u l t i p l e o c c u r r e n c e s o f any s i n g l e t y p e . Border 

t r i r a d i i ( t b ) were r e c o r d e d w i t h space made a v a i l a b l e f o r h y p o t h e n a r 
u r u l n a r ( t ) and r a d i a l ( t ) t r i r a d i i , b u t w i t h no o b j e c t i v e method o f 

d e t e r m i n a t i o n a v a i l a b l e these l a t t e r two were r a r e l y r e c o r d e d as b e i n g 

p r e s e n t . 

T r i r a d i i i n t h e t h e n a r / l s t r e g i o n were n o t i d e n t i f i e d s e p a r a t e l y 

as e o r f b u t r e c o r d e d as a combined e / f v a r i a b l e . 

Accessory t r i r a d i i were n o t r e c o r d e d i n d e p e n d e n t l y f o r each 

i n t e r d i g i t a l area b u t were combined i n t o a s i n g l e v a l u e f o r each hand. 

The p a t t e r n i n t e n s i t y i n d e x was c a l c u l a t e d u s i n g a l l palmar 

t r i r a d i i on each hand and a t o t a l f o r each i n d i v i d u a l computed. 

ATP a n g l e s 

The q u a n t i t a t i v e measures o f a x i a l t r i r a d i i d i s p l a c e m e n t were 

r e c o r d e d by means o f t h e ATD a n g l e , t h i s b e i n g the a n g l e subtended by the 

a x i a l t r i r a d i i ( t , t ' o r t ' 1 ) w i t h the i n t e r d i g i t a l t r i r a d i i a and d. 

When more t h a n one a x i a l t r i r a d i u s i s p r e s e n t t h e n two measurements are made. 

The a n g l e formed by t h e most p r o x i m a l a x i a l t r i r a d i u s ( f r o m t h e w r i s t crease) 

was r e c o r d e d as the l e a s t ATD a n g l e w h i l e t h e most d i s t a l t r i r a d i u s gave 

the maximum ATD a n g l e . W i t h t h r e e a x i a l t r i r a d i i t h e m i d d l e a n g l e i s n o t 

r e c o r d e d and when a s i n g l e a x i a l t r i r a d i u s o c c u r s t h i s i s l i s t e d as e q u i v a l e n t 

t o a l e a s t ATD a n g l e . The presence o f a hypothenar r a d i a l a r c h meant t h a t 

no a n g l e c o u l d be measured, no a x i a l t r i r a d i u s b e i n g p r e s e n t . 
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Palmar M a i n l i n e s 

The m a i n l i n e t e r m i n a t i o n s were r e c o r d e d f o r t h e a, b, c and d 

s u b d i g i t a l t r i r a d i i u s i n g the m a r g i n a l v a l u e s g i v e n by Cummins and M i d l o 

(1943) and l a t e r Penrose (1968) . These methods s u f f e r i n t h e hypothenar 

r e g i o n f r o m an i n c r e a s e d p r o b a b i l i t y o f m i s c l a s s i f i c a t i o n o f 3 and 5' 

by h a v i n g r e g i o n 4 t a k e n as a m i d p o i n t o f a l i n e f r o m t h e most p r o x i m a l 

l i n e o f t h e s u b d i g i t a l crease on d i g i t 5 t o t h e most d i s t a l l i n e drawn 

a l o n g t h e w r i s t c r e a s e . As a consequence a r e g i o n 4 i s r e d e f i n e d around 

t h e m i d p o i n t o f t h e same l i n e , w hich i s e q u a l l y d i v i d e d around the. mid

p o i n t and i s i n t o t a l l« o f the t o t a l l e n g t h o f t h e l i n e ( l / 8 t h o f t h e 

t o t a l d i s t a n c e c n each s i d e o f the m i d p o i n t ) . T h i s new r e g i o n i s now 

r e g i o n 4. Region 3 i s from t h e a x i a l t r i r a d i i ( p o s i t i o n 2) t o t h e most 

p r o x i m a l edge o f t h i s new r e g i o n 4, w h i l e 5' i s from the most d i s t a l edge 

o f 4 t o t h e d i s t a l t r a n s v e r s e w r i s t c r e ase n o r m a l l y d e f i n e d . A l l o t h e r 

t e r m i n a t i o n p o i n t s f o l l o w those g i v e n by Penrose (1968) e x c e p t t h a t 13' 

and 13'' were combined i n t o a s i n g l e c l a s s 13. 

One major change f r o m p r e v i o u s methods concerned t h e f o r m u l a t i o n 

o f t h e m a i n l i n e s ( m a i n l y A and B) when a hypothenar p a t t e r n was p r e s e n t , 

more p a r t i c u l a r l y when a w h o r l o r c e n t r a l h y p o thenar l o o p o c c u r r e d . When 

th e m a i n l i n e s e n c o u n t e r e d such p a t t e r n s , u s u a l l y the l a t t e r , t h e y e i t h e r 

looped round i t t o r e t u r n t o t h e i r o r i g i n i n r e g i o n 9, 11 o r 13, o r 

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

w h o r l . For r e c o r d i n g t h e m a i n l i n e i n d e x i n such i n s t a n c e s as t h e l a t t e r , 

Dennis (1977a) suggested t h a t a l i n e f r o m t h e a p p r o p r i a t e t r i r a d i u s be 

drawn t h r o u g h t h e apex o f the c e n t r a l core o f t h e p a t t e r n and t h e p o s i t i o n 

a t w h i c h t h i s c u t s t h e u l n a r b o r d e r be t a k e n as the t e r m i n a t i o n . T h i s 

s t r a i g h t l i n e was t a k e n t o i n d i c a t e t h e g e n e r a l d i r e c t i o n o f t h e m a i n l i n e 

c o u r s e . 
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I n cases where a complete l o o p around the p a t t e r n was made 

t o p o s i t i o n 13 e t c , the a u t h o r f e e l s t h a t such a f o r m u l a t i o n d i s t o r t s 

t h e magnitude o f t h e i n d i c e s g e n e r a t e d as weLl as the g e n e r a l d i r e c t i o n 

o f t h e m a i n l i n e s across t h e hand. I t was deemed more a p p r o p r i a t e t o 

use t h e method o f d r a w i n g t h e s t r a i g h t l i n e t h r o u g h t h e c o r e i n such 

cases t o i n d i c a t e t h e g e n e r a l d i r e c t i o n o f t h e m a i n l i n e s . As a consequence 

no r e c o r d e d t e r m i n a t i o n s i n p o s i t i o n 11 o r 13 f o r m a i n l i n e s A o r B were 

made. 

Cummins' m a i n l i n e i n d e x f o r t h e A and D t e r m i n a t i o n p o i n t s was 

c a l c u l a t e d u s i n g t h e same s p e c i f i e d v a l u e s (Cummins and M i d l o 1943) on 

t h e s l i g h t l y changed t e r m i n a t i o n p o i n t s . 

Two p o i n t s are w o r t h y o f n o t e . F i r s t , Dennis o n l y s u ggests t h e 

use o f t h e drawn s t r a i g h t l i n e when c a l c u l a t i n g t h e m a i n l i n e i n d e x , and, 

s e c o n d l y , b o t h he and t h e a u t h o r used t h e m a i n l i n e s i n an e x p l o r a t o r y 

n a t u r e o n l y . Of a l l t h e v a r i a b l e s measured, t h e m a i n l i n e s s u f f e r most 

from s u b j e c t i v e d e c i s i o n s and a r e t h u s t h e weakest s e t o f v a r i a b l e s used 

i n terms o f p r e c i s e f o r m u l a t i o n . 

A complete l i s t o f a l l v a r i a b l e s r e c o r d e d , t o g e t h e r w i t h t h e 

a s s o c i a t e d a b b r e v i a t i o n s used t h r o u g h o u t t h i s t h e s i s , are g i v e n i n Table 7. 
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METHOD OF SAMPLING 

I n o r d e r t o c o l l e c t f i n g e r and palm p r i n t s from a sample o f 

t h e mid-Wales and S h r o p s h i r e p o p u l a t i o n s i t was d e c i d e d t o use s c h o o l s 

as t h e u n i t from which samples c o u l d be o b t a i n e d . Dennis (1977b) 

g i v e s t h e o r e t i c a l reasons why u s i n g s c h o o l s f i t s w i t h t h e t h e o r y l a i d 

down by geographers f o r sampling a p o p u l a t i o n and w i l l n o t be c o n s i d e r e d 

f u r t h e r . The p r a c t i c a l advantage o f u s i n g s c h o o l s i s t h a t t h e y r e p r e s e n t 

a " c a p t i v e " sample from t h e p o p u l a t i o n w i t h i n s p e c i f i e d age l i m i t s . I t 

i s a s t r a t i f i e d sample and o b v i o u s l y e x c l u d e s t h o s e f a m i l i e s w i t h c h i l d r e n 

e i t h e r t o o young o r t o o o l d t o a t t e n d s c h o o l o r t h o s e f a m i l i e s w i t h no 

c h i l d r e n a t a l l , b u t u n t i l s e l e c t i o n w i t h age has been shown t o a f f e c t 

t h e f r e q u e n c i e s o f d e r m a t o g l y p h i c v a r i a b l e s t h i s i s n o t t h o u g h t t o be 

a b i a s i n g f a c t o r . 

I n i t i a l l y approaches were made t o t h e D i r e c t o r s o f E d u c a t i o n 

o f S h r o p s h i r e and Powys f o r p e r m i s s i o n t o c o n t a c t headmasters w i t h a view 

t o s a m pling w i t h i n t h e i r s c h o o l s . P e r m i s s i o n was o b t a i n e d and s u b s e q u e n t l y 

a l e t t e r was s e n t t o every s c h o o l i n n o r t h Powys. I t i s necessary t o make 

c l e a r t h a t t h e r e g i o n o f Wales most h e a v i l y sampled was t h e c o u n t y w h i c h 

had been termed Montgomeryshire p r i o r t o r e o r g a n i s i n g and renaming 011 

1 s t A p r i l 1974, b u t f o r comparison one s c h o o l was i n c l u d e d i n what was 

R a d n o r s h i r e , t h i s b e i n g a t Rhayader. Not every s c h o o l r e p l i e d t o t h e 

i n i t i a l r e q u e s t , and t o t h o s e s c h o o l s f r o m w h i c h no r e p l y had been o b t a i n e d 

a second i d e n t i c a l l e t t e r was s e n t . I t was l a t e r d i s c o v e r e d t h a t many 

sc h o o l s i n c l u d e d i n t h i s second group had n o t r e c e i v e d t h e i n i t i a l r e q u e s t , 

b u t d i d t h e second. Thus a t t e m p t s were made t o c o n t a c t every s c h o o l i n 

n o r t h Powys r e g a r d l e s s o f s i z e or age range o f t h e p u p i l s , and o f the 64 

s c h o o l s i n i t i a l l y approached, 47 e v e n t u a l l y gave p e r m i s s i o n t o a l l o w 

samples t o be t a k e n among t h e i r p u p i l s . 
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I n S h r o p s h i r e t h e pr o c e d u r e was s l i g h t l y d i f f e r e n t due t o 

t h e r e b e i n g l e s s t i m e a v a i l a b l e f o r s a m p l i n g . Consequently t h e s c h o o l s 

approached were s e l e c t e d as b e i n g t h e l a r g e s t a v a i l a b l e and h a v i n g an 

adequate d i s t r i b u t i o n over t h e c o u n t y . A l i n e drawn from N o r t h t o South 

t h r o u g h Shrewsbury was t a k e n as an Eastward l i m i t o f t h e sample a r e a , no 

s c h o o l i n Shrewsbury b e i n g approached. I n t o t a l , 15 s c h o o l s i n Salop 

agreed t o p a r t i c i p a t e , g i v i n g a grand t o t a l o f 62 s c h o o l s i n a l l a v a i l a b l e 

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

The method o f o b t a i n i n g p e r m i s s i o n t o p r i n t t h e p u p i l s was 

i d e n t i c a l i n a l l s c h o o l s . When t h e r e q u e s t t o use a s c h o o l had been 

made t o a headmaster/headmistress, c o p i e s o f two forms were e n c l o s e d . 

These-took t h e form o f a l e t t e r t o t h e p u p i l s ' p a r e n t s e x p l a i n i n g t h e n a t u r e 

o f t h e r e s e a r c h t o p i c i n e a s i l y u n d e r s t o o d terms, p r o v i s i o n b e i n g made f o r 

t h e l o w e r p a r t o f t h e form t o be r e t u r n e d t o t h e s c h o o l w i t h an acceptance 

o r r e j e c t i o n o f t h e r e q u e s t . I n a d d i t i o n , a q u e s t i o n n a i r e was i n c l u d e d 

a s k i n g f o r demographic d a t a c o n c e r n i n g t h e f a m i l y . Examples o f b o t h t h e 

l e t t e r s and q u e s t i o n n a i r e s a r e g i v e n i n t h e appendix. When r e q u e s t e d , 

b i l i n g u a l forms i n E n g l i s h and Welsh were p r o v i d e d , t h e d e c i s i o n as t o 

whether t o do so b e i n g l e f t t o t h e head t e a c h e r o f each s c h o o l . I n some 

cases a s m a l l number o f b i l i n g u a l forms were r e q u e s t e d and s e l e c t i v e l y 

d i s t r i b u t e d by t h e head t e a c h e r . 

A f t e r o b t a i n i n g p e r m i s s i o n from each head t e a c h e r , t h e s c h o o l was 

v i s i t e d , b o t h t o t a k e t h e l e t t e r s and q u e s t i o n n a i r e s and t o have t h e 

o p p o r t u n i t y t o d i s c u s s f u r t h e r w i t h each head t e a c h e r t h e r e s e a r c h work 

and t h e method o f d i s t r i b u t i o n and c o l l e c t i o n o f forms from t h e p u p i l s . 

I n a d d i t i o n , t h e r e q u i r e m e n t s o f t h e s c h o o l a t p a r t i c u l a r t i m e s were 

c o n s i d e r e d . For example, e x a m i n a t i o n t i m e t a b l e s o r s p o r t s d a y a c t i v i t i e s . 

Each headmaster was asked t o p r e s e n t t h e c h i l d r e n w i t h i n t h e s c h o o l w i t h 

a copy o f t h e l e t t e r and q u e s t i o n n a i r e f o r t h e i r p a r e n t s . No account o f 
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f a m i l y r e l a t i o n s h i p s , i . e . b r o t h e r s o r s i s t e r s , was made. Subsequently 

t h e r e p l i e s were o b t a i n e d and h e l d by t h e s c h o o l s who, a f t e r a s u i t a b l e 

i n t e r v e n i n g p e r i o d c o n t a c t e d t h e w r i t e r a t t h e Department o f A n t h r o p o l o g y , 

U n i v e r s i t y o f Durham, g i v i n g t h e number o f p o s i t i v e r e p l i e s , t h i s b e i n g 

necessary i n o r d e r t o p l a n an e f f i c i e n t use o f t i m e d u r i n g t h e c o l l e c t i o n 

o f p r i n t s . Each headmaster was asked t o a r r a n g e t h e q u e s t i o n n a i r e i n 

c l a s s / f o r m / t u t o r i a l group depending on t h e f o r m a t o f t h e s c h o o l . T h i s 

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

was asked t o p r o v i d e a s u i t a b l e p l a c e where a c l a s s o f p u p i l s c o u l d w a i t 

w h i l e p r i n t s were t a k e n so t h a t t h e y d i d n o t i n t e r f e r e w i t h t h e remainder 

o f t h e s c h o o l and were e a s i l y a c c e s s i b l e f o r a c o n t i n u o u s p r o c e s s o f p r i n t 

t a k i n g . We a l s o asked f o r two p u p i l s t o be made a v a i l a b l e t o move around 

t h e s c h o o l f i n d i n g c l a s s e s , d i r e c t i n g them t o t h e a p p r o p r i a t e room, and 

g e n e r a l l y o r g a n i s i n g t h e p a r t i c i p a n t s . Every p u p i l f o r whom p e r m i s s i o n 

was o b t a i n e d had p r i n t s t a k e n , no account o f f a m i l y r e l a t i o n s h i p s b e i n g 

made. I t was f e l t t h a t t o ask f o r o n l y a s i n g l e member o f each sex per 

f a m i l y would have a d v e r s e l y a f f e c t e d t h e sam p l i n g , w h i l e t h e complete 

approach used gave a d d i t i o n a l d a t a o f s i b - s i b c o r r e l a t i o n s n o t p r e s e n t e d 

i n t h e p r e s e n t t h e s i s . Each c h i l d had t h e i r q u e s t i o n n a i r e r e t u r n e d t o 

them i n o r d e r t h a t a p a r t i c u l a r s e t o f p r i n t s c o u l d be matched w i t h t h e 

a p p r o p r i a t e f o r m . Only a common number was p l a c e d on t h e p r i n t s t a k e n 

and t h e a s s o c i a t e d q u e s t i o n n a i r e , t h u s s e c u r i n g c o n f i d e n t i a l i t y o f t h e 

p r i n t s . The p r i n t s and q u e s t i o n n a i r e were k e p t s e p a r a t e and n o t u n i t e d 

a g a i n u n t i l t h e y were back a t t h e U n i v e r s i t y o f Durham. C o n f i d e n t i a l i t y 

o f i n f o r m a t i o n and p r i n t s was impressed on t h e headmasters and p a r e n t s 

a t a l l t i m e s d u r i n g t h e r e s e a r c h . 

By t h e s e methods a t o t a l o f 3697 s e t s o f f i n g e r and palm p r i n t s 

f o r b o t h hands o f b o t h sexes were o b t a i n e d u s i n g t h e 'Kleen P r i n t ' method. 

A l l q u e s t i o n n a i r e s and e x p l a n a t o r y l e t t e r s were p r i n t e d by t h e Re p r o g r a p h i c s 

U n i t a t t h e U n i v e r s i t y o f Durham. 
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D u r i n g sampling c e r t a i n f a c t o r s tended t o reduce s l i g h t l y 

t h e number o f p r i n t s c o l l e c t e d ; t h e se i n c l u d e d : -

A f l u epidemic - a p p r o x i m a t e l y o n e - t h i r d o f some 

sc h o o l samples were l o s t . 

Q u e s t i o n n a i r e s n o t be i n g a r r a n g e d i n c l a s s u n i t s . 

: My c a r brok e down - o n l y 50 s e t s o f p r i n t s l o s t due 

t o a r e t u r n v i s i t t o t h e s c h o o l n o t b e i n g made. 

: R e t i m i n g o f a s p o r t s day. 

These c o l l e c t i o n s were made between January 1975 and June 1976 

and i t must be emphasised t h a t i n every s c h o o l t h e head t e a c h e r and s t a f f 

were e x t r e m e l y c o - o p e r a t i v e and h e l p f u l , sometimes a t t h e expense o f t h e i r 

own l e s s o n s . W i t h o u t such c o - o p e r a t i o n t h e sample c o l l e c t e d would have 

been reduced c o n s i d e r a b l y o r t a k e n much l o n g e r t o c o l l e c t . 

A complete l i s t o f s c h o o l s used, head masters and sample s i z e s 

i s g i v e n i n Tables 1&2. 
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INTRODUCTION TO PARTITIONING PARAMETERS 

The o v e r a l l p a t t e r n f r e q u e n c i e s were c a l c u l a t e d u s i n g a l l t h e 

d a t a f o r t h e males o r females c o l l e c t e d i n t h e sample a f t e r removal o f 

s i b s , and was t h u s based on 1548 males and 1614 fe m a l e s , no s e l e c t i o n o r 

p a r t i t i o n i n g b e i n g a p p l i e d t o t h e d a t a . Subsequently t h e d a t a were 

d i v i d e d i n t o s u b s e ts u s i n g s e v e r a l c r i t e r i a . F i r s t , t h e b i r t h p l a c e o f 

t h e p u p i l was used as a c r i t e r i o n f o r i n c l u s i o n i n t o f u r t h e r a n a l y s i s 

(CBPA). P a r t i c u l a r l y , any c h i l d b o r n o u t s i d e t h e b o r d e r r e g i o n d e l i m i t e d 

was e x c l u d e d . T h i s s e l e c t e d subsample o f t h e o r i g i n a l d a t a s e t c o u l d 

f i r s t be used t o e s t i m a t e t h e o v e r a l l p a t t e r n f r e q u e n c i e s i n t h e b o r d e r 

l a n d s . T h i s may o r may n o t d e v i a t e f r o m t h e i n i t i a l e s t i m a t e d e t a i l e d 

above, depending on t h e mean f r e q u e n c y o f p a t t e r n s i n t h e excluded o r 

m i g r a n t p o p u l a t i o n . There was no p r i o r reason t o expe c t t h a t t h e se 

e x c l u d e d cases s h o u l d have a f r e q u e n c y e i t h e r h i g h e r , t h e same, or lower 

t h a n t h e subsample due t o t h e g e n e r a l n o n - a v a i l a b i l i t y o f d a t a on dermato-

g l y p h i c t r a i t s f o r t h e r e m a i n i n g areas o f England and Wales n o t sampled 

i n t h e p r e s e n t work. 

An a l t e r n a t i v e parameter i s t o use t h e p a r e n t ' s b i r t h p l a c e t o 

s u b d i v i d e t h e d a t a . I f we l i m i t t h e p o s s i b i l i t i e s t o t h o s e p u p i l s w i t h 

b o t h p a r e n t s b o r n i n t h e b o r d e r l a n d r e g i o n , t h e n i n t h e s i m p l e s t l e v e l we 

can e x c l u d e t h o s e p u p i l s w i t h one o r b o t h p a r e n t s b o r n o u t s i d e t h e r e g i o n , 

t h i s o b v i o u s l y r e s u l t i n g i n a reduced sample size. I f we were t o compare 

Salop w i t h Powys, t h e parameter (PFA) would e x c l u d e those p u p i l s w i t h one 

p a r e n t b o r n i n each r e g i o n , o n l y those p u p i l s w i t h b o t h p a r e n t s b o r n i n 

e i t h e r Powys o r Salop b e i n g r e t a i n e d . T h i s i s t h e common p a r e n t a l b i r t h 

l o c a t i o n . 

The t h i r d method o f s e l e c t i o n i s based on t h e a n c e s t r y o f t h e 

p u p i l , t h e surname o f t h e members o f t h e f a m i l y now b e i n g used. I have 

p r e v i o u s l y d e t a i l e d t h a t t h e q u e s t i o n n a i r e asked f o r t h e maiden names o f 
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t h e t h r e e women p r e s e n t i n each f a m i l y u n i t , knowing t h e surname o f t h e 
p u p i l . A l i s t o f Welsh names has p r e v i o u s l y been o b t a i n e d and we can 
th u s access how many Welsh i n p u t s , as d e f i n e d by t h e surnames b e i n g 
E n g l i s h or Welsh, each p u p i l has. I f a p u p i l has f o u r g r a n d p a r e n t s w i t h 
Welsh surnames, t h e n h i s / h e r a n c e s t r a l i n p u t would be f o u r Welsh. The 
same would be t r u e f o r a p u p i l w i t h f o u r E n g l i s h g r a n d p a r e n t a l surnames, 
t h e amount o f Welsh i n p u t b e i n g z e r o . The range o f v a l u e s f o r t h i s 
p a r a m e t e r , termed "Degree o f Welshness" (DOW), i s fr o m f o u r (most Welsh) 
t o z e r o (most E n g l i s h ) . I f a g r a n d p a r e n t a l surname was n o t g i v e n , t h e n 
t h e maximum v a l u e f o r a p u p i l was reduced. However, t h i s was n o t 
c o n s i d e r e d i n p r o d u c i n g t h e ind e x due t o t h e r e d u c t i o n i n sample numbers 
t h a t would have r e s u l t e d . Consequently, t h e parameter i s a measure o f 
t h e known degree o f Welshness. I n g e n e r a l , o n l y one or a t maximum two 
surnames were n o t g i v e n , which tended t o reduce t h e e r r o r . Because o f 
t h e way t h i s index was developed, c l a s s e s w i t h D0W=4 and D0W=3 were 
amalgamated i n t o a s i n g l e c l a s s w h i c h i n d i c a t e d Welsh a n c e s t r y . 
S i m i l a r l y , c l a s s e s D0W=0 and D0W=1 were combined t o g i v e a s i n g l e c l a s s 
i n d i c a t i n g E n g l i s h a n c e s t r y . The r e m a i n i n g D0W=2 s e c t i o n was removed 
fr o m t h e a n a l y s i s when t h e parameter a n c e s t r y (DOW) was used, exc e p t f o r 
t h e s i n g l e m u l t i v a r i a t e a n a l y s i s p e r f o r m e d on a l l f i v e c l a s s e s (page 

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

d e r r a a t o g l y p h i c v a r i a b l e s t o be expressed w i t h t h e i r a s s o c i a t i o n i n Salop 

o r Powys, based on t h e p a r e n t ' s b i r t h p l a c e (PFA) o r t h e p u p i l ' s (CBPA), 

w i t h o u t r e f e r e n c e t o o t h e r c r i t e r i a o r , a l t e r n a t i v e l y , between E n g l i s h 

and Welsh based on a n c e s t r y (DOW). As has been p r e v i o u s l y i n d i c a t e d , 

t h e r e i s a s t r o n g degree o f a s s o c i a t i o n o f Welsh a n c e s t r y (as d e f i n e d above) 

and a b i r t h p l a c e i n Powys, s i m i l a r l y f o r b i r t h l o c a t i o n i n Salop and 

E n g l i s h a n c e s t r y . Because o f t h i s we would expect t h a t t h e presence o f 

a p a r t i c u l a r d e r m a t o g l y p h i c mean or p a t t e r n v a r i a b l e w h i c h showed an 



57 

a s s o c i a t i o n w i t h b i r t h l o c a t i o n would a l s o have a c o n s i s t e n t r e l a t i o n s h i p 

w i t h t h e a n c e s t r y (DOW) c l a s s e s . E x a m i n a t i o n o f t h e d a t a shows t h a t t h i s 

does sometimes occur and can be i n v e s t i g a t e d f u r t h e r by p r o d u c i n g s i m u l t a n 

eous breakdowns, " d u a l breakdowns", by a n c e s t r y (DOW) and e i t h e r t h e c h i l d ' s 

(CBPA) o r p a r e n t ' s (PFA) b i r t h p l a c e s . T h i s o b v i o u s l y r e s u l t s i n a 

r e d u c t i o n o f sample s i z e i n some c e l l s b u t i s u n a v o i d a b l e i f any d e t a i l e d 

i n v e s t i g a t i o n s a r e t o be made. T h i s l a s t s e r i e s o f d i v i s i o n s a l l o w s t h e 

f r e q u e n c y o f p a t t e r n elements or means t o be e s t i m a t e d f o r p u p i l s o f 

E n g l i s h o r Welsh a n c e s t r y s e p a r a t e l y w i t h i n Powys and Salop. We want 

c o n s i s t e n t a s s o c i a t i o n s o f t h e g r e a t e r or l e a s t v a l u e s , t h e p o s s i b l e 

c o m b i n a t i o n s b e i n g c o n s i d e r e d l a t e r (page 65). 

I n such d u a l breakdowns two f a c t o r s can a f f e c t t h e r e s u l t s . 

F i r s t , because o f t h e s m a l l e r numbers i n v o l v e d i n a l l c l a s s e s , random 

f a c t o r s may produce changes i n r e l a t i v e f r e q u e n c i e s t h a t obscure any 

u n d e r l y i n g r e l a t i o n s h i p s . Second, t h e f r e q u e n c i e s c a l c u l a t e d compare 

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

w i t h i n each c o u n t y . I f such v a r i a b i l i t y were o f t h e same o r d e r as 

d i f f e r e n c e s produced by u s i n g a n c e s t r y a l o n e , t h e n t h e unequal d i s t r i b u t i o n 

o f t h e sample c o u l d obscure any funda m e n t a l a s s o c i a t i o n o f d e r m a t o g l y p h i c 

v a r i a b i l i t y a s s o c i a t e d w i t h a n c e s t r y . 

I t s h o u l d be noted t h a t many o f t h e f r e q u e n c i e s found w i t h i n 

d u a l breakdowns do n o t produce s i g n i f i c a n t a s s o c i a t i o n s i n a s t a t i s t i c a l 
2 

sense when measured by x and i t i s t h e n t h e t r e n d w h i c h i s b e i n g 

c o n s i d e r e d r a t h e r t h a n t h e magnitude o f t h e v a r i a t i o n . A l t e r n a t i v e l y , 
2 

a s i g n i f i c a n t x J ^ J does n o t n e c e s s a r i l y mean t h a t t h e d i s t r i b u t i o n o f 

d e r m a t o g l y p h i c elements makes sense i n terms o f a n c e s t r y or b i r t h l o c a t i o n s . 
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Comparison o f A n c e s t r y (DCW), b i r t h p l a c e (CBPA), PFA) and Grandparents' 

b i r t h p l a c e 

I n b r e a k i n g down t h e d a t a we have n o t e d t h e n e c e s s i t y t o d e f i n e 

w h i c h c r i t e r i a w i l l be used i n o r d e r t o d e c i d e what c o n s t i t u t e s a Welshman 

o r Englishman, t h i s o b v i o u s l y b e i n g necessary i f we want t o i d e n t i f y a 

Welsh o r E n g l i s h gene p o o l . 

I n u s i n g t h e b i r t h p l a c e o f t h e p u p i l i t i s appa r e n t t h a t because 

o f m i g r a t i o n o f f a m i l i e s , e s p e c i a l l y f r o m t h e M i d l a n d s , N o r t h west o r 

London, a p u p i l may have been bor n i n t h e m i d - b o r d e r l a n d b u t h i s f a m i l y 

i n f a c t comes f r o m a n o t h e r l o c a l i t y and s h o u l d be removed f r o m t h e sample 

and n o t t h o u g h t o f as p a r t o f t h e " l o c a l " p o p u l a t i o n . S i m i l a r l y , p u p i l s 

may have been b o r n o u t s i d e t h e b o r d e r l a n d b u t have a f a m i l y background 

from i t . For t h i s reason t h e use o f t h e common p a r e n t a l b i r t h p l a c e 

c o n s t i t u t e s a r e f i n e m e n t beyond t h a t o f u s i n g t h e c h i l d ' s b i r t h l o c a t i o n 

as a p a r t i t i o n i n g parameter. 

Because o f t h e i n f o r m a t i o n asked f o r on t h e q u e s t i o n n a i r e 

we can go a st a g e f u r t h e r and c o n s i d e r t h e b i r t h p l a c e s o f t h e g r a n d p a r e n t s 

o f each p u p i l . I n a s i m i l a r manner t o t h e p a r e n t s we can remove e v e r y 

case h a v i n g e i t h e r one o r more g r a n d p a r e n t s b o r n o u t s i d e t h e b o r d e r l a n d s 

or f o r whom d a t a were n o t g i v e n . F i v e c l a s s e s c o u l d t h e n be d i s t i n g u i s h e d 

depending on t h e r e l a t i v e number o f g r a n d p a r e n t s b o r n i n Salop o r Powys, 

t h e s e b e i n g made up as f o l l o w s : -

C l a s s (1) No g r a n d p a r e n t ( s ) b o r n i n Powys - 4 b o r n i n West Salop 

Class (2) 1 ,, ,, ,, - 3 , , ,, ,, 

Class (3) 2 ,, ,, — 2 , , 

Clas s ( 4 ) 3 ,, ,, , , - 1 , , ,, ,, 

Class (5) 4 ,, ,, ,, None b o r n i n West Salop 
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I t i s o f co u r s e a p p a r e n t t h a t "pure" E n g l i s h o r , more p a r t i c u l a r l y , t h e 

west Salop p o p u l a t i o n would be r e p r e s e n t e d by c l a s s (1) w h i l e "pure" 

Welsh o r Powys, a r e t h o s e i n c l a s s ( 5 ) , a t l e a s t when g r a n d p a r e n t a l 

b i r t h l o c a t i o n i s t h e o n l y c r i t e r i o n used. 

The d i v i s i o n i n t o t h r e e c l a s s e s on t h e b a s i s o f t h e p a r e n t ' s 

b i r t h p l a c e (page 55 ) a l l o w s s i m i l a r names t o be g i v e n t o t h e extreme 

c l a s s e s , i . e . b o t h p a r e n t s b o r n i n west Salop r e p r e s e n t "pure" E n g l i s h 

w h i l e b o t h b o r n i n Powys r e p r e s e n t "pure" Welsh. The groups w h i c h show 

ad m i x t u r e s o f b i r t h l o c a t i o n s a r e i n t e r m e d i a t e between t h e extremes and 

i t would be hoped show i n t e r m e d i a t e p o s i t i o n s i n terms o f d e r m a t o g l y p h i c 

p a t t e r n f r e q u e n c i e s o r means. However, g e n e t i c f a c t o r s a r i s i n g from 

h e t e r o s i s must n o t be f o r g o t t e n . 

These p a r t i t i o n i n g p r o c e d u r e s were p e r f o r m e d on each sex 

s e p a r a t e l y , i t b e i n g f e l t t h a t amalgamation was n o t r e a l l y j u s t i f i e d even 

when no sex d i f f e r e n c e was found f o r any p a r t i c u l a r d e r m a t o g l y p h i c v a r i a b l e . 

The advantage o f u s i n g t h e b i r t h p l a c e o f g r a n d p a r e n t s t o g i v e 

r e p r e s e n t a t i v e s o f t h e " n a t i v e " p o p u l a t i o n f o r a r e g i o n has t o be b a l a n c e d 

a g a i n s t t h e reduced sample s i z e w h i c h n a t u r a l l y f o l l o w s such s e l e c t i o n . 

I n t h e i n i t i a l breakdown u s i n g t h e c h i l d ' s b i r t h p l a c e (CBPA) t h e l o s s i n 

sample s i z e was due m a i n l y t o removing t h o s e p u p i l s who were b o r n o u t s i d e 

t h e r e g i o n under i n v e s t i g a t i o n . 

Table J 2 

T o t a l No. No. born i n Powys No. b o r n i n Salop No. born o u t s i d e % 
b o r d e r 

Female 1614 706 445 453 28.06 

Male 1548 733 403 412 26.01 

Very few cases w i t h i n t h e sample f a i l e d t o g i v e d a t a f o r t h e above t a b l e , 

t h o s e t h a t d i d b e i n g i n t h e l a s t column. I n f e m a l e s , 28.06% were n o t 

i n c l u d e d i n t h e a n a l y s i s when b i r t h p l a c e was used, w i t h 26.01% i n males. 
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Moving t o t h e c l a s s e s formed by c o n s i d e r i n g t h e p a r e n t s ' 

b i r t h p l a c e s n o t u n n a t u r a l l y caused a r e d u c t i o n i n sample s i z e due t o 

t h r e e p o s s i b l e causes. E i t h e r one p a r e n t was b o r n o u t s i d e t h e 

b o r d e r o r one was b o r n i n Powys and t h e o t h e r i n Salop, o r data were 

n o t p r o v i d e d . 
One p a r e n t b o r n Born elsewhere 

Tab le T3 , . , Both p a r e n t s i n Powys/one Both p a r e n t s i n U.K. 
T o t a l No. b o r n i n Powys b o r n i n Salop b o r n i n Salop o r m i s s i n g 

Females 1614 437 98 165 914 

Males 1548 424 105 136 883 

The above l i s t shows t h a t 56.62% o f females and 57.04% o f males are l o s t 

f r om the a n a l y s i s when the common p a r e n t s 1 b i r t h p l a c e i s used as a p a r t 

i t i o n i n g c r i t e r i o n , more t h a n t w i c e t h e number l o s t f r o m t h e p r e v i o u s 

c r i t e r i o n (CBPA). 

Tak i n g t h i s a s t a g e f u r t h e r we can i n v e s t i g a t e t h e number o f 

cases w i t h i n each c l a s s g e n e r a t e d when the g r a n d p a r e n t s ' b i r t h l o c a t i o n s 

a re used as a d i v i d i n g parameter. Because we a g a i n have an i n c r e a s e d 

number o f people i n c l u d e d i n the parameter, t h e r e i s an i n c r e a s e d chance 

t h a t one o r more o f t h e g r a n d p a r e n t s w i l l be b o r n o u t s i d e t h e r e g i o n , o r 

n o t have t h e d a t a a v a i l a b l e f o r them, i n e i t h e r case t h i s e x c l u d i n g t h e 

a s s o c i a t e d p u p i l from f u r t h e r c o n s i d e r a t i o n . We need t o know t h e b i r t h 

p l a c e o f a l l f o u r g r a n d p a r e n t s i n v o l v e d i n o r d e r t o a s s i g n a p u p i l t o a 

p a r t i c u l a r c l a s s , t h i s , f o r t h e reasons g i v e n above, r e d u c i n g the numbers 

r e m a i n i n g i n the a n a l y s i s . 

Tabic T4 

T o t a l Class Class Class Class C l a s s No . % 
No. (1) (2) (3) (4) (5) L o s t L o s t 

Female 1614 32 14 37 27 198 1306 80.91 

Male 1548 29 15 35 29 200 1240 80 .10 
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The number l o s t a g a i n i n c r e a s e s b o t h from when the p a r e n t ' s and c h i l d ' s 
b i r t h p l a c e was used as a p a r t i t i o n i n g c r i t e r i o n . While the b e s t c r i t e r i o n 
f o r d i v i s i o n would be the l a s t one examined, i t i s a p p a r e n t t h a t t h e major 
d i s a d v a n t a g e i s t h e d r a s t i c r e d u c t i o n i n cases which o c c u r s on t h e above; 
too low t o g i v e r e l i a b l e e s t i m a t e s , e s p e c i a l l y when v a r i a b l e s w i t h s e v e r a l 
a l t e r n a t i v e s t a t e s are c o n s i d e r e d , as f o r f i n g e r p a t t e r n s o r m a i n l i n e t e r m 
i n a t i o n s .Using t h e f i n a l c l a s s on i t s own would be p o s s i b l e when l o o k i n g 
f o r g e o g r a p h i c a l v a r i a b i l i t y by c o m b i n i n g c l a s s e s (1) and (2) i n t o a s i n g l e 
group and a l s o c l a s s e s (4) and (5) t o i n c r e a s e c l a s s f r e q u e n c i e s . Even 
d o i n g t h i s would g i v e c l a s s numbers c o n s i d e r e d t o be too s m a l l f o r s t a t 
i s t i c a l a n a l y s i s i n t h e f o r m e r group and t h e process and parameter was 
thus r e j e c t e d i n f u r t h e r a n a l y s i s . 

Having d e c i d e d n o t t o use g r a n d p a r e n t s , e x c e p t p o s s i b l y f o r 

b r i e f comparisons, we move back t o a parameter based on t h e p a r e n t s ' 

b i r t h p l a c e s even though we have a r e d u c t i o n o f n e a r l y 60% i n sample s i z e 

and t o u s i n g t h e c h i l d ' s b i r t h p l a c e w i t h l a r g e r samples and a r e d u c t i o n 

o f 30% o f t h e t o t a l sample. That t h i s movement "backwards" w i l l n o t 

produce a l a c k o f s e n s i t i v i t y i n p a r t i t i o n i n g , and t h a t t h e use o f t h e 

p u p i l ' s b i r t h p l a c e i s r e a s o n a b l e , i s seen i f t h e c r o s s t a b u l a t i o n s between 

th e c l a s s e s f o r each b i r t h c r i t e r i o n a r e produced. I n a l l cases t h e 
2 

comparisons g i v e h i g h l y s i g n i f i c a n t a s s o c i a t i o n s based on x , w i t h 

p r o b a b i l i t i e s o f < 0.001 i n b o t h males and f e m a l e s . T h i s suggests t h a t 

a l t h o u g h we cannot use a p a r t i t i o n i n g c r i t e r i o n based on t h e g r a n d p a r e n t s ' 

b i r t h p l a c e s , we can have every c o n f i d e n c e t h a t t h e r e s u l t s o b t a i n e d a r e 

h i g h l y comparable f o r t h e s e based on t h e p a r e n t s ' b i r t h p l a c e s and a l s o 

p o s s i b l y t h e c h i l d ' s (see page 236 f o r d i s c u s s i o n o f what t h e c h i l d ' s 

and p a r e n t s ' b i r t h l o c a t i o n c r i t e r i a may be r e f l e c t i n g ) . 

E x a m i n a t i o n o f the f r e q u e n c i e s o f a s s o c i a t i o n between t h e p a r e n t ' 

b i r t h p l a c e (PFA) and t h e p u p i l ' s (CBPA) shows t h a t o f t h e p u p i l s b o r n i n 

Powys, 86% had b o t h p a r e n t s a l s o b o r n i n Powys, w h i l e o f p u p i l s b o r n i n 
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Salop, 65.4% had b o t h p a r e n t s a l s o b o r n i n Salop. For those f a m i l i e s 
w i t h one p a r e n t b o r n i n each l o c a t i o n t h e c h i l d has an e q u a l chance o f 
b e i n g b o r n i n e i t h e r Powys o r Salop. These f r e q u e n c i e s o f course o n l y 
a p p l y t o f a m i l i e s w i t h t h e b i r t h l o c a t i o n o f b o t h p a r e n t s known t o l i e 
w i t h i n the m i d - b o r d e r l a n d , b u t t h i s sample o n l y c o n s t i t u t e s 4 1 % o f t h e 
t o t a l w i t h i n each sex, t h e r e m a i n i n g 59% h a v i n g e i t h e r one o r more p a r e n t s 
b o r n o u t s i d e t h e r e g i o n o r f o r whom p a r e n t a l d a t a are m i s s i n g . 

I f t h e s e comparisons were a p p l i e d t o t h e g r a n d p a r e n t a l p o p u l a t i o n 

t h e n we f i n d a reduced sample s i z e down t o l e s s t h a n 75% o f t h e t o t a l , i f 

we r e q u i r e t o know t h e e x a c t l o c a t i o n o f b i r t h o f each, and b e i n g w i t h i n 

t h e m i d - b o r d e r l a n d s . W i t h i n t h e a v a i l a b l e 25% o f cases, 80% o f p u p i l s 

b o r n i n Powys a l s o have a l l f o u r g r a n d p a r e n t s b o r n t h e r e , w h i l e o v e r 90% 

have a t l e a s t t h r e e b o r n i n Powys. I f t h e c h i l d was b o r n i n Salop t h e r e 

i s however a f a r g r e a t e r chance t h a t h i s g r a n d p a r e n t s w i l l have a Welsh 

c o n t r i b u t o r , o n l y 40% h a v i n g a l l f o u r b o r n i n Salop and l e s s t h a n 55% w i t h 

a minimum o f t h r e e b o r n t h e r e . These r e s u l t s , however, must be a f f e c t e d 

by t h e l a r g e r area o f Powys compared w i t h w e s t e r n Salop i n whi c h t h e Welsh 

b i r t h l o c a t i o n s were s i t u a t e d , b u t must u n d o u b t e d l y r e f l e c t t h e movement o f 

p o p u l a t i o n from Powys i n t o Salop r a t h e r t h a n i n t h e r e v e r s e d i r e c t i o n . 

Degree o f A n c e s t r y (DOW) C l a s s Numbers 

The parameter Degree o f Welshness (DOW), has been p r e v i o u s l y 

d e f i n e d and has e x t e n s i v e use i n t h i s t h e s i s as one o f t h e p a r t i t i o n i n g 

c r i t e r i a under i n v e s t i g a t i o n . The number o f p u p i l s i n each o f t h e o r i g i n a l 

f i v e c a t e g o r i e s i s g i v e n o v e r l e a f : -
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Table TS 

T o t a l No. DOW(O) DOW(l) DOW(2) DOW(3) DOW(4) 

Female 1614 256 350 363 357 288 

Male 1548 261 311 377 349 250 
' i J ' 1 J 

Female 1614 606 363 645 

Male 1548 572 377 599 

I t i s e v i d e n t t h a t t h e g r e a t e s t c l a s s number i s i n DOW(2). 

T h i s i s n o t s u r p r i s i n g when t h e method o f p r o d u c i n g t he i n d e x i s remembered, 

t h e r e b e i n g more ways t o combine f o u r g r a n d p a r e n t a l surnames t o have two 

Welsh and two E n g l i s h t h a n f o r any o f t h e o t h e r c l a s s e s . T h i s i s t r u e 

o n l y when t h e f r e q u e n c y o f E n g l i s h and Welsh surnames i s e q u a l . Should 

one be i n excess, we would e x p e c t a s h i f t i n t h e f r e q u e n c i e s i n the DOW 

c a t e g o r y which corresponded t o t h e g r e a t e r surname presence. We have 

a s l i g h t excess o f cases w i t h Welsh surnames (page 55 ) i n t h e sample, 

t h i s b e i n g r e f l e c t e d i n t h e s l i g h t l y g r e a t e r number o f cases i n c l a s s e s 

DOW(3) and (4) r a t h e r t h a n DOW(O) and ( 1 ) . 

I f t h e parameter i s br o k e n down by sex th e n t h e r e i s no 

d i f f e r e n c e between t h e two, t h i s b e i n g as e x p e c t e d , t h e surname o f t h e 

c h i l d b e i n g u n a f f e c t e d by i t s sex. 

Degree o f Welshness (DOW) - C h i l d ' s B i r t h p l a c e (CBPA) - Parent's B i r t h p l a c e 
(PFA) 

Because a n c e s t r y i s d e f i n e d by t h e surnames o f t h e f a m i l y members 

and t h e names themselves a r e deemed t o be c h a r a c t e r i s t i c o f Wales o r England 

i t i s t o be expected t h a t a h i g h degree o f a s s o c i a t i o n between t h e a n c e s t r y 

o f t h e c h i l d and h i s b i r t h l o c a t i o n e x i s t s . Breakdown w i t h i n b o t h t h e 

males and females g i v e s a h i g h l y s i g n i f i c a n t a s s o c i a t i o n between a n c e s t r y 

and b i r t h p l a c e , t h e s t r e n g t h o f t h e r e l a t i o n s h i p b e i n g s i m i l a r i n b o t h 

sexes. 
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f 

.'JOW/CRPA /. ' / ! i (1) 

Males 127.98/827 

Females 109.73/878 

DOW/PFA x / I . ' 

67.72/417 

55.59/463 

p = <0.001 i n a l l 
cases 

I t was shown t h a t i n 69.8% o f females and 72.2% o f males, knowing t h e i r 

b i r t h l o c a t i o n , w o u ld a l l o w one a b s o l u t e l y t o p r e d i c t a n c e s t r y when t h e 

c h i l d ' s b i r t h p l a c e i s used. The d i f f e r e n t numbers a r e shown i n Table 

The d i f f e r e n c e between concomitance f o r E n g l i s h and Welsh r e f l e c t s t h e 

imbalance o f s a m p l i n g between the two r e g i o n s , a l t h o u g h a s l i g h t excess 

o f Welsh i n Salop cannot be accounted f o r by such an e x p l a n a t i o n . T h i s 

d i f f e r e n c e , amounting t o 13.8% i n females and 12.8% i n males may w e l l 

r e s u l t from t h e g e n e r a l m i g r a t i o n from Powys i n t o Salop r a t h e r t h a n t h e 

r e v e r s e , t h i s b e i n g borne o u t by t h e excess o f Welsh i n Salop compared 

w i t h E n g l i s h i n Powys. Of t h e t o t a l number o f p u p i l s b o r n i n Salop, 

38.9% are Welsh by a n c e s t r y , w h i l e f o r the sample b o r n i n Powys o n l y 25.1% 

a r e E n g l i s h . These f i g u r e s are f o r f e m a l e s , b u t males are s i m i l a r . I n 

a d d i t i o n , i t i s r e c a l l e d t h a t t h e f r e q u e n c y o f Welsh and E n g l i s h names i s 

r o u g h l y e q u a l i n t h e sample. 

Comparing a n c e s t r y w i t h t h e p a r e n t ' s b i r t h p l a c e (PFA) showed 

t h a t when b o t h p a r e n t s are b o r n i n e i t h e r Powys o r S a l o p , t h e n 79.2% o f 

females and 79.6% o f males can have t h e i r a n c e s t r y e x a c t l y p r e d i c t e d . 

These v a l u e s a r e , as e x p e c t e d , h i g h e r t h a n those based on t h e c h i l d ' s 

b i r t h p l a c e a l o n e . 

What i s s u r p r i s i n g i s g i v e n t h a t b o t h p a r e n t s a r e born i n Salop 

t h e chance t h a t t h e i r a n c e s t r y i s Welsh o r E n g l i s h i s a b o u t e q u a l ; i n males 

E n g l i s h a n c e s t r y i s s l i g h t l y f a v o u r e d , w h i l e i n females i t i s Welsh a n c e s t r y . 

I n view o f t h e method by w h i c h a n c e s t r y i s d e f i n e d , t h e s e r e s u l t s are s t r a n g e 

and can o n l y r e f l e c t m i g r a t i o n i n t o Salop from Powys. The c o r r e s p o n d i n g 

s u b s e t o f Powys b o r n p a r e n t s shows no such imbalance, Welsh a n c e s t r y p r e 

d o m i n a t i n g i n b o t h sexes. 
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Even though these t a b l e s r e v e a l h i g h l y s i g n i f i c a n t a s s o c i a t i o n s 
between t h e t h r e e p a r a m e t e r s , s u f f i c i e n t non-concomitance e x i s t s t o 
w a r r a n t s e p a r a t e p a r t i t i o n i n g by each, when p o s s i b l e . The i n f o r m a t i o n i n 
terms o f p a t t e r n f r e q u e n c i e s c a r r i e d on t h e minor d i a g o n a l o f the t a b l e s 
may be d i s t o r t i n g the r e l a t i o n s h i p s s u f f i c i e n t l y t o g i v e c o n f l i c t i n g 
r e s u l t s between d i v i s i o n s , c o n s i s t e n c y between t h e p a r t i t i o n i n g c r i t e r i a 
b e i n g r e a l l y under i n v e s t i g a t i o n . 
P a r t i t i o n i n g C r i t e r i a - F u r t h e r C o n s i d e r a t i o n s 

The c r i t e r i a a v a i l a b l e f o r use as p a r t i t i o n i n g elements have 

been w e l l d e s c r i b e d and c o n s t i t u t e t h r e e b a s i c approaches, a n c e s t r y (DOW), 

c h i l d ' s b i r t h p l a c e (CBPA) o r common p a r e n t ' s b i r t h p l a c e (PFA). Using 

g r a n d p a r e n t s has been c o n s i d e r e d and r e j e c t e d (page 60 ) . Using a n c e s t r y 

gave two c l a s s e s termed " E n g l i s h " o r "Welsh", w h i l e b i r t h l o c a t i o n , CBPA 

o r PFA, gave subsets o f Powys o r Salop. A r e f i n e m e n t i n t h e use o f 

a n c e s t r y i n i t i a l l y i n v o l v e d removing p u p i l s n o t b o r n i n Salop o r Powys 

and t h e n p a r t i t i o n by a n c e s t r y . T h i s c o n s t i t u t e d the " s e l e c t e d " pop

u l a t i o n , t h e c r i t e r i a f o r e n t r y b e i n g e i t h e r t h e c h i l d ' s o r p a r e n t ' s 

b i r t h p l a c e . T h i s process would, o f c o u r s e , remove m a i n l y t h e E n g l i s h 

p e o p l e , based on DOW, who had b i r t h l o c a t i o n s o u t s i d e t h e b o r d e r l a n d 

and c o n s t i t u t e s t h e removal o f " m i g r a n t s " and m a i n t a i n s a " l o c a l " 

p o p u l a t i o n . 

For much o f t h e u n i v a r i a t e a n a l y s i s t h e breakdown o f t h e raw 

d a t a i s made i n terms o f t h e f i v e c r i t e r i a noted p r e v i o u s l y , t h e two 

processes o f s e l e c t i n g f o r a l o c a l p o p u l a t i o n g i v i n g t h e a d d i t i o n a l two. 

There i s o b v i o u s l y a degree o f c o r r e l a t i o n between t h e v a r i o u s parameters 

and i t i s a f u n c t i o n o f t h e p r e s e n t s t u d y t o i n v e s t i g a t e t h e se c r i t e r i a 

and t h e i r i n t e r a c t i o n s to see i f sny s i n g l e one, o r c o m b i n a t i o n , can 

d i v i d e t h e d a t a i n t o s u b s e ts t h a t r e f l e c t g e o g r a p h i c a l and a n c e s t r a l 

f r a c t i o n s , and t h a t have, i f p o s s i b l e , d i f f e r e n c e s t h a t a t t a i n s t a t i s t i c a l 
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s i g n i f i c a n c e . I t i s a p p a r e n t i n much o f t h e f o l l o w i n g a n a l y s i s t h a t 
d i f f e r e n c e s between subsets r a r e l y a t t a i n a magnitude t h a t i s s t a t i s t i c a l l y 
s i g n i f i c a n t . While l a r g e d i f f e r e n c e s are d e s i r a b l e , a f a c e t which s h o u l d 
n o t be o v e r l o o k e d i s t h e t r e n d o b served as r e g a r d s which s u b s e t c o n t a i n s 
t h e g r e a t e s t f r e q u e n c y o f a p a r t i c u l a r p a t t e r n o r v a r i a b l e mean. I n 
d i v i d i n g t h e d a t a we a r e l o o k i n g f o r c o n s i s t e n c y between t h e parameters i n 
the frequency o f p a t t e r n o c c u r r e n c e . C o n s i s t e n c y o c c u r s when two d i v i d i n g 
c r i t e r i a a re c o n s t a n t i n which s u b s e t e x h i b i t s the g r e a t e r f r e q u e n c y o f a 
p a t t e r n . We have two b a s i c c r i t e r i a o f "Welshness" o r " E n g l i s h n e s s " , 
t h a t o f b i r t h p l a c e i n e i t h e r Powys o r Salop, and a n c e s t r y where a p u p i l 
i s e i t h e r E n g l i s h o r Welsh. To be c o n s i s t e n t i n an a s s o c i a t i o n , t h e 
g r e a t e r f r e q u e n c y o f o c c u r r e n c e o f t h e p a t t e r n must be i n b o t h t h e Welsh 
and i n Powys o r i n t h e E n g l i s h and i n Salop. Any two p a r t i t i o n s w i l l be 
c a l l e d c o n s i s t e n t i f these r e q u i r e m e n t s a r e met. The use o f e i t h e r t h e 
c h i l d ' s o r p a r e n t ' s b i r t h p l a c e s t o d e f i n e s u b s e ts o f Powys and S alop i s 
a l l o w e d . Should one breakdown e x h i b i t t h e g r e a t e r f r e q u e n c y o f a p a t t e r n 
i n (say) Powys, and a n o t h e r p a r t i t i o n have t h e g r e a t e r v a l u e i n t h e E n g l i s h , 
t h e r e l a t i o n s h i p i s s a i d t o be r e v e r s e d . The a c t u a l f r e q u e n c i e s shown i n 
t h e v a r i o u s s u b s e ts may n o t be r e p o r t e d , e s p e c i a l l y where t h e r e a r e many 
a l t e r n a t i v e p a t t e r n t y p e s , as i n f i n g e r p a t t e r n s . I t i s t h e d i r e c t i o n o f 
t h e g r e a t e r f r e q u e n c y which i s b e i n g l o o k e d f o r , t o g e t h e r w i t h any s t a t 
i s t i c a l t e s t s p e r f o r m e d on t h e d a t a . The above r e l a t e s t o d i v i s i o n , 
u s i n g the c r i t e r i a one a t a t i m e , b u t when two o r more a r e used i n combin
a t i o n , t h i s c o n s t i t u t e s a d u a l breakdown and u s u a l l y concerns a n c e s t r y (DOW) 
and one o f t h e two b i r t h l o c a t i o n p arameters CBPA o r PFA. These combin
a t i o n s w i l l be c o n s i d e r e d i n t h e f o l l o w i n g s e c t i o n o f t h i s i n t r o d u c t i o n . 

The v a r i o u s parameters used f o r b r e a k i n g down th e d a t a a r e a l l 

t o some e x t e n t r e l a t e d , as I have a l r e a d y shown, b u t t h e amount o f non-

concomitance shown v a r i e s a c c o r d i n g t o t h e p a i r o f c r i t e r i a b e i n g compared. 
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C o n s i d e r a t i o n o f t h e c h i l d ' s b i r t h p l a c e w i t h t h e p a r e n t ' s showed t h a t 

65.4% o f those p u p i l s b o r n i n Salop had b o t h p a r e n t s b o r n t h e r e a l s o , 

s i m i l a r l y f o r Powys t h e f i g u r e was 86.0%. A comparison o f su b s e t s 

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

number o f cases i n common, b u t i t may be t h a t i t i s t h e 35% o f cases 

which have dichotomous elements t h a t may be o b s c u r i n g o r p r o d u c i n g t h e 

d i f f e r e n t i a t i o n f o u n d between t h e s u b s e t s . P a t t e r n s w h i c h have l a r g e 

e n v i r o n m e n t a l v a r i a n c e components may be r e l a t e d o n l y t o the c h i l d ' s 

b i r t h p l a c e and n o t t o any f a c e t o f t h e p a r e n t s (page 236 ) . C o r r e s p o n d i n g 

arguments can be examined c o n c e r n i n g i n t e r r e l a t i o n s h i p s o f t h e s e l e c t e d 

samples and t h e d i v i s i o n based on a n c e s t r y . These parameters a l l show 

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

u s i n g them a l l e i t h e r s i n g l y o r i n c o n j u n c t i o n i n a d u a l p a r t i t i o n . 

D i f f e r e n c e s between t h e v a r i o u s subsets do e x i s t , w i t h i n c o n s i s t e n c y 

b e i n g f o u n d . However, t h e degree t o whic h i n c o n s i s t e n c y can r e s u l t by 

chance a l o n e , t h e r e s t i l l b e i n g a r e a l a s s o c i a t i o n between " E n g l i s h n e s s " 

o r "Welshness" and a r a i s e d p a t t e r n f r e q u e n c y , cannot be s t a t i s t i c a l l y 

f o r m u l a t e d . Every p a t t e r n v a r i a b l e w i l l be c o n s i d e r e d i n t u r n , and 

comments and s p e c u l a t i o n s made a t t h e a p p r o p r i a t e p l a c e i n t h e a n a l y s i s . 

Dual P a r t i t i o n i n g Combinations 

When t h e p a t t e r n t y p e s on t h e palms a r e i n v e s t i g a t e d , o r t h e 

r i d g e c o u n t s on f i n g e r s o r palms, t h e d u a l breakdown i n v o l v e s e i t h e r t h e 

c h i l d ' s o r p a r e n t ' s b i r t h p l a c e t o g e t h e r w i t h a n c e s t r y . Thus i t i s p o s s i b l e 

bo produce a 2 x 2 t a b l e which g i v e s e i t h e r t h e f r e q u e n c y o f p a t t e r n o c c u r r 

ence o r a p a t t e r n mean f o r each o f t h e f o u r c r o s s - t a b u l a t e d c e l l s g i v e n 

o v e r l e a f : 
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BIRTHPLACE (CBPA) (PFA) 

SALOP POWYS 

E n g l i s h A B 

A n c e s t r y 
(DOW) 

Welsh C D 

The f o r m a t o f t h e c h a r t i s such t h a t i f we have a h i g h e r 

i n c i d e n c e o f a p a t t e r n o r mean a s s o c i a t e d w i t h "Welshness", t h a t i s , 

b o r n i n Powys w i t h Welsh a n c e s t r y (D), t h e n f o r a c o n s i s t e n t r e l a t i o n s h i p 

we r e q u i r e t h a t t h e f r e q u e n c y o r mean a s s o c i a t e d w i t h " E n g l i s h n e s s " o r 

i n p u p i l s b o r n i n Salop w i t h E n g l i s h a n c e s t r y ( A ) , have t h e l o w e s t v a l u e 

i n t h e t a b l e . I n t e r c h a n g i n g p u p i l ' s b i r t h p l a c e f o r t h e p a r e n t ' s does 

n o t a l t e r t h e r e q u i r e m e n t . We have no p r i o r e v i d e n c e as t o t h e f r e q u e n c y 

o f t h e m i n or d i a g o n a l elements (B) and (C) b u t f o r c o n s i s t e n c y t h e y must 

be between (A) and ( D ) . We thus r e q u i r e t h e f o l l o w i n g 

When t h i s does n o t oc c u r we do n o t have t r u e c o n s i s t e n c y o f t h e p a t t e r n 

f r e q u e n c y w i t h e i t h e r " E n g l i s h n e s s " o r "Welshness". I n o r d e r t o s i m p l i f y 

d e s c r i p t i o n o f the p a r t i c u l a r d i s t r i b u t i o n o f f r e q u e n c i e s o r means i n any 

g i v e n t a b l e , t h e c o m b i n a t i o n o f p o s s i b i l i t i e s i s g i v e n i n F i g u r e 8. 

The r e l a t i v e f r e q u e n c y o f t h e minor d i a g o n a l elements i s i g n o r e d i n c l a s s 

i f y i n g t h e d i s t r i b u t i o n . There a r e 12 t y p e s r e c o g n i s e d , each o f whic h i s 

r e f e r r e d t o as t y p e (1) o r t y p e (8) e t c . , c o n s i s t e n c y as d e s c r i b e d above 

o n l y b e i n g shown f o r these two c o m b i n a t i o n s . I n F i g u r e 8 t h e number 

o v e r each frame g i v e s t h e d i s t r i b u t i o n t y p e , w h i l e the l e t t e r s H and L show 

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

A < B, C < D type 8 

D < B, C < A t y p e 1 
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mean o c c u r r e n c e r e s p e c t i v e l y . Blank spaces i n d i c a t e i n t e r m e d i a t e v a l u e s . 

I f t h e r e a r e two equal c e l l f r e q u e n c i e s t h e n the d i s t r i b u t i o n can be o f 

more t h a n one t y p e and w i l l be g i v e n a d u a l f o r m u l a t i o n , e.g. t y p e ( l ) / ( 3 ) 

i f b o t h (C) and ( D ) a r e e q u i v a l e n t w i t h t h e l o w e s t f r e q u e n c y o f the 

d i s t r i b u t i o n . 

The term 'Dual P a r t i t i o n ' i n d i c a t e s t h a t two parameters a r e 

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

c l a s s e s c o r r e s p o n d i n g t o t h e i n d i v i d u a l c e l l e l e m e n t s , A, B, C and D 

g i v e n above. 
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DEMOGRAPHY 

B i r t h L o c a t i o n s 

I n t o t a l 3697 s e t s o f p r i n t s were t a k e n w h i c h , a f t e r removal 

o f s i b s , l e f t 3162 i n d i v i d u a l s , c o m p r i s i n g 1614 females and 1548 males, 

w i t h i n f o r m a t i o n on t h e b i r t h l o c a t i o n o f t h e p u p i l , h i s o r her p a r e n t s 

and g r a n d p a r e n t s , t h e r e l i g i o n o f t h e f a m i l y , and t h e o c c u p a t i o n o f t h e 

f a t h e r . I n a d d i t i o n , t h e maiden names o f t h e t h r e e females i n each u n i t 

were asked f o r , t o g e t h e r w i t h t h e l i n g u i s t i c c a p a c i t y o f t h e f a m i l y 

members back t o g r a n d p a r e n t s , and t h e o c c u p a t i o n (or i f dead, former 

o c c u p a t i o n ) o f t h e two g r a n d f a t h e r s . T h i s l a t t e r a s p e c t o f s o c i a l c l a s s 

was n o t used i n t h e a n a l y s i s . 

E x a m i n a t i o n o f t h e b i r t h p l a c e o f t h e p u p i l s showed that, o f t h e 

3162 cases i n v o l v e d i n a l l f u r t h e r a n a l y s i s , o n l y 47 p u p i l s d i d n o t g i v e 

t h e i r p l a c e o f b i r t h . For t h e v a s t m a j o r i t y o f p u p i l s f o r whom i n f o r m a t i o n 

was a v a i l a b l e , 73.8% were b o r n w i t h i n t h e r e g i o n under c o n s i d e r a t i o n , t h a t i s 

Montgomeryshire and t h e n o r t h o f R a d n o r s h i r e (now n o r t h Powys), and t h e 

w e s t e r n p a r i s h e s o f Salop. The r e m a i n i n g 26.2% were b o r n o u t s i d e t h i s 

r e g i o n , i n t h e remainder o f t h e B r i t i s h I s l e s o r abroad. I n f a c t , o n l y 0.5% 

came fr o m o u t s i d e t h e B r i t i s h I s l e s , England b e i n g t h e main c o n t r i b u t o r t o 

t h e n o n - l o c a l p u p i l s . Reference t o t h e " l o c a l p o p u l a t i o n " i n l a t e r pages 

means t h o s e p u p i l s who were b o r n w i t h i n t h e r e g i o n p r e v i o u s l y d e l i m i t e d , 

w h i l e t h e " m i g r a n t " p o p u l a t i o n i n c l u d e s t h o se p u p i l s b o r n o u t s i d e t h e 

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

The o r i g i n o f t h e se m i g r a n t p u p i l s c o v e r s a wide area and every 

c o u n t y i n England has i t s r e p r e s e n t a t i v e s , b u t c e r t a i n l o c a l i t i e s s t a n d o u t 

as b e i n g i m p o r t a n t p o i n t s o f i n p u t t o t h e r e g i o n . Not s u r p r i s i n g l y , t h e 

c o u n t i e s c l o s e s t t o t h i s m i d -border l a n d s u p p l y t h e g r e a t e s t number o f 

m i g r a n t s t o t h e area; The e a s t e r n r e g i o n o f Salop, e a s t o f t h e n o r t h - s o u t h 
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l i n e drawn t h r o u g h Shrewsbury, c o n s t i t u t e d 2.2% (60 cases) o f t h e t o t a l 
sample. H e r e f o r d s h i r e t o t h e s o u t h s u p p l i e d 1.1% (30 p u p i l s ) , w h i l e 
C h e s h i r e , w h i c h a b u t s Salop on i t s n o r t h e r n edge, c o n t r i b u t e s a f u r t h e r 
1.0%. As t h e d i s t a n c e from t h e b o r d e r l a n d i n t o England i n c r e a s e s , so 
t h e number o f p u p i l s b o r n away from t h e area b u t now r e s i d i n g w i t h i n i t 
reduces t o below 1.0%, w i t h t h e f o l l o w i n g e x c e p t i o n s . Because o f t h e 
encouragement o f t h e p u b l i c a d m i n i s t r a t i o n t o promote t h e b o r d e r r e g i o n 
t h r o u g h t h e Mid Wales Development Board, t h e major u r b a n r e g i o n s w h i c h 
a r e c l o s e s t t o t h e b o r d e r s a r e e s p e c i a l l y f r u i t f u l i n t h e i r c o n t r i b u t i o n s 
t o t h e p o p u l a t i o n . Manchester and L i v e r p o o l s u p p l y a t o t a l o f 1.3%, w i t h 
Birmingham g i v i n g a h i g h e r c o n t r i b u t i o n o f 2.1%. London, no doubt because 
o f i t s s i z e , s u p p l i e d 1.6%, b u t no o t h e r c o u n t y i n England managed t o 
produce i n excess o f 1.0% o f t h e sample p o p u l a t i o n . The a d j o i n i n g Welsh 
cou n t y o f Clwyd was e s p e c i a l l y p r o m i n e n t as a source o f m i g r a n t s , t h e r e 
b e i n g 2.3% o f t h e sample from t h i s c o u n t y , t h e h i g h e s t number from any 
s i n g l e c o u n t y i n England o r Wales. To t h e s o u t h o f t h e r e g i o n , t h e 
r e m a i n i n g area o f Powys c o m p r i s i n g B r e c o n s h i r e and R a d n o r s h i r e had a 
s u r p r i s i n g l y s m a l l c o n t r i b u t i o n t o make t o t h e sample, o n l y 0.4% o r i g i n a t i n g 
i n t h e s e c o u n t i e s , w h i l e Glamorgan i n s o u t h Wales was much h i g h e r w i t h 1.0%, 
t h i s l a t t e r p r o b a b l y r e f l e c t i n g t h e l a r g e r p o p u l a t i o n o f Glamorgan compared 
w i t h s o u t h e r n Powys. The o n l y o t h e r Welsh co u n t y t o g i v e a s i g n i f i c a n t 
c o n t r i b u t i o n t o t h e sample was t h e n o r t h Wales c o u n t y o f Gwynedd w i t h 1.2%. 

The p a r e n t s and g r a n d p a r e n t s o f those p u p i l s who were i n c l u d e d i n 

t h e sample have as wide a d i s t r i b u t i o n o f b i r t h p l a c e s as t h e p u p i l s them

s e l v e s , b u t w i t h t h e number o f m i g r a n t s b e i n g g r e a t e r t h a n f o r t h e p u p i l s ' 

g e n e r a t i o n . T h i s was shown by o n l y 58.3% o f mothers and 60.6% o f f a t h e r s 

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

t h e r e was a g r e a t e r number f o r whom t h e b i r t h p l a c e was n o t known, and t h a t 

f o r t h e remainder t h e number b o r n l o c a l l y was a g a i n reduced from t h e 
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p a r e n t a l g e n e r a t i o n . The mother's mother had 49.3% o f t h e sample b o r n 

l o c a l l y and f o r t h e mother's f a t h e r i t was 50.5%, w h i l e t h e f a t h e r ' s 

p a r e n t s r e v e a l e d 51.5% o f mothers and 54.1% o f f a t h e r s had s i m i l a r o r i g i n s . 

E x a m i n a t i o n o f t h e f r e q u e n c i e s o f t h e members o f the f a m i l y b o r n w i t h i n 

Powys o r Salop shows t h a t the reduced numbers a r e m a i n l y a s s o c i a t e d w i t h 

l o w e r f r e q u e n c i e s i n Salop r a t h e r t h a n i n Powys. T h i s would i n d i c a t e 

t h a t t h e p o p u l a t i o n o f Powys has a much s m a l l e r c o n t r i b u t i o n from m i g r a t i o n 

t h a n does Salop, and t h a t t h e f a m i l i e s o f those p u p i l s r e m a i n i n g i n Powys 

tend t o have a more r e s t r i c t e d area o f o r i g i n t h a n does Salop, a l t h o u g h 

i t must be remembered t h a t o v e r t h e l a s t few decades t h e o v e r a l l p o p u l a t i o n 

o f Powys has been f a l l i n g due t o o u t w a r d m i g r a t i o n i n t o t h e s u r r o u n d i n g 

c o u n t i e s . T h e r e f o r e many p u p i l s b o r n i n Salop had f a m i l y r o o t s i n Powys 

w i t h m i g r a t i o n i n t o Powys b e i n g r e s t r i c t e d t o t h e p e r i o d o f g r o w t h o f t h e 

w o o l l e n i n d u s t r y , and t h e n more r e c e n t l y w i t h t h e e s t a b l i s h m e n t o f 

development i n d u s t r i e s , a l t h o u g h these i n p u t s tended, and t e n d , t o be 

c o n c e n t r a t e d i n t h e main c e n t r e s o f W e lshpool, Newtown and L l a n i d l o e s . 

I f t h e f r e q u e n c i e s a s s o c i a t e d w i t h Newtown are examined, i t i s a p p a r e n t 

t h a t t h e more r e c e n t expansion o f t h e p o p u l a t i o n i s r e f l e c t e d i n t h e 

decreased f r e q u e n c i e s o f l o c a l l y b o r n as we move fr o m the p u p i l s t o t h e 

p a r e n t s and t h e n g r a n d p a r e n t s , and a l t h o u g h o t h e r l o c a t i o n s show r e d u c t i o n s 

i n a s i m i l a r manner, t h a t from p u p i l t o p a r e n t i s o n l y matched by Welshpool, 

one o f t h e few areas a l s o t o show an i n c r e a s e d p o p u l a t i o n i n t h e p a s t 

decade. 

The f r e q u e n c y changes between g e n e r a t i o n s do n o t show any 

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

Some, as we have n o t e d , show decreases i n t h e number o f persons b o r n i n 

an area as we move o v e r g e n e r a t i o n s , w h i l e o t h e r s , such as L l a n f a i r 

C a e r e i n i o n and M a c h y n l l e t h have i n c r e a s e d f r e q u e n c i e s i n t h e g r a n d p a r e n t a l 

g e n e r a t i o n s w i t h a r e d u c t i o n i n t h e p u p i l s , t h i s p o s s i b l y i n d i c a t i v e o f 
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t h e d e c l i n e o f t h e c e n t r e s over t h e p a s t two g e n e r a t i o n s . I n g e n e r a l , 
i f one examines t h e f r e q u e n c i e s a s s o c i a t e d w i t h t h e c o u n t i e s o u t s i d e t h e 
r e g i o n , t h e r e i s an i n c r e a s e i n numbers b o r n i n each as we move down the 
g e n e r a t i o n s towards t h e g r a n d p a r e n t s . T h i s can be e x e m p l i f i e d by t h e 
f i g u r e f o r Y o r k s h i r e f r o m where o n l y 0.6% o f t h e p u p i l s were b o r n , b u t 
w i t h 1.55% o f t h e p a r e n t s and 1.7% o f t h e g r a n d p a r e n t s o r i g i n a t i n g f r o m 
t h e r e . The r e v e r s e , i n g e n e r a l , happens i n s i d e t h e b o r d e r r e g i o n w i t h 
a d e c l i n e o v e r g e n e r a t i o n s o f f a m i l y members b e i n g b o r n l o c a l l y . The 
f i g u r e s f o r a l l t h e c o u n t i e s and i n d i v i d u a l areas w i t h i n t h e b o r d e r are 
g i v e n i n Table 8 w h i l e t h e p a r i s h e s w h i c h c o n t r i b u t e t o each area 
are g i v e n i n Table 3. The names a l l o t t e d t o each group o f p a r i s h e s 
g e n e r a l l y r e p r e s e n t t h e main town o r c i t y around w h i c h t h e p a r i s h e s a r e 
grouped. 

The d e c l i n e i n t h e p o p u l a t i o n o f Montgomeryshire has been 

o c c u r r i n g s i n c e t h e 1841 census when t h e g r e a t e s t numbers o f p e o p l e were 

r e c o r d e d i n t h e c o u n t y , i n a l l , 69,607 compared w i t h t h e l a t e s t census 

f i g u r e s t a k e n i n 1971 o f 43,119. D u r i n g t h e same p e r i o d Salop as a whole 

showed a f l u c t u a t i n g p o p u l a t i o n s i z e , b u t an o v e r a l l i n c r e a s e was 

e x p e r i e n c e d . Between 1841 and 1921 t h e r i s e was f a i r l y modest o v e r a l l 

f rom 255,820 t o 244,156, b u t i n t h e n e x t f o r t y y e ars a g r e a t e r r i s e o c c u r r e d , 

u n t i l a t t h e 1971 census a p o p u l a t i o n o f 337,102 was r e c o r d e d . I f the 

r u r a l d i s t r i c t s o f w e s t e r n Salop a r e examined s e p a r a t e l y , t h e n a p a t t e r n 

s i m i l a r t o Powys i s f o u n d , i . e . a d e c l i n i n g p o p u l a t i o n s i n c e 1841, t h e 

o n l y l o c a l i t y t o show a r i s e b e i n g Shrewsbury, a t l e a s t s i n c e t h e 1951 

census. 
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B i r t h L o c a t i o n R e l a t i o n s h i p s : C h i l d / P a r e n t s / G r a n d p a r e n t s 

Because o f t h e manner i n w h i c h t h e d a t a were c o l l e c t e d , t h e 

sample o b t a i n e d from Powys was much l a r g e r t h a n from Salop and t h i s i s 

r e f l e c t e d i n the f r e q u e n c i e s o f p u p i l s b o r n w i t h i n each r e g i o n . Powys 

had 46.2% o f the sample b o r n w i t h i n i t s b o r d e r s , w h i l e Salop was much 

lo w e r a t 27.5%. As n o t e d p r e v i o u s l y , t h e d e c l i n e i n t h e number o f 

g r a n d p a r e n t s r e c o r d e d as b e i n g b o r n w i t h i n Powys i s g r e a t e r t h a n f o r 

Salop, p o s s i b l y r e f l e c t i n g t h e g r e a t e r m i g r a t i o n i n t o Salop than i n t o 

Powys, even though b o t h l o c a l i t i e s have been showing a n e t o u t w a r d 

movement f o r many y e a r s . 

I f we now r e s t r i c t o u r s e l v e s t o c o n s i d e r a t i o n o f Powys and 

Salop and examine t h e r e l a t i o n s h i p c f t h e p u p i l ' s b i r t h p l a c e t o t h a t 

o f t h e p a r e n t s and g r a n d p a r e n t s and c o n s i d e r t h e Welsh co u n t y as a s i n g l e 

u n i t and w e s t e r n Salop as a n o t h e r , i t i s a p p a r e n t t h a t a h i g h degree o f 

a s s o c i a t i o n e x i s t s between p u p i l and p a r e n t s . I f t h e p u p i l was b o r n i n 

Salop we f i n d t h a t 67.5% o f them had b o t h p a r e n t s a l s o b o r n w i t h i n S alop. 

A s m a l l e r number, 23.7 5%, have one p a r e n t b o r n i n Salop, t h e o t h e r b o r n 

i n Powys, w h i l e a much s m a l l e r number have b o t h p a r e n t s b o r n i n Powys. 

C o n s i d e r a t i o n o f t h e p u p i l s b o r n i n Powys shows a h i g h p e r c e n t a g e , 87.5%, 

t o have b o t h p a r e n t s a l s o b o r n i n Powys, g r e a t e r t h a n t h e c o r r e s p o n d i n g 

v a l u e f o r Salop, w h i l e f o r those p u p i l s w i t h one p a r e n t b o r n i n each 

l o c a t i o n , the f r e q u e n c y i s l o w e r t h a n f o r Salop, b e i n g 11.05%. The f i n a l 

f r e q u e n c y f o r the c h i l d b o r n i n Powys, b u t w i t h b o t h p a r e n t s b o r n i n 

Salop i s a g a i n l o w e r than f o r t h e r e v e r s e s i t u a t i o n , a t 1.44%. These 

f i g u r e s suggest t h a t more people have moved from Powys i n t o Salop than 

v i c e v e r s a , as seen by comparison o f a l l p e r c e n t a g e s , t h e c o n t r i b u t i o n o f 

Salop b i r t h l o c a t i o n s i n t h e Powys sample b e i n g l o w e r t h a n t h e number o f 

Powys b i r t h p l a c e s now i n Salop. 
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The comparison o f the p u p i l w i t h g r a n d p a r e n t s shows f i r s t 

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

b o r n w i t h i n t h e same r e g i o n compared w i t h b o t h p a r e n t s , a t l e a s t f o r 

those f a m i l i e s f o r whom we have complete i n f o r m a t i o n p r o v i d e d on t h e 

q u e s t i o n n a i r e . The d a t a showed t h a t 41.2% o f t h e t o t a l sample had 

b o t h p a r e n t s b o r n w i t h i n e i t h e r Powys o r Salop, t h i s r e d u c i n g t o 18.6% 

i n t he g r a n d p a r e n t a l g e n e r a t i o n . The breakdown was c a l c u l a t e d f o r t h e 

gr a n d p a r e n t s f o r whom complete f a m i l y i n f o r m a t i o n was a v a i l a b l e . For 

such f a m i l i e s i t i s p o s s i b l e t o b r e a k down t h e d a t a i n t o f i v e s e p a r a t e 

groups r a n g i n g from those f a m i l i e s w i t h a l l g r a n d p a r e n t s i»rn i n Powys 

t o t h ose w i t h a l l b o r n i n Sa l o p . E x a m i n a t i o n o f Table T4 shows t h a t 

a s u r p r i s i n g number have a i l f o u r g r a n d p a r e n t s known t o be b o r n i n Pov/ys, 

62.4% o f t h e 589 f a m i l i e s i n v o l v e d , w i t h much lower numbers h a v i n g a l l 

g r a n d p a r e n t s b o r n i n Salop. The numbers a s s o c i a t e d w i t h t h e l o w e r 

number o f Welsh g r a n d p a r e n t s , i . e . 0 - 3, a r e a l l s i m i l a r , w i t h no 

g r a d u a t i o n i n e i t h e r d i r e c t i o n . However, w i t h i n t h e framework a 

c o n s i s t e n t p a t t e r n may be f o u n d . 

For those p u p i l s b o r n w i t h i n Powys, 91.7% f o r whom complete d a t a 

were a v a i l a b l e had a maximum o f one g r a n d p a r e n t b o r n i n Salop, w h i l e t he 

c o r r e s p o n d i n g s i t u a t i o n f o r the p u p i l b o r n i n Salop showed 74.6% h a v i n g 

a maximum o f one g r a n d p a r e n t b o r n i n Powys. I f these a r e c o n s i d e r e d i n 

terms o f t h e t o t a l sample, t h e n t h e 91.7% above r e p r e s e n t s 69.6% o f t h e 

t o t a l , w h i l e t h e 74.6% r e p r e s e n t s 12.9%, emphasising the dichotomy between 

the Salop and Powys samples and t h e tendency f o r m i g r a t i o n t o be from 

Powys i n t o S a l o p . I f the d a t a a re c o n s i d e r e d from the p o i n t o f view o f 

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

b o r n i n Salop a r e a l m o s t c e r t a i n t o be b o r n t h e r e themselves, 96.8%. 

The same was t r u e w i t h r e g a r d t o Powys, 96.5% o f p u p i l s w i t h f o u r g r a n d p a r e n t s 

b o r n i n Powys a l s o b e i n g b o r n w i t h i n i t . A d d i t i o n a l l y , i f we move a l o n g 
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the t a b l e ( 10 ) we can see a r e d u c t i o n from one end to the other i n 
f r e q u e n c i e s . What was n o t i c e a b l e was t h a t a p u p i l who has two 

grandparents born i n Salop and two i n Powys was much more l i k e l y to be 

born i n Salop than i n Powys, 61.2% of those with such a n c e s t r y being so, 

t h i s again r e f l e c t i n g the l e s s e r movement int o Powys from Salop i n the 

grandparental generation. The p a r e n t a l generation however does not show 

such r e s u l t s , f o r i f one parent of a p u p i l i s born i n each l o c a l i t y , then 

the d i f f e r e n c e between the frequency of p u p i l s born i n Powys or Salop i s 

s m a l l , 48.7% i n the former and 51.3% i n the l a t t e r . I t would seem t h a t 

a t l e a s t i n the p a r e n t a l generation there has been roughly equal movement 

between the two s i d e s o f the border, r e f l e c t i n g the d i r e c t i v e s i n t r y i n g 

to induce people to move i n t o Powys even though over a l l the border regions 

a l o s s of population was noted between the l a s t two census r e p o r t s of 1961 

and 1971. 

I f the b i r t h p l a c e of the grandparents o u t s i d e the borders i s 

considered f o r those p u p i l s born w i t h i n i t , i t i s apparent t h a t the p u p i l s 

whose a n c e s t r y has no connection with the borders are much more numerous 

i n Salop than Powys. Roughly twice as many p u p i l s were born i n Salop 

with no grandparents born w i t h i n the region as were born i n Powys, 22.6% 

as compared with 10.8%, and would again suggest t h a t Salop has had more 

inward migration from completely o u t s i d e the region than has Powys. I f 

the d i f f e r e n c e i n sample s i z e from Salop and Powys i s considered, then the 

d i f f e r e n c e i n c r e a s e s , emphasising the dichotomy between the two s i d e s of 

the border i n terms of inward migration. 

Family Surnames 

The parameter DOW, Degree of Welshness, i s based on the surnames 

of the members of the family (see page 55 ) . The q u e s t i o n n a i r e asked f o r 

the maiden names of the three females a s s o c i a t e d with each f a m i l y , together 
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w i t h t h e p u p i l ' s name, i n o r d e r t o a l l o t an i n p u t t o each p u p i l f r o m h i s 
g r a n d p a r e n t s i n terms o f t h e i r surnames b e i n g Welsh o r n o t . The l i s t 
o f names used i n t h i s t h e s i s i s g i v e n i n Table 5 an<3 t s based on 
d a t a from Guppy (1890) , F r a s e r R o b e r t s (1941-2) , W a t k i n (1956) . A n y t h i n g 
w h i c h i s n o t i n t h e l i s t i s t a k s n t o mean " n o t Welsh" b u t i s used t o 
i n d i c a t e E n g l i s h a n c e s t r y , t h e v a s t m a j o r i t y o f names b e i n g , o f c o u r s e , 
E n g l i s h i n o r i g i n . The g r a n d f a t h e r on t h e p a t e r n a l s i d e w i l l have t h e 
same surname as t h e p u p i l w h i l e t h a t on t h e m a t e r n a l s i d e i s the same as 
the mother's maiden name. The maiden names o f t h e two grandmothers were 
asked f o r d i r e c t l y on t h e q u e s t i o n n a i r e . 

The o v e r a l l f r e q u e n c y o f p u p i l s w i t h E n g l i s h surnames was 

45.77%, t h e r e m a i n d e r , 54.23%, h a v i n g Welsh names. A s l i g h t d i f f e r e n c e 

between t h e sexes was o b s e r v e d , females h a v i n g s l i g h t l y more Welsh names, 

56.3%, t h a n males, 53.1%, t h i s i n a l l p r o b a b i l i t y b e i n g m e r e l y a random 

sampling e f f e c t . I n a s i m i l a r manner t o t h e p u p i l t h e f r e q u e n c y o f 

Welsh names amongst t h e f a m i l y members i s s l i g h t l y g r e a t e r t h a n E n g l i s h 

surnames. The mothers r e v e a l e d t h a t 51.3% had Welsh maiden names, w h i l e 

51.5% o f t h e i r mothers were s i m i l a r . For t h e f a t h e r ' s mother t h e 

c o r r e s p o n d i n g f i g u r e was 52.8%. I t i s perhaps s u r p r i s i n g t h a t r o u g h l y 

h a l f the names e n c o u n t e r e d s h o u l d be Welsh, when a g r e a t e r p r o p o r t i o n o f 

t h e sample i s t a k e n from Powys. That we have n o t found an excess o f 

Welsh surnames c o u l d r e f l e c t the a d m i x t u r e w h i c h has t a k e n p l a c e o v e r 

th e g e n e r a t i o n s , g i v i n g a much more heterogeneous p o p u l a t i o n t h a n o r i g i n a l l y 

e x i s t e d . 

R e l i g i o n 

The q u e s t i o n n a i r e asked f o r i n f o r m a t i o n c o n c e r n i n g t h e r e l i g i o n 

o f t h e f a m i l y and i n t o t a l o n l y 4.8% f a i l e d t o p r o v i d e such d a t a . U s u a l l y 

o n l y one r e l i g i o n was g i v e n , t h i s t h e n b e i n g r e c o r d e d . However, on 
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o c c a s i o n , both the mother's and f a t h e r ' s r e l i g i o n s were given, when 

they were i n f a c t d i f f e r e n t from one another. I n such an i n s t a n c e 

t h a t p e r t a i n i n g to the f a t h e r was taken for the f a m i l y . 

Examination of the data showed t h a t by f a r the g r e a t e s t group 

was t h a t w i t h i n the Church of England with 65.7% of the t o t a l sample. 

T h i s group a l s o i n c l u d e s those f a m i l i e s who gave Church o f / i n Wales as 

t h e i r r e l i g i o n . The only other major d i v i s i o n used was t h a t given the 

general name of Nonconformity. I t would have been d e s i r a b l e to have 

examined i t s component groups s e p a r a t e l y , but examination of the forms 

showed t h a t many f a m i l i e s were using a general term such as "chapel" 

or just"Nonconformist" w h i l e o t h e r s were being more s p e c i f i c . Because 

of the red u c t i o n i n numbers t h a t removal of the f a m i l i e s who gave such 

g e n e r a l i t i e s would have caused, the amalgamated c l a s s was used, t h i s 

then comprising 30.9% of the sample. Included i n t h i s group a r e B a p t i s t s , 

Methodists, Independents, Chapel, P r e s b y t e r i a n and United Reform Church. 

The Roman C a t h o l i c Church had a very low r e p r e s e n t a t i o n i n the 

sample, being only 2.7%. A s i n g l e category was made of a l l the other 

groups s p e c i f i e d , examples being Quakers, Jehovah's Witnesses, Mormons e t c . 

I n t o t a l they only c o n t r i b u t e d .5% to the sample. 

The information about r e l i g i o u s a f f i n i t y was not included as 

a p a r t i t i o n i n g parameter due to the l a c k of p r e c i s i o n i n the i n d i v i d u a l 

group formulations. 

S o c i a l C l a s s 

Although the occupation o f the f a t h e r and both g r a n d f a t h e r s was 

asked f o r , only t h a t of the f a t h e r was coded on the computer forms. 

S o c i a l c l a s s , as d e f i n e d by the occupation of the f a t h e r , was d i v i d e d i n t o 

f i v e c a t e g o r i e s corresponding to the d i v i s i o n 1 - 5 i n the Census Data 

with the most f r e q u e n t l y encountered types given i n Table 6 together 

with the a s s o c i a t e d c l a s s number. 
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The most frequent c l a s s used i s 3; 4 2.8% of the samples 

f a l l i n g i n t o i t . T h i s group i n c l u d e s s k i l l e d manual workers, foremen 

or people with r e s p o n s i b i l i t y , i . e . D r i v e r s , D e l i v e r y men. Only s l i g h t l y 

lower, 38.3%, i s s o c i a l c l a s s 2 which i s mainly made up of farmers and 

te a c h e r s , the former being i n c l u d e d because they hold l a n d . Next i s 

s o c i a l c l a s s 4, 10.8%, which c o n t a i n s the s e r a i - s k i l l e d manual workers, 

w h i l e s o c i a l c l a s s 1 i s about h a l f as frequent, 5.25%, and i s r e s t r i c t e d 

to p r o f e s s i o n a l occupation, needing a higher e d u c a t i o n a l q u a l i f i c a t i o n , 

examples being Doctors, Lawyers, A r c h i t e c t s and V i c a r s . The remaining 

c l a s s i s 5, with a frequency of 2.7%, the s m a l l e s t i n the p r e s e n t sample, 

encompassing the u n s k i l l e d manual workers o r l a b o u r e r s . 

The f r e q u e n c i e s encountered i n the p r e s e n t data agree f a i r l y 

w e l l w i t h those f o r the region as a whole obtained from the census data 

and suggest t h e r e f o r e t h a t the pr e s e n t sample i s indeed r e p r e s e n t a t i v e 

of the population of the border. Only 2.0% of a l l f a m i l i e s approached 

f a i l e d to give the occupation of the f a t h e r although i n a few i n s t a n c e s 

the q u e s t i o n n a i r e gave information to the e f f e c t t h a t the p u p i l had on l y 

one parent l o o k i n g a f t e r him/her and t h i s was the mother, i n which i n s t a n c e 

her occupation was used i n p l a c e o f the absent f a t h e r . 

L i k e the former parameter, s o c i a l c l a s s was not used i n the main 

body o f the a n a l y s i s . Evidence i s a l r e a d y a v a i l a b l e by O l i v i e r (1.971-2) 

which r e p o r t s no s i g n i f i c a n t d i f f e r e n c e s between the f i v e s o c i a l c l a s s e s 

f o r dermatoglyphics. 

Language 

The a b i l i t y to speak Welsh i s a c a p a c i t y which has been 

d e c l i n i n g s t e a d i l y for many decades, the number of people who are monoglot 

Welsh being reduced to almost zero a t the pr e s e n t time. Over Wales, 

p a r t i c u l a r c o u n t i e s have been a stronghold o f the Welsh language, these 

being the western regions of Wales, w e l l away from immediate E n g l i s h i n f l u e n c e . 



80 

Montgomeryshire (N. Powys), being one of the border c o u n t i e s , 
not u n n a t u r a l l y has seen a gradual l o s s of the Welsh language with 
movement of the E n g l i s h language i n t o the county from the e a s t . W i lliams 
(1937), Jones and G r i f f i t h s (1963) , Bowen and C a r t e r (1974) a l l r e c o r d 
the d i v i d e between E n g l i s h and Welsh speaking areas to l i e roughly along 
the Severn r i v e r , and a t the time of the l a s t census Welsh was being 
maintained but with ever d e c r e a s i n g f r e q u e n c i e s i n the most westward and 
upland regions of Powys. 

I n the p r e s e n t data no l i n g u i s t i c d i f f e r e n c e was found between 

males and females and they were consequently amalgamated. The v a s t 

m a j o r i t y of p u p i l s i n the sample were unable to speak any Welsh a t a l l , 

83.2%, 16.3% being b i l i n g u a l . Seven c a s e s were found of p u p i l s who were 

monoglot Welsh i n the more remote primary schools i n the upland areaP of 

western Powys. Because the d e c l i n e i n the Welsh language has been 

p r o g r e s s i v e , we can expect to have an i n c r e a s e i n the number of people 

who were capable of b i l i n g u a l i s m as we move to o l d e r generations w i t h i n 

the sample. T h i s i s observed f o r the parents where the percentage of 

people who were b i l i n g u a l was g r e a t e r than among the p u p i l s , being 21.6%. 

However, only 3 c a s e s of a parent being monoglot Welsh were encountered, 

but these are s l i g h l y s u s p e c t i n t h a t f o r a t l e a s t one of them the 

q u e s t i o n n a i r e s a i d t h a t the husband was monoglot E n g l i s h , so I s u s p e c t 

t h a t these three c a s e s are probably a r e s u l t o f e r r o r when answering the 

questions on the form. 

The frequency o f b i l i n g u a l grandparents again showed no 

s i g n i f i c a n t d i f f e r e n c e s between the four, although there was a s l i g h t 

i n d i c a t i o n t h a t the parents of the f a t h e r were s l i g h t l y more b i l i n g u a l 

than the mother's p a r e n t s , t h i s a l s o being shown i n the parents themselves, 

the d i f f e r e n c e between parents i n b i l i n g u a l frequency being only 0.7%, but 

i n the same d i r e c t i o n as the grandparents. The mean frequency o f 



81 

b i l i n g u a l i s m w i t h i n the grandparental generation was 27.26%, with 0.42% 

s t a t e d a s being monoglot Welsh, these being, as expected, g r e a t e r than 

e i t h e r the p a r e n t a l or p u p i l f r e q u e n c i e s . 

Language - B i r t h L o c a t i o n 

The r e l a t i o n s h i p between s e v e r a l of the demographic v a r i a b l e s 

can be i n v e s t i g a t e d w i t h , i n many c a s e s , a r e s u l t t h a t i t not too 

unexpected. 

The a s s o c i a t i o n of language a b i l i t y and the p u p i l ' s b i r t h p l a c e 

i n d i c a t e s , as we would expect, t h a t the number capable o f speaking Welsh 

i s much higher i n Powys than i n Salop, t h i s a l s o o c c u r r i n g f o r the 

remaining members of the f a m i l y . I f each member of the family i s 

considered s e p a r a t e l y i n r e l a t i o n s h i p to t h e i r b i r t h l o c a t i o n , then i t 

i s apparent t h a t i n the o l d e r generations the amounts of Welsh spoken i n 

Salop i s c o n s i d e r a b l y higher than a t the p r e s e n t time. T h i s i s e x e m p l i f i e d 

by c o n s i d e r i n g the data f o r grandparents combined, where b i l i n g u a l i s m i s 

not only g r e a t e r than i n the p u p i l s or p a r e n t s , but w i t h i n these Welsh 

speakers 25.0% were born i n Salop, compared w i t h 8% of parents and 10% 

of p u p i l s , the l a t t e r two being s u r p r i s i n g l y s i m i l a r . T h i s r e d u c t i o n o f 

b i l i n g u a l i s m i n Salop corresponds to the o v e r a l l r e d u c t i o n seen i n the 

Welsh language speakers emd the encroachment westwards of E n g l i s h i n t o 

the t r a d i t i o n a l l y Welsh speaking county. 

Language - B i r t h L o c a t i o n - Surname 

The a s s o c i a t e d l i n g u i s t i c a b i l i t y and surname was examined and 

found to be h i g h l y s i g n i f i c a n t . I f a p u p i l i s b i l i n g u a l , then he/she i s 

most l i k e l y to have a Welsh surname, the r e l a t i v e f r e q u e n c i e s being 87.5% 

with a Welsh surname, as a g a i n s t 12.5% with an E n g l i s h name. I f th e r e 

was no r e l a t i o n s h i p we would have obtained 61.6% w i t h Welsh names as being 
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b i l i n g u a l . I f t h e p u p i l can o n l y speak E n g l i s h , t h e n he/she has an 

i n c r e a s e d chance o f h a v i n g an E n g l i s h surname, t h e d a t a showing 43.4% 

were i n such a c l a s s when 38.4% were expected w i t h no r e l a t i o n s h i p a t a l l . 

These e x c l u s i o n s h o l d f o r t h e p a r e n t s and g r a n d p a r e n t s . Indeed i t 

becomes s t r o n g e r o v e r g e n e r a t i o n s w i t h a g r a d u a t i o n f r o m 14.6% b e i n g 

b i l i n g u a l and w i t h a Welsh surname i n t h e p u p i l s , t o 21.6% f o r t h e 

p a r e n t s and 28.2% f o r t h e g r a n d p a r e n t s . 

I f t h e d a t a a re d i v i d e d on t h e b a s i s o f b i r t h l o c a t i o n , and 

the p r e v i o u s r e l a t i o n s h i p examined, and i f t h e s t r e n g t h o f t h e r e l a t i o n s h i p 
2 

i s measured by the Contingency X , t h e n i t remains s i m i l a r f o r a l l members 

o f t h e f a m i l y b o r n i n Powys, b u t f o r those b o r n i n Salop t h e g r a n d p a r e n t s 

show g r e a t e r X than t h e p a r e n t s , i n d i c a t i n g t h a t f o r those b o r n i n Salop 

the s t r e n g t h o f the r e l a t i o n s h i p between language and name was s t r o n g e r 
2 

than i t i s now. I n f a c t , f o r those b o r n i n Salop t h e X was s i m i l a r t o 

t h a t f o r the p u p i l s b o r n i n Pbwys. 



Section (3) 



83 

TRANSFORMATION 

For t h e p a r a m e t r i c t - t e s t an u n d e r l y i n g assumption i s t h a t 

t h e v a r i a b l e concerned i s n o r m a l l y d i s t r i b u t e d w i t h i n t h e two groups 

b e i n g compared. F r e q u e n t l y b i o l o g i c a l d a t a do n o t adhere t o t h i s 

c o n d i t i o n a l t h o u g h t he t - t e s t i s r o b u s t enough t o d e a l w i t h moderate 

d e v i a t i o n s . 

I n o r d e r t o comply w i t h t h e above r e q u i r e m e n t i t i s p o s s i b l e 

t o a p p l y a t r a n s f o r m a t i o n t o t h e complete raw d a t a s e t t o m i n i m i s e some 

p r e d e t e r m i n e d c r i t e r i a . T r a n s f o r m a t i o n i n t h e p r e s e n t t h e s i s was made 

to m i n i m i s e t h e skewness c o n t a i n e d i n t h e i n d i v i d u a l v a r i a b l e d i s t r i b u t i o n s , 

no a c c o u n t o f k u r t o s i s b e i n g made. The program u t i l i s e d was termed 

MINSKEW (Minimum Skewness Program), w r i t t e n by J. S t e e l and a v a i l a b l e 

t h r o u g h t h e U n i v e r s i t y o f Durham. 

The t r a n s f o r m a t i o n c a l c u l a t e d ̂  w h i c h when a p p l i e d i n t h e 

f u n c t i o n : 

(Y = (x + l)X 

m i n i m i s e d t h e t h i r d ' moment above t h e mean g i v e n by 

skewness = E (Y - Y) N 
( N - l ) ( N - 2 ) S 3 

where Y i s t h e mean, S t h e s t a n d a r d d e v i a t i o n o f Y and N t h e sample s i z e . 

The raw v a r i a t e (x) has 1 added t o remove zero elements from t h e d a t a s e t . 

The program s t o p s when, f o r any p a r t i c u l a r v a r i a b l e : 

(1) The d i m e n s i o n l e s s t h i r d moment, a f t e r two t r a n s f o r m a t i o n s , 

i s l e s s t h a n 0.0001 

o r (2) has an a b s o l u t e v a l u e g r e a t e r t h a n 5 

or (3) 20 a p p r o x i m a t i o n s have f a i l e d t o a c h i e v e t h e c r i t e r i o n . 

Table 13 g i v e s t h e v a r i a b l e s and a p p r o p r i a t e t r a n s f o r m a t i o n s 

u t i l i s e d i n t h e p r e s e n t t h e s i s . 
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UNILATERAL MAXIMUM FINGER RIDGE COUNTS 

Ranking 

A c o n s i d e r a t i o n o f t h e d a t a as a whole shows th e r a n k i n g o f 

t h e d i g i t s f o r b o t h hands and sexes t o be 1>4>5>3>2. P a r t i t i o n i n g 

i n t o f i v e c l a s s e s (page 65 ) u s i n g t h e c h i l d ' s o r p a r e n t s ' b i r t h p l a c e s 

and a n c e s t r y i n s e l e c t e d and u n r e l a t e d p o p u l a t i o n s r e v e a l e d t h a t i n 

every case t h e l e f t hand m a i n t a i n e d t h e above r a n k i n g w h i l e t h e r i g h t 

hand e x h i b i t e d v a r i a t i o n s l i m i t e d t o t h e l a s t two d i g i t s , t h e i r p o s i t i o n 

o c c a s i o n a l l y b e i n g r e v e r s e d . 

Table T7 R i g h t Hand 

Males 

2>3 3>2 

Females 

2>3 3>2 

E n g l i s h o r Salop 

Welsh o r Powys 

4 1 

O 5 

p = 0.023 

0 

4 

D = 0.023 

The v a r i a t i o n s are shown i n t h e above t a b l e , b o t h sexes b e i n g s i m i l a r . 

I t i s a p p a r e n t t h a t " W e l s h n e s s " i s a s s o c i a t e d w i t h 3>2 w h i l e " E n g l i s h n e s s " 

i s more r e l a t e d t o 2>3. The d i s t r i b u t i o n s i n d i c a t e a s i g n i f i c a n t 

d e v i a t i o n f r o m randomness on F i s h e r ' s e x a c t t e s t f o r each sex (p = 0.023) . 

The above f i g u r e s a r e n o t s t r i c t l y t r u e , f o r each o f t h e f i v e p a r t i t i o n s 

i s n o t independent o f t h e r e m a i n d e r , t h e d i v i s i o n on a s e l e c t e d p o p u l a t i o n 

b e i n g made u s i n g t h e same c r i t e r i a o f a n c e s t r y . The r e s u l t s however show 

a p o s s i b l e t r e n d i n t h e d a t a s e t t h a t may appear i n f u r t h e r r e g i o n a l 

s t u d i e s . I t would be t e m p t i n g t o suggest t h a t t h e r a n k i n g o f 3>2 on t h e 

r i g h t hand was a f e a t u r e o f"Welshness"but H o l t (1964) i n her s t u d i e s gave 

t h e same r a n k i n g f o r her E n g l i s h p o p u l a t i o n s , t h e r e v e r s e o f w h i c h i s shown 

above. The p o s s i b l e s i g n i f i c a n c e o f t h e s p e c u l a t i v e r e v e r s e d r e l a t i o n s h i p 

must a w a i t f u r t h e r r e s e a r c h . 
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I n v e s t i g a t i n g r e g i o n a l and a n c e s t r a l v a r i a t i o n s w i t h i n t h e 

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

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

A p a r t f r o m t h e b a s i c comparisons u s i n g b i r t h l o c a t i o n and a n c e s t r y 

s i n g l y , t h e d u a l p a r t i t i o n s gave s i x p o s s i b l e p a i r s o f su b s e t comparisons 

f o r each s e r i e s o f d i v i s i o n s , one s e r i e s (1) b e i n g CBPA w i t h DOW, and t h e 

o t h e r s e r i e s (2) b e i n g PFA and DOW, b o t h CBPA and PFA h a v i n g two c l a s s e s 

o f Powys and Salop, w h i l e DOW has two d i v i s i o n s o f E n g l i s h and Welsh. 

The s i x comparisons a re g i v e n below:-

E n g l i s h i n Powys (EP)-=? - ^ - E n g l i s h i n Salop (ES) 

Welsh i n Powys (WP) « * Welsh i n Salop (WS) 

One major c r i t i c i s m o f t h e above i s t h a t t h e sample s i z e i n any 

subset may f a l l t o a low l e v e l , e s p e c i a l l y when t h e p a r e n t s ' b i r t h l o c a t i o n s 

are used t o d e f i n e t h e b i r t h p l a c e . T h i s f e a t u r e i s l e s s o f a r e s t r i c t i o n 

when, as i n the p r e s e n t s e c t i o n , t h e d a t a a r e m e t r i c , t h e use o f p a t t e r n 

f r e q u e n c i e s however p o s s i b l y g i v e s e x a g g e r a t e d d e v i a t i o n s w i t h i n t h e above 

s u b s e t s . The su b s e t comparisons were made u s i n g a t - t e s t on b o t h t h e 

raw and t r a n s f o r m e d d a t a s e t s when d i v i s i o n was per f o r m e d u s i n g t h e 

c r i t e r i a a l o n e o r a f t e r s e l e c t i o n f o r l o c a l p o p u l a t i o n s . However, t h e 

above s i x s u b s e t comparisons were made u s i n g t he raw d a t a w i t h o u t t r a n s 

f o r m a t i o n . The n o n - p a r a m e t r i c Mann-Whitney U - t e s t was used i n t h e 

comparisons f o r a l l subsets w i t h s i n g l e o r d u a l c r i t e r i a breakdown, 

n a t u r a l l y no t r a n s f o r m a t i o n b e i n g r e q u i r e d . 

C o n s i d e r f i r s t t h e d i s t r i b u t i o n a s s o c i a t e d w i t h each d i g i t 

(Table 28 ) p r i o r t o t r a n s f o r m a t i o n . I t r e v e a l s t h a t t h e r e i s n o t a 

s i n g l e i n s t a n c e where a curve shows b o t h skewness and k u r t o s i s t o e x i s t 

a t a n o n - s i g n i f i c a n t l e v e l i n e i t h e r sex. P a r t i c u l a r d i g i t s may have 
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one o r o t h e r o f t h e two parameters g i v i n g n o n - s i g n i f i c a n c e , b u t never 

b o t h . Between sexes, c o n s i s t e n c y was shown by RT2, RT3 and LT2, a l l 

h a v i n g n o n - s i g n i f i c a n t skew, t h e o n l y o t h e r c o n s t a n t f e a t u r e b e i n g 

s i g n i f i c a n t d e v i a t i o n s on s i m i l a r d i g i t s o v e r sex. 

As a l r e a d y e x p l a i n e d (page 83 ) , t h e proc e s s o f t r a n s f o r m a t i o n 

was p e r f o r m e d t o remove any skew t h a t may have e x i s t e d w i t h o u t c o n s i d e r a t i o n 

o f t h e e f f e c t on k u r t o s i s , c o n s e q u e n t l y t h e f o l l o w i n g d i g i t s gave n o r m a l l y 

d i s t r i b u t e d c u r v e s a f t e r t r a n s f o r m a t i o n . I n males t h e r e were RT1, LT2, 

w h i l e i n females t h e normal curves were a s s o c i a t e d w i t h R T l , RT2, RT4, LT4, 

LT5, a l l t h e r e m a i n i n g d i g i t s h a v i n g s i g n i f i c a n t amounts o f k u r t o s i s s t i l l 

p r e s e n t . 

The r e s u l t s o f p a r t i t i o n i n g t h e d a t a w i l l be g i v e n f o r each 

d i g i t and sex s e p a r a t e l y . 

MALES 

R i g h t F i n g e r One : RTl 

For t h e f i r s t d i g i t on t h e r i g h t hand t h e r e s u l t s showed t h a t 

none o f t h e p a r t i t i o n s made produced any s i g n i f i c a n t d i f f e r e n c e s between 

t h e s u b s e t s g e n e r a t e d , whether c o n s i d e r e d by a t - t e s t i n a raw o r t r a n s 

formed s t a t e , o r n c n - p a r a m e t r i c a l l y on a Mann-Whitney U - t e s t . When 

i n i t i a l l y d i v i d e d by a n c e s t r y , h e t e r o g e n e i t y o f t h e w i t h i n g roup v a r i a n c e 

was shown, b u t t h i s was removed by t r a n s f o r m a t i o n , t h e t - t e s t g i v i n g 

comparable p r o b a b i l i t i e s i n b o t h cases. The average r i d g e c o u n t was 

foun d t o be 19.29. 

R i g h t F i n g e r Two : RT2 

P a r t i t i o n i n g , by t h e c h i l d ' s b i r t h p l a c e and a n c e s t r y s e p a r a t e l y , 

b o t h gave s i g n i f i c a n t d i f f e r e n c e s between t h e s u b s e t s , a s e l e c t i o n 

p r o c e d u r e based on t h e former parameter and, d i v i d e d by t h e l a t t e r , a l s o 
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gave a s i g n i f i c a n t p r o b a b i l i t y . The magnitude o f t h e s e d i f f e r e n c e s were 
comparable, as ju d g e d f r o m t h e i r 'p' v a l u e s , i n b o t h t h e raw a:nd t r a n s 
formed d a t a s e t s u s i n g t h e t - t e s t . The c o n c l u s i o n s reached u s i n g t h e 
non - p a r a m e t r i c t e s t were e x a c t l y comparable. 

Using t h e p a r e n t ' s b i r t h p l a c e i n d i c a t e d no d i f f e r e n c e between 

Powys and Salop, d i v i s i o n by a n c e s t r y i n a s e l e c t e d p o p u l a t i o n a l s o g i v i n g 

n o n - s i g n i f i c a n t p r o b a b i l i t i e s . T h i s l a t t e r r e s u l t was m a i n t a i n e d o v e r 

t h e t r a n s f o r m a t i o n and by t h e n o n - p a r a m e t r i c t e s t . The c o n s i s t e n c y between 

th e m e t r i c and n o n - m e t r i c s t a t i s t i c s i n d i c a t e d t h a t t h e magnitude o f t h e 

d i f f e r e n c e s between s u b s e t s was s u f f i c i e n t f o r t h e former two p a r a m e t e r s 

t o be m a i n t a i n e d even when b o t h t h e raw and t r a n s f o r m e d d a t a s e t s showed 

s i g n i f i c a n t k u r t o s i s . I t w i l l be shown l a t e r t h a t t h i s l a c k o f n o r m a l i t y 

may be t h e cause o f m a r g i n a l s i g n i f i c a n c e between subsets g i v i n g p r o b a b i l i t i e s 

g r e a t e r t h a n t h e 5% l i m i t . 

The d u a l p a r t i t i o n s r e v e a l e d t h a t u s i n g a n c e s t r y w i t h t h e p a r e n t s ' 

b i r t h p l a c e s gave no d i f f e r e n c e s between any o f t h e f o u r subsets on e i t h e r 

s t a t i s t i c even though a n c e s t r y on i t s own was s i g n i f i c a n t (see a b o v e ) . 

S u b s t i t u t i n g t h e c h i l d ' s b i r t h p l a c e d e m o n s t r a t e d t h a t t h e d i f f e r e n c e s 

d i s c o v e r e d above were o n l y p r e s e n t when t h e l i m i t i n g s u b s e t s o f WP and ES 

were compared, b o t h t h e t - t e s t and t h e U s t a t i s t i c l e a d i n g t o t h e same 

c o n c l u s i o n . The subsets WS and WP had p r o b a b i l i t i e s , when compared, t h a t 

were o n l y j u s t n o n l s i g n i f i c a n t . L i n k i n g t h i s w i t h t h e l o w , b u t non

s i g n i f i c a n t d i f f e r e n c e between EP and WP suggests t h a t WP may in d e e d be 

a subs e t w h i c h i s s e p a r a t e from t h e remainder on b o t h p a r a m e t e r s , a l t h o u g h 

s t a t i s t i c a l l y so f r o m o n l y ES. The g r e a t e s t r i d g e c o u n t s were r e l a t e d t o 

WP r a t h e r t h a n ES. 

R i g h t F i n g e r Three : RT3 

Using t h e u s u a l c r i t e r i a t o p a r t i t i o n t h e d a t a , o n l y a n c e s t r y 

produced a s i g n i f i c a n t d i f f e r e n c e between s u b s e t s o f E n g l i s h and Welsh (p=0.035) 
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on a t - t e s t . The c o r r e s p o n d i n g d i v i s i o n s made on t h e s e l e c t e d p o p u l a t i o n s 

gave n o n - s i g n i f i c a n t v a l u e s as d i d t h e use o f t h e c h i l d ' s o r p a r e n t s ' 

b i r t h p l a c e s . Subsequent t o t r a n s f o r m a t i o n t h e s i g n i f i c a n c e f o u n d above, 

a s s o c i a t e d w i t h a n c e s t r y , was removed, a l t h o u g h o n l y j u s t (p = 0.058) . 

Examining t h e o r i g i n a l d i s t r i b u t i o n s showed t h a t o n l y k u r t o s i s was a t a 

s i g n i f i c a n t l e v e l b o t h p r i o r and subsequent t o t h e a p p l i c a t i o n o f t h e 

t r a n s f o r m a t i o n , skewness b e i n g n o n - s i g n i f i c a n t i n b o t h d a t a s e t s , a l t h o u g h 

t h e e f f e c t o f t r a n s f o r m a t i o n was t o remove the h i g h l y s i g n i f i c a n t h e t e r o 

g e n e i t y p r e s e n t between t h e E n g l i s h and Welsh s u b s e t s , t h i s b e i n g s u f f i c i e n t 

t o remove t h e d i f f e r e n c e i n i t i a l l y i n d i c a t e d . Using t h e t r a n s f o r m e d d a t a 

s e t , a l l d i v i s i o n s now gave n o n - s i g n i f i c a n c e between g r o u p s . 

T h a t t h e i n i t i a l n o n - n o r m a l i t y may have i n f l u e n c e d t h e a s s o c i a t e d 

p r o b a b i l i t y e s t i m a t e s i s i n d i c a t e d when t h e same d i v i s i o n s a r e examined 

u s i n g t h e n o n - p a r a m e t r i c Mann-Whitney U - t e s t , where a l l t h e between-group 

d i f f e r e n c e s were n o n - s i g n i f i c a n t . 

The d u a l p a r t i t i o n s a l l gave n o n - s i g n i f i c a n t d i f f e r e n c e s f o r 

a l l t h e su b s e t comparisons u s i n g b o t h t h e c h i l d ' s and p a r e n t s ' b i r t h p l a c e s 

i n c o n j u n c t i o n w i t h a n c e s t r y . 

The c o n c l u s i o n reached t h e r e f o r e i s t h a t w h i l e a n c e s t r y produced 

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

was n o t s u f f i c i e n t t o g i v e s t a t i s t i c a l s i g n i f i c a n c e , t h e i n i t i a l r e s u l t 

b e i n g i n f l u e n c e d by t h e n o n - n o r m a l i t y o f t h e raw d a t a s e t . 

R i g h t F i n g e r Four : RT4 

The raw d a t a showed t h a t b o t h skewness and k u r t o s i s were p r e s e n t 

i n s i g n i f i c a n t amounts, t r a n s f o r m a t i o n f a i l i n g t o remove t h e l a t t e r . 

P a r t i t i o n i n g t h e da t a gave n o n - s i g n i f i c a n t d i f f e r e n c e s between 

subsets f o r a l l comparisons made i n b o t h s i n g l e and d u a l breakdown, f o r raw 

o r t r a n s f o r m e d d a t a s e t s and when b o t h t - t e s t s and U - s t a t i s t i c s were a p p l i e d . 
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Using a n c e s t r y w i t h i n a s e l e c t e d p o p u l a t i o n based on t h e p a r e n t s ' b i r t h 

p l a c e gave a low p r o b a b i l i t y (p = 0.061) whic h was m a i n t a i n e d a f t e r 

t r a n s f o r m a t i o n . The U - s t a t i s t i c however removed t h i s p o s s i b l e d i f f e r e n c e 

(p = 0.84) , a g a i n s u g g e s t i n g t h a t n o n - n o r m a l i t y o f t h e o r i g i n a l d a t a may 

have been c a u s i n g a s p u r i o u s r e s u l t . 

R i g h t F i n g e r F i v e : RT5 

The f i f t h d i g i t f o l l o w s t h e p a t t e r n shown by t h e p r e v i o u s two 

on t h e r i g h t hand. The l a c k o f n o r m a l i t y o f t h e d a t a d i s t r i b u t i o n was 

m a i n t a i n e d a f t e r t r a n s f o r m a t i o n , none o f t h e p a r t i t i o n s g i v i n g s i g n i f i c a n t 

( o r even low) p r o b a b i l i t i e s f o r t h e comparison o f s u b s e t means. These 

c o n c l u s i o n s h e l d o v e r b o t h s t a t i s t i c s and a l l d i v i s i o n s o f t h e d a t a i n 

a raw and t r a n s f o r m e d s t a t e . 

L e f t F i n g e r One : L T l 

L i k e t h e homologue, t h e f i r s t d i g i t on t h e l e f t hand r e v e a l e d a 

normal d i s t r i b u t i o n o n l y a f t e r t r a n s f o r m a t i o n , t h i s p r o c e s s a l s o removing 

any h e t e r o g e n e i t y between t h e w i t h i n group v a r i a n c e s t h a t d i v i s i o n had 

produced. The s i m i l a r i t y was m a i n t a i n e d w i t h none o f t h e p a r t i t i o n s , 

u s i n g e i t h e r s i n g l e o r d u a l c r i t e r i a , h a v i n g any s i g n i f i c a n t d i f f e r e n c e s 

between t h e s u b s e t s g e n e r a t e d . The r e s u l t s were t h e same u s i n g b o t h t h e 

t - t e s t and t h e U s t a t i s t i c . 

L e f t F i n g e r Two : LT2 

When t h e raw d a t a were a n a l y s e d , t h e second d i g i t on t h e r i g h t 

hand gave a s i g n i f i c a n t d i f f e r e n c e between subsets o n l y when a n c e s t r y was 

used as a p a r t i t i o n i n g c r i t e r i o n (p = 0.044), w h i l e u s i n g t h e p a r e n t s ' 

b i r t h p l a c e gave a low b u t n o n - s i g n i f i c a n t d i f f e r e n c e between Powys and 

Salop. 
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A f t e r t r a n s f o r m a t i o n a number o f f a c t o r s became c l e a r . The 

da t a remained non-normal w i t h s i g n i f i c a n t k u r t o s i s s t i l l e x i s t i n g a l t h o u g h 

t h e h e t e r o g e n e i t y f o u n d between t h e E n g l i s h and Welsh subsets was removed. 

The p r o c e s s a l s o removed t h e s i g n i f i c a n t d i f f e r e n c e i n d i c a t e d above 

(p = 0.075), t h i s t r e n d b e i n g c o n f i r m e d i n t h e n o n - p a r a m e t r i c t e s t where 

t h e d i v i s i o n u s i n g a n c e s t r y gave n o n - s i g n i f i c a n t d i f f e r e n c e s between sub

s e t s , as d i d u s i n g t h e p a r e n t s ' b i r t h p l a c e . 

A l l t h e comparisons made u s i n g t h e d u a l p a r t i t i o n s a l s o gave 

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

i n i t i a l s i g n i f i c a n t r e s u l t would t h u s seem t o be a r e s u l t o f n o n - n o r m a l i t y 

i n t h e da t a w h i c h b o t h t r a n s f o r m a t i o n and t h e n o n - p a r a m e t r i c t e s t c o u l d 

account f o r . 

L e f t F i n g e r Three,Four, F i v e : LT3, LT4, LT5 

The f i n a l t h r e e d i g i t s on t h e l e f t hand can be t r e a t e d under one 

heading as t h e y a l l produced s i m i l a r c o n c l u s i o n s . 

N o n - n o r m a l i t y o f t h e da t a s e t s was m a i n t a i n e d o v e r t r a n s f o r m a t i o n 

a l t h o u g h t h i s p r o c e s s d i d remove between-group h e t e r o g e n e i t y o f t h e w i t h i n -

g roup v a r i a n c e s . None o f t h e p a r t i t i o n s made u s i n g s i n g l e o r d u a l 

parameters i n d i c a t e d any s i g n i f i c a n t d i f f e r e n c e s between t h e s u b s e t s p r e s e n t . 

LT5 was an e x c e p t i o n , t h e t - t e s t between WP and ES b e i n g s i g n i f i c a n t (p = 0.042) 

u s i n g t h e p a r e n t s ' b i r t h l o c a t i o n as a par a m e t e r . However, t h e non-

p a r a m e t r i c t e s t gave no i n d i c a t i o n o f such a d i f f e r e n c e , t h e c o n c l u s i o n b e i n g 

t h a t t h e r e s u l t a n t s i g n i f i c a n t p r o b a b i l i t y i s s p u r i o u s , a r i s i n g f r o m non-

n o r m a l i t y o f t h e da t a and h e t e r o g e n e i t y o f t h e w i t h i n - g r o u p v a r i a n c e s . 
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Bimanual Comparisons 

The f i v e homologous comparisons r e v e a l e d a s i g n i f i c a n t d i f f e r e n c e 

between t h e means i n a l l cases. For d i g i t s 1 and 2, t h e r i g h t hand had 

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

magnitude o f t h e d i f f e r e n c e c o u l d be rank e d i n th e o r d e r 1>2>3>5>4, w h i l e 

t h e b i l a t e r a l c o r r e l a t i o n w i t h i n cases was always h i g h l y s i g n i f i c a n t , 

r > 0.74. 

FEMALES 

R i g h t F i n g e r One : RTl 

P r i o r t o t r a n s f o r m a t i o n t h i s d i g i t showed s i g n i f i c a n t skewness 

and k u r t o s i s . However, s u b s e q u e n t l y b o t h were removed t o g i v e a 

s t a t i s t i c a l l y n o r m a l l y d i s t r i b u t e d v a r i a b l e . 

P a r t i t i o n i n g t h e d a t a r e v e a l e d t h a t no s i g n i f i c a n t d i f f e r e n c e 

c o u l d be d e t e c t e d f o r any o f t h e subsets i n e i t h e r s i n g l e o r d u a l p a r t i t i o n s 

f o r e i t h e r p a r a m e t r i c o r n o n - p a r a m e t r i c s t a t i s t i c s on raw o r t r a n s f o r m e d 

d a t a s e t s . 

R i g h t F i n g e r Two : RT2 

The second d i g i t had a d i s t r i b u t i o n such t h a t o n l y k u r t o s i s was 

p r e s e n t . T r a n s f o r m a t i o n however removed even t h i s , a g a i n g i v i n g a 

s t a t i s t i c a l l y normal c u r v e . 

The i n i t i a l p a r t i t i o n i n g o f t h e raw d a t a gave no i n d i c a t i o n o f 

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

(p = 0.09) was foun d u s i n g t h e p a r e n t s ' b i r t h p l a c e . I n t h i s raw s t a t e 

however s i g n i f i c a n t h e t e r o g e n e i t y between s u b s e t s was found when u s i n g t h e 

c h i l d ' s b i r t h p l a c e o r a n c e s t r y i n a s e l e c t e d p o p u l a t i o n (based on CBPA) . 

A f t e r t r a n s f o r m a t i o n t h e same d i v i s i o n s had homogeneous v a r i a n c e s , t h e 
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a s s o c i a t e d t - v a l u e s s t i l l i n d i c a t i n g n o n - s i g n i f i c a n c e d i f f e r e n c e s e x c e p t 
t h a t u s i n g t h e c h i l d ' s b i r t h p l a c e (CBPA) now r e v e a l e d a much l o w e r 
p r o b a b i l i t y (p = 0.059), o n l y j u s t n o n - s i g n i f i c a n t . The view t h a t 
r e g i o n a l v a r i a t i o n may e x i s t was s t r e n g t h e n e d when t h e comparable non-
p a r a m e t r i c t e s t was made, t h e l a t t e r d i v i s i o n (CBPA) now g i v i n g a s i g n i f i c a n t 
d i f f e r e n c e ( j u s t ) between Salop and Powys (p = 0.046) . 

P r o g r e s s i n g t o t h e d u a l p a r t i t i o n i n g s , c o m b i n i n g b o t h t h e c h i l d ' s 

and p a r e n t s ' b i r t h p l a c e s w i t h a n c e s t r y produced s i m i l a r r e s u l t s between them. 

S i g n i f i c a n t d i f f e r e n c e s were shown between WP and ES and between ES and EP. 

These l a t t e r comparisons were made on t h e raw d a t a by a t - t e s t , b u t t h e 

r e s u l t a n t p r o b a b i l i t i e s and c o n c l u s i o n s were t h e same when t h e d a t a were 

t r e a t e d n o n - p a r a m e t r i c a l l y . The f a c t t h a t t h e p a r e n t s ' b i r t h p l a c e 

parameter gave r e s u l t s comparable t o those u s i n g the c h i l d ' s b i r t h p l a c e 

i l l u s t r a t e s how, t a k e n i n d i v i d u a l l y , t h e p a r t i t i o n i n g parameters need n o t 

show s i g n i f i c a n t d i f f e r e n c e s between t h e su b s e t s t h e y g e n e r a t e , w h i l e 

s i g n i f i c a n c e can appear i n a d u a l breakdown o f b i r t h l o c a t i o n s w i t h 

a n c e s t r y . 

R i g h t F i n g e r Three : RT3 

U n l i k e t h e two p r e v i o u s d i g i t s , t h e t h i r d f i n g e r d i d n o t e x h i b i t 

a normal d i s t r i b u t i o n e i t h e r p r i o r o r subsequent t o t r a n s f o r m a t i o n , 

a l t h o u g h i n b o t h i n s t a n c e s skewness was a t a n o n - s i g n i f i c a n t l e v e l . The 

e f f e c t o f t h e t r a n s f o r m on t h e h e t e r o g e n e i t y , f o u n d as a r e s u l t o f 

p a r t i t i o n i n g , was t o remove i t , t h i s i n f a c t b e i n g t h e g e n e r a l r e s u l t f o r 

a l l d i g i t s o v e r b o t h sexes. 

D i v i d i n g t h e da t a u s i n g t h e v a r i o u s c r i t e r i a s i n g l y i n d i c a t e d no 

s i g n i f i c a n t d i f f e r e n c e s i n t h e mean r i d g e c o u n t s i n e i t h e r t h e raw o r 

t r a n s f o r m e d d a t a s e t s when compared by e i t h e r t h e t - t e s t o r U s t a t i s t i c . 

The d u a l p a r t i t i o n s gave e x a c t l y comparable c o n c l u s i o n s when t h e c h i l d ' s 
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b i r t h p l a c e was c o u p l e d w i t h a n c e s t r y , a l t h o u g h u s i n g the p a r e n t s ' b i r t h 
l o c a t i o n s gave d i f f e r e n t r e s u l t s . For b o t h t h e t - t e s t s and the non-
p a r a m e t r i c t e s t s t h e f o l l o w i n g comparisons produced s i g n i f i c a n t p r o b a b i l i t y 
e s t i m a t e s , ES a g a i n s t WS and WS a g a i n s t WP. A t h i r d comparison of WS 
a g a i n s t EP had a n o n - s i g n i f i c a n t p r o b a b i l i t y a l t h o u g h i t was lower than 
any o f t h e r e m a i n i n g comparisons and i n d i c a t e s t h a t t h e subset WS i s the 
one w h i c h i s s t a t i s t i c a l l y d e v i a n t f r o m t h e r e m a i n i n g t h r e e , these being 
r e l a t i v e l y homogeneous. T h i s d i g i t i l l u s t r a t e s an u n u s u a l s i t u a t i o n o f 
s i g n i f i c a n c e b e i n g a s s o c i a t e d w i t h t h e p a r e n t s ' b i r t h p l a c e and a n c e s t r y , 
and n o t w i t h t h e c h i l d ' s b i r t h l o c a t i o n . As f o r t h e l a s t d i g i t , however, 
s i g n i f i c a n c e o n l y appeared i n a d u a l p a r t i t i o n , no i n d i c a t i o n of d i f f e r 
e n t i a t i o n b e i n g p r e s e n t when t h e parameters were used a l o n e . 

R i g h t F i n g e r Four : RT4 

T h i s d i g i t showed no s i g n i f i c a n t k u r t o s i s i n i t s d i s t r i b u t i o n 

b u t d i d have s i g n i f i c a n t skewness. T r a n s f o r m a t i o n removed the l a t t e r 

w h i l e m a i n t a i n i n g t h e f o r m e r parameter a t a low l e v e l , g i v i n g a s t a t i s t i c 

a l l y normal c u r v e . 

None o f t h e p a r t i t i o n s produced, u s i n g s i n g l e o r dual c r i t e r i a 

and t r e a t i n g t h e d a t a p a r a m e t r i c a l l y o r n o n - p a r a m e t r i c a l l y , gave any 

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

r i d g e c o u n t f o r t h e d i g i t was 15.76. 

R i g h t F i n g e r F i v e : RT5 

The f i n a l d i g i t on the r i g h t hand c o n t a i n e d s i g n i f i c a n t amounts 

o f b o t h skewness and k u r t o s i s , t h e l a t t e r n o t b e i n g removed by t r a n s f o r m a t i o n 

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

P a r t i t i o n i n g t h e d a t a u s i n g t h e c r i t e r i a s i n g l y r e v e a l e d t h a t 

o n l y t h e c h i l d ' s b i r t h p l a c e gave a s i g n i f i c a n t d i f f e r e n c e between Salop and 
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Powys. The w i t h i n - g r o u p v a r i a n c e s were homogeneous, t r a n s f o r m a t i o n 
m a i n t a i n i n g t h e d i f f e r e n c e n o t e d above. T h i s r e s u l t i s c o n f i r m e d , even 
though t h e d a t a are n o t n o r m a l l y d i s t r i b u t e d , by o b s e r v i n g t h a t t h e U 
s t a t i s t i c a l s o g i v e s a s i g n i f i c a n t d i f f e r e n c e between subsets (p = 0.021). 

The more d e t a i l e d d u a l breakdown, u s i n g t h e c h i l d ' s b i r t h p l a c e 

i n c o n j u n c t i o n w i t h a n c e s t r y , gave a s i g n i f i c a n t d i f f e r e n c e between t h e 

s u b s e t s , t h e f o l l o w i n g comparisons b e i n g i n v o l v e d : WP a g a i n s t ES and 

ES a g a i n s t EP. N o r m a l l y such r e s u l t s have been c o n s i s t e n t whether t h e 

t - t e s t o r U s t a t i s t i c i s used i n an a n a l y s i s . However, f o r t h i s d i g i t 

a dichotomy was not e d when WP and ES were t e s t e d f o r a d i f f e r e n c e i n mean 

r i d g e c o u n t . The t - t e s t i n d i c a t e d a s i g n i f i c a n t d i f f e r e n c e between them 

(p = 0.038) w h i l e t h e U s t a t i s t i c was j u s t n o t s i g n i f i c a n t (p = 0.060). 

I t i s co n c l u d e d t h a t t h e two subsets do have a mean d i f f e r e n c e o f an adequate 

magnitude t o p r o d u c i n g s i g n i f i c a n c e . H o w e v e r , t h e l a c k o f n o r m a l i t y i n t h e 

d i s t r i b u t i o n c u r v e s must be s u f f i c i e n t t o produce s i g n i f i c a n c e on a t - t e s t 

b u t n o t on t h e n o n - p a r a m e t r i c t e s t , t h e l a t t e r b e i n g d i s t r i b u t i o n f r e e . 

L e f t F i n g e r One : LT1 

The f i r s t d i g i t o n t h e l e f t hand had s i g n i f i c a n t amounts o f 

k u r t o s i s subsequent t o t r a n s f o r m a t i o n b u t n o t p r i o r t o i t , skewness h a v i n g 

th e r e v e r s e d r e l a t i o n s h i p . 

D i v i s i o n o f t h e d a t a i n i t i a l l y gave no d i f f e r e n c e s i n t h e means 

o f t h e subsets g e n e r a t e d a l t h o u g h u s i n g the c h i l d ' s b i r t h l o c a t i o n v e r y 

n e a r l y a c h i e v e d t h e c r i t i c a l p r o b a b i l i t y (p = 0.055). A l t h o u g h t h e w i t h i n -

group v a r i a n c e s were homogeneous, t r a n s f o r m a t i o n decreased t h e d i f f e r e n c e 

between t h e su b s e t s on t h i s l a t t e r d i v i s i o n (p = 0.078), presumably as a 

r e s u l t o f i t s i n f l u e n c e on t h e shape o f the d i s t r i b u t i o n . 

P r o g r e s s i n g t o t h e d u a l p a r t i t i o n i n g r e v e a l e d t h a t u s i n g a 

t - t e s t produced o n l y one s i g n i f i c a n t p r o b a b i l i t y , comparing WS w i t h WP, 
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a l t h o u g h WP and ES had a p r o b a b i l i t y below 10% . The comparable comparisons 
made u s i n g t h e p a r e n t s ' b i r t h p l a c e a g r e e d , i n d i c a t i n g a s i g n i f i c a n t d i f f 
erence between WS and WP, b u t now a l s o produced a low p r o b a b i l i t y between 
ES and WS, t h i s f o r m e r l y n o t h a v i n g been t h e case. C o n s i d e r i n g t h e non-
p a r a m e t r i c t e s t s showed t h a t none o f t h e comparisons made produced any 
s i g n i f i c a n t p r o b a b i l i t i e s f o r e i t h e r s e r i e s o f d i v i s i o n . I t would t h u s 
seem t h a t t h e s i g n i f i c a n c e s n o t e d above were m a i n l y t h e r e s u l t o f non-
normal d a t a d i s t r i b u t i o n s a c t i n g on m a r g i n a l p r o b a b i l i t i e s , t h e U s t a t i s t i c 
s e emingly c l e a r i n g away the c o n f u s i o n . 

L e f t F i n g e r Two : LT2 

U n l i k e t h e homologue, t h e l e f t hand d i d n o t have a normal c u r v e 

subsequent t o t r a n s f o r m a t i o n , k u r t o s i s s t i l l b e i n g s i g n i f i c a n t a l t h o u g h 

skewness was n o t p r e s e n t e i t h e r b e f o r e o r a f t e r t he t r a n s f o r m a t i o n . 

P a r t i t i o n i n g t h e d a t a u s i n g t h e parameters s i n g l y gave no 

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

produced a low p r o b a b i l i t y (p = 0.075) i n b o t h t h e raw and t r a n s f o r m e d d a t a 

s e t s and w i t h t h e U s t a t i s t i c . Using t h e c h i l d ' s b i r t h p l a c e i n t h e d u a l 

breakdown gave s t a t i s t i c a l s i g n i f i c a n c e t o t h e comparison WP a g a i n s t ES 

(p = 0.046), and ES a g a i n s EP (p = 0.050). T h i s was unusual i n t h a t where 

t h i s had f o r m e r l y o c c u r r e d , as i n RT2 and RT5, i t was t h e Salop/Powys 

d i v i s i o n which had i n i t i a l l y produced s i g n i f i c a n c e and n o t , as i n t h e 

p r e s e n t case, t h e Eng l i s h / W e l s h d i v i s i o n . The s i g n i f i c a n t d i f f e r e n c e s 

noted above were c o n s i s t e n t o v e r t h e t - t e s t and t h e U s t a t i s t i c , making i t 

u n l i k e l y t h a t s a mpling d i s t r i b u t i o n was p r o d u c i n g a s p u r i o u s r e s u l t . 

I f t h e p a r e n t s ' b i r t h p l a c e s a r e used i n s t e a d o f t h e c h i l d ' s , 

none o f t h e s u b s e t comparisons produce s i g n i f i c a n t p r o b a b i l i t i e s a l t h o u g h 

on b o t h s t a t i s t i c s , WS a g a i n s t WP produced a low v a l u e (p < 0.09) . 
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L e f t F i n g e r Three, Four : LT3, LT4 

The t h i r d and f o u r t h d i g i t s w i l l be t r e a t e d s i m u l t a n e o u s l y 

as, i n g e n e r a l , t h e c o n c l u s i o n s reached a r e t h e same f o r b o t h . 

The d i s t r i b u t i o n c u r v e s i n t h e raw d a t a showed t h a t n e i t h e r 

d i g i t was s t a t i s t i c a l l y n o r m a l , t h e f o r m e r h a v i n g s i g n i f i c a n t k u r t o s i s , 

t h e l a t t e r s i g n i f i c a n t skew. T r a n s f o r m a t i o n m a i n t a i n e d t h e k u r t o s i s 

l e v e l i n b o t h f i n g e r s , t h e l a c k o f skew i n d i c a t i n g t h a t t h e f o u r t h d i g i t 

was now s t a t i s t i c a l l y n o r m a l , t h e t h i r d d i g i t n o t b e i n g so. 

P a r t i t i o n i n g t h e d a t a u s i n g b o t h s i n g l e and d u a l c r i t e r i a , on 

raw and t r a n s f o r m e d d a t a s e t s , produced n o n - s i g n i f i c a n t comparisons 

between subsets i n a l l cases f o r b o t h t h e t - t e s t and t h e Mann-Whitney 

U t e s t . 

L e f t F i n g e r F i v e : LT5 

E x a m i n a t i o n o f t h e d i s t r i b u t i o n p a rameters f o r b o t h t h e raw 

and t r a n s f o r m e d curves showed t h a t t h e e f f e c t o f t r a n s f o r m i n g was t o g i v e 

a s t a t i s t i c a l l y normal c u r v e , b o t h skewness and k u r t o s i s h a v i n g f o r m e r l y 

e x i s t e d a t a s i g n i f i c a n t l e v e l . 

The i n i t i a l d i v i s i o n o f t h e d a t a r e v e a l e d t h a t u s i n g t h e c h i l d ' s 

b i r t h p l a c e produced h i g h l y s i g n i f i c a n t d i f f e r e n c e s between Powys and Salop 

on t h e t - t e s t f o r raw and t r a n s f o r m e d d a t a s e t s (p = 0.002, p = O.003 

r e s p e c t i v e l y ) , as w e l l as on t h e U s t a t i s t i c . None o f t h e o t h e r parameters 

gave such s i g n i f i c a n t v a l u e s . 

The d u a l p a r t i t i o n s r e v e a l e d t h a t s i g n i f i c a n t p r o b a b i l i t i e s were 

a g a i n o b t a i n e d o n l y when t h e c h i l d ' s b i r t h p l a c e was used i n c o n j u n c t i o n w i t h 

a n c e s t r y . The comparisons w h i c h produced s i g n i f i c a n t d i f f e r e n c e s were WP 

a g a i n s t ES and ES a g a i n s t EP, t h e r e s u l t b e i n g m a i n t a i n e d by b o t h t h e t - t e s t 

and U s t a t i s t i c . None o f t h e o t h e r comparisons produced s i g n i f i c a n c e , 

i n d i c a t i n g t h a t i t was t h e s u b s e t ES w h i c h i s d i f f e r e n t i a t i n g from t h e 

r e m a i n d e r . 
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B i l a t e r a l Comparisons 

The b i l a t e r a l homologous comparisons showed t h a t i n a l l b u t 

the f i f t h d i g i t t h e r e was a h i g h l y s i g n i f i c a n t d i f f e r e n c e between t h e 

r i g h t and l e f t hands, f o r a l l d i g i t s t h e mean r i d g e c o u n t on t h e r i g h t 

b e i n g g r e a t e r t h a n on t h e l e f t . The r a n k i n g o f t h e b i l a t e r a l d i f f e r e n c e s 

i s s i m i l a r t o t h e males e x c e p t t h a t t h e l a s t two d i g i t s a r e r e v e r s e d , i . e . 

1>2>3>4>5. The c o r r e l a t i o n s between hands w i t h i n cases i s h i g h l y 

s i g n i f i c a n t f o r a l l homologous p a i r s , r > 0.76. 

Sex Comparison 

The p a r a m e t r i c t - t e s t between t h e sexes f o r each d i g i t showed 

t h a t f o r a l l e x c e p t RT2 t h e r e was a h i g h l y s i g n i f i c a n t d i f f e r e n c e . The 

f i r s t d i g i t on b o t h hands showed t h e g r e a t e s t d i f f e r e n c e , a l t h o u g h i n a l l 

i n s t a n c e s t h e p r o b a b i l i t y e s t i m a t e i s p < 0.001, a p a r t f r o m RT3 where t h e 

c o r r e s p o n d i n g v a l u e i s p < 0.05. 

General C o n c l u s i o n s 

I n v i e w o f t h e r e l a t i v e l y h i g h i n t e r c o r r e l a t i o n s f o u n d between 

homologues i t i s n o t t o o s u r p r i s i n g t h a t p a i r s o f d i g i t s s h o u l d have 

comparable c o n c l u s i o n s a s s i g n e d t o them. However, i t i s a p p a r e n t t h a t 

s u f f i c i e n t unique v a r i a t i o n e x i s t s t o make i t w o r t h w h i l e p e r f o r m i n g t h e 

complete s e r i e s o f a n a l y s i s . I t has been shown t h a t i t i s p o s s i b l y b e t t e r 

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

c o u n t s and t o produce a s m a l l number, perhaps f i v e , o f f a c t o r s which have 

th e p r o p e r t y o f b e i n g b o t h s t a n d a r d i s e d and o r t h o g o n a l t o each o t h e r . 

T h i s was n o t done i n t h e p r e s e n t t h e s i s . 

Using t h e i n i t i a l u n i l a t e r a l maximum r i d g e c o u n t s showed t h a t 

t h e l a c k o f n o r m a l i t y o f t h e d i s t r i b u t i o n c urves can produce s p u r i o u s 

s i g n i f i c a n c e v a l u e s between s u b s e t s . T r a n s f o r m a t i o n i n g e n e r a l w i l l 
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remove b o t h h e t e r o g e n e i t y between t h e w i t h i n - g r o u p v a r i a n c e s and 
skewness b u t , a t l e a s t i n t h e p r e s e n t d a t a , produced v a r i a b l e e f f e c t s on 
k u r t o s i s . Using t h e n o n - p a r a m e t r i c Mann-Whitney U s t a t i s t i c has t h e 
advantage o f b e i n g d i s t r i b u t i o n f r e e , b u t i t i s n o t as p o w e r f u l a t e s t 
as t h e p a r a m e t r i c method. However, i t seems t h a t i n i n s t a n c e s where t h e 
p r o b a b i l i t y was m a r g i n a l on t h e t - t e s t , t h e U s t a t i s t i c gave an e s t i m a t e 
t h a t was i n t h e same d i r e c t i o n as t h a t produced by t h e change from raw t o 
t r a n s f o r m e d d a t a s e t s . RT2 and L T l i n females p r o v i d e examples o f t h i s 
p r o c e s s . P r o v i d e d t h e subsets have s u f f i c i e n t l y l a r g e numbers o f cases 
w i t h i n them, i t would seem p r o f i t a b l e t o o m i t t h e p a r a m e t r i c t - t e s t and 
j u s t p e r f o r m t h e n o n - p a r a m e t r i c t e s t . C o n f i r m a t i o n o r r e j e c t i o n o f t h i s 
s u g g e s t i o n must a w a i t f u r t h e r a n a l y s i s o f d e r m a t o g l y p h i c m a t e r i a l . 

Examining t h e v a r i o u s p a r t i t i o n s o f t h e d a t a r e v e a l e d t h a t i n 

males t h e r e were no d i f f e r e n c e s between s u b s e t s , o n l y RT2 b e i n g t h o u g h t t o 

produce s u f f i c i e n t e v i d e n c e t o w a r r a n t such a r e l a t i o n s h i p . I n females 

t h e d i g i t s RT2, RT5, LT2 and LT5 a l l i n d i c a t e d d i f f e r e n t i a t i o n f o r t h e i r 

r i d g e counts between t h e c r i t e r i a used. I n g e n e r a l , u s i n g t h e p a r e n t s ' 

b i r t h p l a c e o r a n c e s t r y , o r t h i s l a t t e r parameter i n a s e l e c t e d p o p u l a t i o n , 

f a i l e d t o g i v e any subsets w h i c h had low p r o b a b i l i t i e s a t t a c h e d t o t h e i r 

t - t e s t s . T h i s was e s p e c i a l l y t r u e f o r females a f t e r t r a n s f o r m a t i o n . 

I n males, s u r p r i s i n g l y , a n c e s t r y d i d g i v e many d i g i t s w i t h low b u t non

s i g n i f i c a n t p r o b a b i l i t i e s , even i n s e l e c t e d p o p u l a t i o n s . However, i t i s 

n o t i c e a b l e t h a t t h i s tendency i s much l e s s marked when t h e U - s t a t i s t i c i s 

examined and a l s o those d i g i t s w h i c h show t h i s e f f e c t a l l have s i g n i f i c a n t 

v a l u e s f o r k u r t o s i s a f t e r t r a n s f o r m a t i o n . 

Using t h e c h i l d ' s b i r t h p l a c e was n o t much more s u c c e s s f u l as a 

p a r t i t i o n i n g parameter, e x c e p t t h a t t h e r e s u l t s were c o n s i s t e n t a f t e r 

t r a n s f o r m a t i o n and w i t h t h e n o n - p a r a m e t r i c t e s t . 
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The dual p a r t i t i o n s using the p a r e n t s ' b i r t h l o c a t i o n w i t h 

a n c e s t r y were extremely u n s u c c e s s f u l i n producing any subsets w i t h 

s i g n i f i c a n t mean d i f f e r e n c e s , p a r t i c u l a r l y i n males. That t h i s was not 

merely a r e s u l t o f wayward d i s t r i b u t i o n i s shown by examination of the 

U - s t a t i s t i c s , the c o n c l u s i o n s agreeing with the t - t e s t . R e placing the 

c h i l d ' s b i r t h p l a c e f o r the parents' was more s u c c e s s f u l , the four d i g i t s 

a l ready noted i n d i c a t i n g t h a t some s i g n i f i c a n t d i f f e r e n c e s were p r e s e n t . 

I n females a p a r t i c u l a r p a t t e r n was apparent i n t h a t the comparisons which 

produced s i g n i f i c a n c e were the same i n the four d i g i t s , these being WP 

a g a i n s t ES and ES a g a i n s t EP. Th i s c o n c l u s i o n was found f o r both the 

t - t e s t and the U - s t a t i s t i c . 

I n g e n e r a l , the p r o b a b i l i t i e s between EP and WP and ES and WS a r e l a r g e , 

suggesting t h a t the major d i v i s i o n i s between c o u n t i e s , a n c e s t r y c o n t r i b u t i n g 

to a s l i g h t i n c r e a s e i n d i f f e r e n t i a t i o n , but not to a g r e a t e x t e n t . I n 

males, these two parameters were again u n s u c c e s s f u l i n g i v i n g c o n s i s t e n t 

d i f f e r e n t i a t i o n . A f u r t h e r f e a t u r e worthy of note i s t h a t f o r RT3 i n 

females, s i g n i f i c a n t d i f f e r e n t i a t i o n i s found using the p a r e n t s ' b i r t h p l a c e 

with a n c e s t r y f o r the comparison of ES with WS and WS a g a i n s t WP, although 

n e i t h e r parameter gave s i g n i f i c a n c e when used alone. The d i s t r i b u t i o n of 

these subset d i f f e r e n c e s does not e a s i l y f i t i n t o the above p a t t e r n and 

w i l l remain an i s o l a t e d o b s e r v a t i o n a t p r e s e n t . 

Figure T1 

3 EP ES 

WP WS 
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ABSOLUTE FINGER RIDGE COUNTS 

The previous a n a l y s i s was performed on the u n i l a t e r a l 

maximum f i n g e r ridge counts and given i n d e t a i l mainly because t h i s 

parameter i s so o f t e n d e t a i l e d i n the l i t e r a t u r e . Another measure o f 

d i g i t a l r i d ge counts however would be the absolute f i n g e r r i d g e counts 

a t t a i n e d by the summation o f the r a d i a l and u l n a r counts on each d i g i t , 

g i v i n g a v a l u e f o r each. When the p a t t e r n on the f i n g e r t i p s i s e i t h e r 

an a r c h or loop (ulnar or r a d i a l ) , the absolute count and u n i l a t e r a l count 

are i d e n t i c a l . I t i s only where double t r i r a d i i p a t t e r n s , such as whorls 

or c e n t r e pocket loops occur t h a t the v a l u e s are d i f f e r e n t , the absolute 

count being g r e a t e r than the u n i l a t e r a l . The fo l l o w i n g d i s c u s s i o n w i l l 

be b r i e f and i s intended only to i n v e s t i g a t e an a l t e r n a t i v e way of 

measuring r i d g e count numbers. Both sexes w i l l be considered simultaneously. 

The d i s t r i b u t i o n curves a s s o c i a t e d with each d i g i t are comparable 

to the u n i l a t e r a l curves, except i n having higher means and v a r i a t i o n s . 

They do not seem to have a g r e a t e r number of normal d i s t r i b u t i o n s , e i t h e r 

p r i o r or subsequent to transformation, than the u n i l a t e r a l measures had, 

except t h a t p r i o r to transformation skewness i s always s i g n i f i c a n t f o r a l l 

d i g i t s i n both sexes, whereas the u n i l a t e r a l curves had a few d i g i t s w i t h 

no such d e v i a t i o n s p r e s e n t . 

P a r t i t i o n i n g the data again showed t h a t n e i t h e r a n c e s t r y nor 

the p a r e n t s ' b i r t h p l a c e s produced d i s c r i m i n a t i o n w i t h i n the data s e t i n 

e i t h e r sex. The c h i l d ' s b i r t h p l a c e was s l i g h t l y more s u c c e s s f u l . 

However, a l l the a s s o c i a t e d p r o b a b i l i t i e s tended to be g r e a t e r than the 

previous a n a l y s i s produced, now g i v i n g n o n - s i g n i f i c a n c e where p r e v i o u s l y 

marginal s i g n i f i c a n c e was i n d i c a t e d . Transformation had s i m i l a r e f f e c t s 

on these p r o b a b i l i t i e s , as a l r e a d y d i s c u s s e d . The non-parametric t e s t 

showed FR2 i n males and FL5 i n females to be d i f f e r e n t i n t h e i r means 

between Powys and Salop. 
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The dual p a r t i t i o n s again only gave s i g n i f i c a n t v a l u e s when 

the c h i l d ' s b i r t h p l a c e was used with a n c e s t r y . However, the p r o b a b i l i t i e s 

were g r e a t e r than those p r e v i o u s l y reported. The subset s which had the 

s i g n i f i c a n t r e s u l t s were s t i l l the same, but the d i g i t s which showed them 

were only FR2 and FL5, the other two d i g i t s , FR5 and FL2 having v a l u e s 

below 10%, but a l l i n general a t a n o n - s i g n i f i c a n t l e v e l . The r e s u l t s are 

c o n s i s t e n t f o r both the t - t e s t and the Mann-Whitney U _ t e s t . 

Thus, while there i s moderate agreement between the u n i l a t e r a l 

a b solute f i n g e r r i dge counts, the l a t t e r v a r i a b l e shows l e s s s i g n i f i c a n t 

v a r i a b i l i t y between the subsets generated than the former count. I t may 

w e l l be t h a t using other c r i t e r i a to p a r t i t i o n the data would produce 

another r e s u l t , but f o r the p r e s e n t the former methodology o f measuring 

r i d g e counts, when analysed i n the given form, i s the more s u c c e s s f u l i n 

producing r e g i o n a l d i f f e r e n t i a t i o n . 

SUMMATION OF FINGER RIDGE COUNTS : TOTALS 

Having examined the f i n g e r s i n d i v i d u a l l y , the u n i l a t e r a l v a l u e s 

can be combined to give a t o t a l f o r each hand, and f i n a l l y a grand t o t a l 

per p u p i l . 

MALES 

Rig h t F i n g e r Ridge Count :: RFRC/Left F i n g e r Ridge Count : LFRC/Total 

F i n g e r Ridge Count : TFRC 

As the co n c l u s i o n s reached a r e s i m i l a r for a l l t h r e e v a r i a b l e s , 

they w i l l be considered simultaneously. The d i s t r i b u t i o n curves show 

t h a t the three t o t a l s a l l had s i g n i f i c a n t skewness, but not k u r t o s i s , 

p r i o r to transformation, w h i l e subsequently they were s t a t i s t i c a l l y normal. 

The g r e a t e r means were found on the r i g h t hand. 
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P a r t i t i o n i n g the data by the usual three parameters showed t h a t 
no s i g n i f i c a n t d i f f e r e n c e between any of the subsets generated could be 
detected. T h i s was t r u e f o r s i n g l e and dual p a r t i t i o n s i n the raw and 
transformed data s e t s when e i t h e r the t - t e s t or Mann-Whitney U - s t a t i s t i c 
was a p p l i e d . The s i n g l e exception was f o r RFRC when the c h i l d ' s b i r t h 
p l a c e was a s i n g l e d i v i d i n g parameter. The t - t e s t on the raw data 
showed n o n - s i g n i f i c a n t d i f f e r e n c e s while the t r a n s f o r m a t i o n produced a 
much lower n o n - s i g n i f i c a n t p r o b a b i l i t y . Although the within-group 
v a r i a n c e s i n t h i s p a r t i c u l a r case were homogeneous, the r e was s u f f i c i e n t 
room to produce an improvement i n p r o b a b i l i t y , e s p e c i a l l y when the t r a n s 
formations gave a normal d i s t r i b u t i o n . A s i g n i f i c a n t r e s u l t was found 
when the U - s t a t i s t i c was a p p l i e d , the d i f f e r e n c e between counts being 
j u s t s i g n i f i c a n t (p = 0.043) . T h i s remains an i s o l a t e d r e s u l t f o r males 
i n the p r e s e n t v a r i a b l e s . Even though the i n d i v i d u a l d i g i t s showed an 
almost complete l a c k of s i g n i f i c a n t v a r i a t i o n between the s u b s e t s , i t was 
p o s s i b l e t h a t summation of the counts might am p l i f y any c o n s i s t e n t d i f f 
e r e n t i a t i o n t h a t may have e x i s t e d . The above r e s u l t s would suggest t h a t 
none are p r e s e n t , the i n d i v i d u a l d i g i t s a c t i n g i n a random manner to the 
p a r t i t i o n i n g c r i t e r i a . 

FEMALES 

Rig h t F i n g e r Ridge Count : RFRC 

Although three v a r i a b l e s w i l l be examined s e p a r a t e l y f o r females, 

one f a c t o r i s common; the d i s t r i b u t i o n curves show t h a t both skewness and 

k u r t o s i s are p r e s e n t a t s i g n i f i c a n t l e v e l s p r i o r to t r a n s f o r m a t i o n , the 

l a t t e r remaining a t an i n c r e a s e d l e v e l subsequently. 

P a r t i t i o n i n g the data using the s i n g l e c r i t e r i o n showed t h a t 

only the c h i l d ' s b i r t h p l a c e produced a s i g n i f i c a n t d i f f e r e n c e between the 

subsets (p = 0.028)on a t - t e s t . Transformation confirmed t h i s , although 
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the p va l u e was r a i s e d s l i g h t l y . The non-parametric t e s t s gave a non

s i g n i f i c a n t d i f f e r e n c e between a l l the subsets i n each d i v i s i o n . However, 

t h i s was only marginal f o r the c h i l d ' s b i r t h p l a c e (p = 0.062). For t h i s 

l a t t e r parameter the change i n s i g n i f i c a n c e between the t - t e s t and U-

s t a t i s t i c i s probably the r e s u l t of the d i s t r i b u t i o n being non-Gaussian 

whereas the non-parametric t e s t i s d i s t r i b u t i o n f r e e . 

The dual p a r t i t i o n s gave no s i g n i f i c a n t v a l u e s when the parent's 

b i r t h p l a c e was used w i t h a n c e s t r y but, as with the i n d i v i d u a l d i g i t s , 

using the c h i l d ' s b i r t h l o c a t i o n was more promising. For the t - t e s t 

only one comparison was s t a t i s t i c a l l y s i g n i f i c a n t , t h a t o f WP a g a i n s t ES 

although ES/EP (ES a g a i n s t EP) and WS/WP both had low but n o n - s i g n i f i c a n t 

p r o b a b i l i t i e s a t t a c h e d to the comparisons. The non-parametric t e s t s 

i n d i c a t e d however t h a t these r e s u l t s may be caused by non-normal 

d i s t r i b u t i o n s , f o r the U - s t a t i s t i c gave only the comparison o f ES/EP, a 

value below 10%, a l l the ot h e r s being much l e s s s i g n i f i c a n t . 

Examination of the mean counts showed the g r e a t e r v a l u e s to be 

a s s o c i a t e d with ES and WS, both EP and WP being much lower. 

L e f t F i n g e r Ridge Count : LFRC 

The l e f t hand total has much i n common wi t h the r i g h t i n t h a t 

only the c h i l d ' s b i r t h p l a c e produced a s i g n i f i c a n t d i f f e r e n c e between i t s 

subsets p r i o r to trans f o r m a t i o n when t e s t e d by a t - t e s t (p = 0.049), 

although t h i s i s a marginal r e s u l t . The e f f e c t of tr a n s f o r m a t i o n was to 

r a i s e t h i s p r o b a b i l i t y to a n o n - s i g n i f i c a n t l e v e l (p = 0.062) w i t h the U-

s t a t i s t i c again showing even l e s s s i g n i f i c a n c e (p = 0.079) . 

P a r t i t i o n i n g by the parent's b i r t h p l a c e and a n c e s t r y s i m u l t a n 

eously gave n o n - s i g n i f i c a n t v a l u e s f o r a l l the t e s t s made, w h i l e the c h i l d ' s 

b i r t h p l a c e with the l a t t e r again gave some i n d i c a t i o n o f d i f f e r e n c e s w i t h i n 

the data. The t - t e s t r e v e a l e d t h a t the comparisons WP/ES and ES/EP both 
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had s i g n i f i c a n t v a l u e s a s s o c i a t e d with t h e i r mean d i f f e r e n c e s , t h i s being 

maintained f o r the U - s t a t i s t i c . The v a r i a b l e i l l u s t r a t e d the p o i n t t h a t 

even when the e f f e c t s o f a t r a n s f o r m a t i o n and a d i s t r i b u t i o n - f r e e s t a t i s t i c 

i n d i c a t e s t h a t s i n g l e parameters may not be producing s u b s e t s , w i t h d i f f 

erences not a t t r i b u t a b l e to non-normal data, the more d e t a i l e d d i v i s i o n s 

can g i v e c o n s i s t e n t s i g n i f i c a n t d i f f e r e n c e s between t h e i r subset means or 

rank means. 

The mean r i d g e counts f o r these l a t t e r subsets again followed 

the p a t t e r n observed i n the r i g h t hand i n t h a t the g r e a t e r v a l u e s were 

a s s o c i a t e d with ES and WS, both being g r e a t e r than the means i n e i t h e r 

EP o r WP. 

T o t a l F i n g e r Ridge Count : TFRC 

Summation of the u n i l a t e r a l t o t a l s f o r each hand gave the t o t a l 

f i n g e r r idge count, TFRC. Not u n n a t u r a l l y , i t r e f l e c t e d any c o n s i s t e n t 

o b s e r v a t i o n s made between the hands. Of the s i n g l e p a r t i t i o n i n g parameters, 

only the c h i l d ' s b i r t h p l a c e showed any s i g n i f i c a n t d i f f e r e n c e s between i t s 

subsets and t - t e s t , t h i s p r o b a b i l i t y d e c r e a s i n g i n s i g n i f i c a n c e when a p p l i e d 

to the transformed data s e t and becoming m a r g i n a l l y n o n - s i g n i f i c a n t on the 

U - s t a t i s t i c . 

The dual p a r t i t i o n s again i d e n t i f i e d the s u b s e t s WP/ES and ES/EP 

as having s i g n i f i c a n t d i f f e r e n c e s on the t - t e s t . However, the U - s t a t i s t i c 

only r e v e a l e d the l a t t e r comparison to have s i g n i f i c a n c e , the former now 

being m a r g i n a l l y not so (p = 0.066) . These l a t t e r r e s u l t s were only shown 

when the c h i l d ' s b i r t h p l a c e was used i n c o n j u n c t i o n w i t h a n c e s t r y ; u s i n g 

the parent's b i r t h p l a c e gave n o n - s i g n i f i c a n t r e s u l t s i n a l l c a s e s . 

The mean ri d g e counts were again a r e f l e c t i o n of the i n d i v i d u a l 

hands, the g r e a t e r mean being found with ES, WS being n o n - s i g n i f i c a n t l y 

lower but g r e a t e r than e i t h e r EP o r WP. 
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ABSOLUTE FINGER RIDGE COUNTS : T o t a l s 

R i g h t F i n g e r Absolute Count : RFAC/Left F i n g e r Absolute Count : LFAC/ 

T o t a l F i n g e r Absolute Count : TFAC 

Having given a b r i e f d e s c r i p t i o n of the i n v e s t i g a t i o n i n the use 

of the absolute f i n g e r r i d g e counts as v a r i a b l e s on the i n d i v i d u a l f i n g e r s , 

the t o t a l counts can now be considered i n a manner analogous to the u n i 

l a t e r a l r i dge count t o t a l s . Due to an o v e r s i g h t , no d e s c r i p t i v e s t a t i s t i c s 

f o r the transformed data s e t are a v a i l a b l e f o r e i t h e r sex or the p a r t i t i o n i n g 

e f f e c t s i n males. What was found was t h a t the d i s t r i b u t i o n s were not 

normally d i s t r i b u t e d f o r any of the three v a r i a b l e s f o r the raw data i n 

e i t h e r sex, skewness always having a s i g n i f i c a n t d e v i a t i o n from normality 

while k u r t o s i s was always n o n - s i g n i f i c a n t except fo r LFAC i n males. 

The r e s u l t of p a r t i t i o n i n g f o r males was t h a t i n every comparison, 

whether parametric or non-parametric, on s i n g l e or dual d i v i s i o n s , the 

a s s o c i a t e d p r o b a b i l i t i e s were always n o n - s i g n i f i c a n t . The same e x c l u s i o n s 

were obtained f o r females except t h a t the dual p a r t i t i o n with the c h i l d ' s 

b i r t h p l a c e and a n c e s t r y gave low p r o b a b i l i t i e s (below 10%) on the t - t e s t 

between ES/EP fo r LFAC and TFAC, but only i n the former v a r i a b l e was i t 

s i g n i f i c a n t (p = 0.046). The non-parametric t e s t , however, gave ma.rginal 

n o n - s i g n i f i c a n c e to the same subsets (p = 0.051), the same r e s u l t s f o r a l l 

other p a i r s being found so when the t - t e s t was a p p l i e d . 

I f the magnitude of the means are examined i n the subsets using 

the c h i l d ' s b i r t h p l a c e with a n c e s t r y , then the same a s s o c i a t i o n s are obtained 

as u n i l a t e r a l counts gave, i . e . , the g r e a t e r mean f o r each v a r i a b l e was i n 

ES, w h i l e t h i s subset and WS both had g r e a t e r mean r i d g e counts than EP or 

WP. 
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B i l a t e r a l Comparison 

The b i l a t e r a l comparison made using the t - t e s t showed t h a t f o r 

both the u n i l a t e r a l and absolute t o t a l s , i n both sexes, there was a 

h i g h l y s i g n i f i c a n t d i f f e r e n c e between hands (p << 0.001), the c o r r e l a t i o n s 

a l s o being l a r g e and h i g h l y s i g n i f i c a n t (r > 0.917) . 

Sex Comparison 

The p r e s e n t data showed t h a t males always have a g r e a t e r mean 

number of r i d g e s than females, when measured on both u n i l a t e r a l and 

absolute counts, the d i f f e r e n c e being h i g h l y s i g n i f i c a n t f o r each v a r i a b l e 

(p << 0.001). 

C h i l d ' s B i r t h p l a c e / P a r e n t ' s B i r t h p l a c e : Comparison of Ridge Counts 

I n examining the f i n g e r ridge counts, i t i s apparent t h a t a l a c k 

of a s i g n i f i c a n t d i f f e r e n c e between subsets i s more common than the presence 

but, i n a d d i t i o n , p a r t i c u l a r parameters seem to produce most o f those 

i n s t a n c e s where d i f f e r e n c e s are found. I n g e n e r a l , the use of the c h i l d ' s 

b i r t h p l a c e gave more s i g n i f i c a n t comparisons than a n c e s t r y , which i n t u r n 

i s ' s l i g h t l y b e t t e r ' than using the p a r e n t ' s b i r t h p l a c e . I n the dual 

p a r t i t i o n s the combination of these l a t t e r two c r i t e r i a i s notable f o r 

the l a c k of s i g n i f i c a n c e found i n e i t h e r sex. 

I f the mean ri d g e counts are examined between the v a r i o u s 

d i v i s i o n s , c e r t a i n c o n s i s t e n t a s s o c i a t i o n s occur. I t i s d i f f i c u l t to give 

s t a t i s t i c a l backing to the f o l l o w i n g d i s c u s s i o n due to the i n t e r c o r r e l a t i o n s 

between both the c r i t e r i a and the i n t e r d i g i t a l r i d g e counts, but these must 

be remembered when the r e s u l t s are i n t e r p r e t e d . Considering the simple 

d i v i s i o n by the c h i l d ' s or p a r e n t ' s b i r t h l o c a t i o n s , i t i s found t h a t the 

same subset shows the g r e a t e r mean ri d g e count i n each d i v i s i o n , thus i n 

males both c r i t e r i a showed t h a t Salop had the g r e a t e r v a l u e f o r three d i g i t s 
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Powys had the g r e a t e r value i n four, three i n tur n being opposite. 
The same r e s u l t i s produced for both u n i l a t e r a l and absolute ridge counts. 
I n females the r e l a t i o n s h i p i s even stronger, with agreement shown on nine 
d i g i t s , Salop having the gr e a t e r mean i n each i n s t a n c e , again repeatable 
over both measures of r i d g e s . 

The dual p a r t i t i o n shows much l e s s agreement with four p o s s i b l e 

subsets i n which the g r e a t e r mean could o c c u r . Males showed s i x i n s t a n c e s 

of agreement out of twenty p o s s i b l e , females only four. I n these double 

breakdowns there was s t i l l f i r m agreement as to which county had the g r e a t e r 

mean, and i t would seem to be a n c e s t r y which was l e s s c o n s i s t e n t . The 

p o s s i b l e d i f f e r e n c e s between the use of the c h i l d ' s o r the parent's b i r t h 

p l a c e w i l l be considered l a t e r (page 2 3 6 ) . 

A f i n a l c o n s i d e r a t i o n i s the number o f times a p a r t i c u l a r s u b s e t 

i n the dual p a r t i t i o n c o n t a i n s the g r e a t e r mean. Each sex has f o r t y 

p o s s i b l e t a b l e s to examine, but the minor diagonal seems to co n t a i n a 

di s p r o p o r t i o n a t e number, with the g r e a t e r v a l u e , twenty-one, i n males 

and nineteen i n females. What t h i s means i s u n c e r t a i n but i t could r e f l e c t 

e i t h e r d i f f e r e n t i a l migration from one region to another, o r the same e f f e c t 

o f genotype/environmental i n t e r a c t i o n g i v i n g an i n c r e a s e i n mean v a l u e . 

At p r e s e n t , n e i t h e r suggestion can be confirmed. 

PALMAR RIDGE COUNTS 

The three i n t e r d i g i t a l ridge counts p r e s e n t on each hand were 

sub j e c t e d to the same type o f a n a l y s i s a s the f i n g e r r i d g e counts d e s c r i b e d 

p r e v i o u s l y , t r a n s f o r m a t i o n to remove skewness being performed with both 

parametric and non-parametric t e s t s used to examine subset d i f f e r e n c e s . 
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MALES 

R i g h t / L e f t AB, Palmar Ridge Counts RAB/LAB 

R i g h t / L e f t BC, Palmar Ridge Counts . RBC/LBC 

R i g h t / L e f t CD, Palmar Ridge Counts • RCD/LCD 

I n a raw s t a t e the d i s t r i b u t i o n curves f o r each of the above 

v a r i a b l e s showed s i g n i f i c a n t amounts o f both skewness and k u r t o s i s . 

Transformation removed the skewness but had v a r y i n g e f f e c t s on the degree 

of k u r t o s i s although i n two c a s e s , f o r RBC and LBC i t was reduced to a 

n o n - s i g n i f i c a n t l e v e l g i v i n g s t a t i s t i c a l l y normal c u r v e s . During p a r t 

i t i o n i n g of the data, the general e f f e c t of the t r a n s f o r m a t i o n was to 

i n c r e a s e the homogeneity of the within-group v a r i a n c e s , a f e a t u r e seen 

when d e a l i n g with the f i n g e r r i d g e counts. 

D i v i s i o n of the data r e v e a l e d t h a t i n a l l c a s e s , using both 

s i n g l e and dual c r i t e r i a , on raw and transformed data s e t s and examining 

the comparisons by both parametric and non-parametric methods, no 

s i g n i f i c a n t d i f f e r e n c e s between any of the subsets generated could be 

found. T h i s was shown for a l l the v a r i a b l e s noted above. Within t h i s 

a n a l y s i s c e r t a i n low p r o b a b i l i t i e s were encountered i n f r e q u e n t l y , and 

always g r e a t e r than 5%, but i t was apparent t h a t the parent's b i r t h p l a c e 

was always i n v o l v e d as one of the p a r t i t i o n i n g parameters. The s u b s e t s 

p a r t i c u l a r l y a f f e c t e d were WP/ES using a U - s t a t i s t i c , o r v a r i a b l e s LAB 

and LBC, both of these a l s o being i m p l i c a t e d on a t - t e s t . The impression 

gained i s t h a t i f d i f f e r e n c e s do e x i s t between s u b s e t s , they are s m a l l , 

a t l e a s t on the parameters under i n v e s t i g a t i o n a t p r e s e n t . 

Examination of the ridge counts f o r each v a r i a b l e w i t h i n the 

d i v i s i o n s showed t h a t using e i t h e r the c h i l d ' s or p a r e n t ' s b i r t h p l a c e s 

as s i n g l e parameters gave Powys the g r e a t e r mean for f i v e of the s i x . 

The dual p a r t i t i o n s however showed much l e s s agreement. Combining the 
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c h i l d ' s b i r t h p l a c e with a n c e s t r y gave WP the g r e a t e r mean i n f i v e v a r i a b l e s 
w h i l e s u b s t i t u t i n g the parent's b i r t h p l a c e f o r the c h i l d ' s showed EP to have 
the l a r g e r value f o r four. I n only two v a r i a b l e s , RAB and RCD, d i d both 
s e r i e s agree, although i t was again apparent t h a t i t was the a n c e s t r a l 
component which was most i n c o n s i s t e n t between the two d i v i s i o n s . 

FEMALES 

R i g h t AB, Ridge Count : RAB 

The r i g h t AB count i n females, l i k e males, i s s t a t i s t i c a l l y 

non-normal both p r i o r and subsequent to transformation, the only non

s i g n i f i c a n t parameter being skewness a f t e r the tra n s f o r m a t i o n . 

The i n i t i a l d i v i s i o n , using the c r i t e r i a l i s t e d , r e v e a l e d t h a t 

transformation tended to i n c r e a s e the within-group heterogeneity between 

the s u b s e t s , p a r t i c u l a r l y when the c h i l d ' s b i r t h p l a c e o r a n c e s t r y i s 

involved, both d i v i s i o n s showing heterogeneity. I n the raw data a 

s i g n i f i c a n t d i f f e r e n c e was shown between E n g l i s h and Welsh when a n c e s t r y 

was the p a r t i t i o n i n g c r i t e r i o n (p = 0.041), t h i s being maintained a f t e r 

transformation (p = 0.034). That t h i s i s not due to sampling d i s t r i b u t i o n 

i s i n d i c a t e d by s i g n i f i c a n c e between the same subset being p r e s e n t when the 

Mann-Whitney t e s t was a p p l i e d , a s t a t i s t i c a l d i f f e r e n c e s t i l l being found 

(p = 0.014). I n a d d i t i o n , the English/Welsh comparison w i t h i n a population 

s e l e c t e d by the c h i l d ' s b i r t h p l a c e being of ' l o c a l ' o r i g i n has a much 

reduced p r o b a b i l i t y when examined non-parametrically, although the d i f f e r e n c e 

i s not s i g n i f i c a n t . T h i s l a t t e r change would seem to have been produced 

due to the heterogeneity encountered when applying the t - t e s t . The g r e a t e r 

mean r i d g e count was a s s o c i a t e d with E n g l i s h a n c e s t r y . 

I n a dual p a r t i t i o n , using the parent, 1 s b i r t h p l a c e w i t h a n c e s t r y 

never gave any s i g n i f i c a n t comparisons, w h i l e u s i n g the c h i l d ' s gave a 

s i n g l e s i g n i f i c a n t v a l u e . T h i s l a t t e r example was found on the non-parametric 
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s t a t i s t i c when comparing EP/EW (p = 0.041) . The c o r r e s p o n d i n g t - t e s t 
gave no i n d i c a t i o n o f t h i s d i f f e r e n c e , i t b e i n g p r o b a b l e t h a t non-normal 
d i s t r i b u t i o n s are a f f e c t i n g t h e r e s u l t o f p r o b a b i l i t y e s t i m a t e s . W i t h i n 
b o t h d u a l breakdowns, t h e subse t h a v i n g t h e g r e a t e r mean was WS. 

R i g h t BC Ridge Count : RBC 

The BC r i d g e c o u n t on t h e r i g h t hand, l i k e a l l t h e i n t e r d i g i t a l 

c o u n t s , i s h i g h l y non-normal on b o t h skewness and k u r t o s i s . I n a raw 

d i s t r i b u t i o n , however, t r a n s f o r m a t i o n t o remove skewness a l s o removed 

k u r t o s i s , g i v i n g a s t a t i s t i c a l l y normal c u r v e . 

P a r t i t i o n i n g t h e d a t a by any c o m b i n a t i o n o f t h e c r i t e r i a and 

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

t o f i n d any s i g n i f i c a n t d i f f e r e n c e s between t h e su b s e t s g e n e r a t e d . 

R i g h t CD Ridge Count : RCD 

Ex a m i n a t i o n o f the d i s t r i b u t i o n parameter f o r t h e RCD r i d g e c o u n t 

showed t h e c u r v e t o be non-normal b o t h p r i o r and subsequent t o t r a n s f o r m a t i o n 

t o remove skewness. 

P a r t i t i o n i n g t h e d a t a showed t h a t t h e raw d a t a had no d i f f e r e n c e s 

between any o f t h e sub s e t s when t h e c r i t e r i a are used s i n g l y . T r a n s f o r m a t i o n 

reduced t h e p r o b a b i l i t y a s s o c i a t e d w i t h a n c e s t r y t o a l o w e r , b u t s t i l l non

s i g n i f i c a n t l e v e l , w h i l e t h e U - s t a t i s t i c g i v e s a f u r t h e r r e d u c t i o n (p = O.O66) 

The d u a l p a r t i t i o n i n g gave no s i g n i f i c a n t d i f f e r e n c e s when t h e p a r e n t ' s 

b i r t h p l a c e was co u p l e d t o a n c e s t r y i n e i t h e r t h e t - t e s t o r t h e Mann-Whitney 

U - t e s t , u s i n g t h e c h i l d ' s b i r t h p l a c e w i t h a n c e s t r y b e i n g e q u a l l y u n s u c c e s s f u l 

on a t - t e s t . However, t h e n o n - p a r a m e t r i c r e s u l t s on t h i s l a t t e r s e r i e s 

were more p r o m i s i n g . S i g n i f i c a n t d i f f e r e n c e s were i n d i c a t e d between EP/WP 

(p = 0.024) and ES/EP (p = 0.027), w h i l e WS/EP had a low, b u t n o n - s i g n i f i c a n t , 

d i f f e r e n c e (p = 0.069). T h i s a l l suggests t h a t t h e s u b s e t EP i s t h e su b s e t 
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w h i c h d i f f e r s s t a t i s t i c a l l y f r o m the remainder, b u t o n l y when th e c h i l d ' s 

b i r t h p l a c e i s used t o d e f i n e t h e c o u n t y . That t h e n o n - p a r a m e t r i c t e s t s 

s h o u l d o n l y show such s i g n i f i c a n c e r e f l e c t s t h e r e s u l t s shown when t h e 

p a r t i t i o n i n g parameters were used alone and must r e f l e c t t h e non-Gaussian 

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

The mean co u n t f o r EP i s g r e a t e r t h a n b o t h ES and WP and a l o n g 

w i t h WS r e f l e c t s t h e g r e a t e s t v a l u e b e i n g on t h e minor d i a g o n a l . 

L e f t AB Ridge Count : LAB 

The d i s t r i b u t i o n showed s i g n i f i c a n t amounts o f b o t h skewness and 

k u r t o s i s p r i o r t o t r a n s f o r m a t i o n , t h e l a t t e r r e m a i n i n g a f t e r t r a n s f o r m a t i o n . 

The e f f e c t o f t h e t r a n s f o r m a t i o n was, i n g e n e r a l , t o i n c r e a s e h e t e r o g e n e i t y 

between s u b s e t s . 

D i v i d i n g t h e raw d a t a by s i n g l e c r i t e r i a produced a s i g n i f i c a n t 

d i f f e r e n c e between subsets based on a n c e s t r y (p = 0.049) . A s i m i l a r 

comparison on a s e l e c t e d p o p u l a t i o n based on t h e c h i l d ' s b i r t h p l a c e gave 

a low, b u t n o n - s i g n i f i c a n t p r o b a b i l i t y (p = 0.070). The e f f e c t o f t r a n s 

f o r m a t i o n was t o remove t h e f o r m e r s i g n i f i c a n t r e s u l t so as t o g i v e m a r g i n a l 

n o n - s i g n i f i c a n c e (p = 0.054), t h e l a t t e r comparison h a v i n g a s l i g h t l y 

i n c r e a s e d d i f f e r e n c e (p = 0.058). The n o n - p a r a m e t r i c t e s t gave t h e E n g l i s h / 

Welsh comparison a s i g n i f i c a n t d i f f e r e n c e (p = 0.030) a l t h o u g h i n a s e l e c t e d 

p o p u l a t i o n i t was s t i l l m a r g i n a l (p = 0.060). The s m a l l change i n these 

v a l u e s may be a r e s u l t e i t h e r o f random f a c t o r s o r o f sampling d i s t r i b u t i o n 

b e i n g non-normal, t h e l a t t e r b e i n g t h e most l i k e l y . 

The d u a l p a r t i t i o n s gave, f o r a l l comparisons i n b o t h s e r i e s , 

n o n - s i g n i f i c a n t d i f f e r e n c e s e x c e p t i n one i n s t a n c e . The s i g n i f i c a n t 

d i f f e r e n c e between E n g l i s h and Welsh found above was d i s c o v e r e d o n l y t o be 

p r e s e n t between subsets EP/WP (p = 0.044) on a U - s t a t i s t i c , t h e t - t e s t 

showing a n o n - s i g n i f i c a n t p r o b a b i l i t y a l t h o u g h i t was m a r g i n a l (p = 0.060). 

E x a m i n a t i o n o f the r i d g e c o u n t s shows t h a t EP has t h e g r e a t e r mean v a l u e o f 

t h e f o u r s u b s ets i n b o t h s e r i e s o f a n a l y s i s . 
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L e f t BC Ridge Count : LBC 
L e f t CD Ridge Count : LCD 

The f i n a l two r i d g e c o u n t s have much i n common i n t h a t t h e i r 

raw d i s t r i b u t i o n s b o t h have s i g n i f i c a n t amounts o f skewness and k u r t o s i s , 

b u t a f t e r t r a n s f o r m a t i o n t h e y become s t a t i s t i c a l l y n o r m a l . I n a d d i t i o n , 

any h e t e r o g e n e i t y between s u b s e t s was removed by t h e t r a n s f o r m a t i o n . 

P a r t i t i o n i n g t h e d a t a gave, f o r LBC, no i n d i c a t i o n s t h a t 

d i f f e r e n c e between subsets e x i s t e d a t a s i g n i f i c a n t l e v e l i n t h e s i n g l e 

o r d u a l d i v i s i o n , t r e a t i n g t h e data as p a r a m e t r i c o r n o n - p a r a m e t r i c . 

For LCD t h e r e s u l t s f o r t h e d u a l c r i t e r i a p a r t i t i o n s a r e e x a c t l y t h e same, 

no s i g n i f i c a n t d i f f e r e n c e s b e i n g p r e s e n t . However, u s i n g t h e c r i t e r i a 

s i n g l y gave a s i g n i f i c a n t p r o b a b i l i t y between E n g l i s h and Welsh based on 

a n c e s t r y w i t h t h e U - s t a t i s t i c (p = 0.024). The t - t e s t showed no such 

d i f f e r e n c e s i n t h e raw d a t a s e t , b u t a low p r o b a b i l i t y (p = 0.069) i n 

t h e t r a n s f o r m e d d a t a . I t i s d i f f i c u l t t o t e l l why t h i s n o n - p a r a m e t r i c 

s i g n i f i c a n c e i s n o t r e f l e c t e d i n t h e d u a l breakdown. I t seems t h a t i t 

i s n o t o f s u f f i c i e n t magnitude t o g i v e s i g n i f i c a n c e w i t h t h e reduced 

sample s i z e w h i c h accompanies s u b s e t t i n g , a l t h o u g h d i f f e r e n c e s o f l e s s 

magnitude (as j u d g e d from t h e p v a l u e s ) have been m a n i f e s t i n t h e double 

d i v i s i o n s i n a c o n s i s t e n t manner f o r o t h e r v a r i a b l e s . More p l a u s i b l y , 

o b s e r v i n g t h a t t h e s e l e c t e d p o p u l a t i o n s a l s o showed no d i f f e r e n c e between 

E n g l i s h and Welsh suggested t h a t t h e d i f f e r e n c e s o b s e r v e d a r e due t o t h e 

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

caused m a i n l y by E n g l i s h a n c e s t r y , t h u s a l t e r i n g t h e mean v a l u e o f t h i s 

s ubset away from t h e v a l u e o f t h e l o c a l p o p u l a t i o n (see page 65 ) . I t i s 

l i k e l y t h e r e f o r e t h a t no r e a l E n g l i s h / W e l s h d i f f e r e n c e w i t h i n t h e b o r d e r 

l a n d s e x i s t s f o r LBD. 
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Bimanual Comparisons 

Both sexes show bimanual d i f f e r e n c e s i n c o r r e s p o n d i n g i n t e r -

d i g i t a l r i d g e counts t o be h i g h l y s i g n i f i c a n t (p < 0.0O1), t h e r a n k i n g 

o f t h e d i f f e r e n c e s b e i n g AB>CD>BC f o r b o t h hands and sexes. The l e f t hand 

had a g r e a t e r AB mean t h a n t h e r i g h t , w h i l e t h e BC and CD c o u n t s a r e 

g r e a t e r on t h e r i g h t hand t h a n on t h e l e f t hand. The c o r r e l a t i o n between 

hands f o r homologous co u n t s i s always h i g h l y s i g n i f i c a n t ( r > 0.59) i n 

b o t h sexes. 

Sex Comparisons 

Comparing t h e sexes by a p a r a m e t r i c t - t e s t r e v e a l e d t h a t none 

o f t h e i n t e r d i g i t a l r i d g e c o u n t s on e i t h e r hand had a s i g n i f i c a n t sex 

d i f f e r e n c e , a l t h o u g h LAB was m a r g i n a l i n i t s p r o b a b i l i t y . I t i s p o s s i b l e 

t h a t those m a r g i n a l p r o b a b i l i t i e s would i n f a c t become s i g n i f i c a n t on a 

no n - p a r a m e t r i c t e s t . Females had g r e a t e r i n t e r d i g i t a l r i d g e c o u n t s f o r 

v a r i a b l e s RAB, RCD, LAB, LCD, w h i l e RBC, LBC were g r e a t e r i n males. 

SUMMATION OF PALMAR RIDGE COUNTS : TOTALS 

I n a manner analogous t o t h e f i n g e r s t h e t h r e e i n t e r d i g i t a l 

r i d g e c o u n t s can be t o t a l l e d on each hand i n t u r n and th e s e a r e t h e n 

summated t o g i v e a t o t a l palmar r i d g e count per p u p i l . 

MALES 

R i g h t Palmar Ridge Count : RPTOT 

L e f t Palmar Ridge Count : LPTOT 

T o t a l Palmar Ridge Count : TPRC 

The t h r e e palmar v a r i a b l e s a l l have s i g n i f i c a n t amounts o f skewness 

and k u r t o s i s i n t h e i r raw d i s t r i b u t i o n s , e x c e p t RPTOT wh i c h had no skewness. 

A f t e r t h e t r a n s f o r m a t i o n , skewness was removed, b u t k u r t o s i s remained i n a l l 

t h r e e c o u n t s . 



114 

P a r t i t i o n i n g t h e d a t a u s i n g t h e t h r e e named c r i t e r i a f a i l e d t o 
i n d i c a t e any s i g n i f i c a n t d i f f e r e n c e s between any o f t h e s u b s e t s g e n e r a t e d . 
T h i s was fo u n d u s i n g s i n g l e and d u a l d i v i s i o n s on raw and t r a n s f o r m e d d a t a 
s e t s and t r e a t i n g t h e d a t a b o t h p a r a m e t r i c a l l y and n o n - p a r a m e t r i c a l l y . 

FEMALES 

R i g h t Palmar Ridge Count : RPTOT 

L e f t Palmar Ridge Count : LPTOT 

T o t a l Palmar Ridge Count : TPRC 

I n much o f t h e a n a l y s i s t h e t h r e e v a r i a b l e s can be t r e a t e d 

s i m u l t a n e o u s l y , t h e c o n c l u s i o n s b e i n g s i m i l a r even though v a l u e s may v a r y . 

The t h r e e t o t a l c ounts a l l show s i g n i f i c a n t k u r t o s i s b o t h b e f o r e and a f t e r 

t r a n s f o r m a t i o n , w h i l e skewness i s n o n - s i g n i f i c a n t on b o t h o c c a s i o n s . 

P a r t i t i o n i n g t h e raw d a t a u s i n g s i n g l e c r i t e r i a gave o n l y one 

parameter w i t h s i g n i f i c a n t d i f f e r e n c e s between t h e s u b s e t s , t h i s b e i n g 

a n c e s t r y , ( m a r g i n a l n o n - s i g n i f i c a n c e r e s u l t e d i n t h e r i g h t hand) . 

RPTOT : (p = 0.055), LPTOT : (p = 0.022), TPRC : (p = 0.029). T r a n s 

f o r m a t i o n made no d i f f e r e n c e t o these p r o b a b i l i t i e s . T h i s i s n o t t o o 

s u r p r i s i n g i f i t i s remembered t h a t t h e t r a n s f o r m a t i o n was i n t e n d e d t o 

m i n i m i s e skewness which was i n i t i a l l y p r e s e n t a t o n l y low l e v e l s , and 

co n s e q u e n t l y t h e t r a n s f o r m i n g As were v e r y c l o s e t o one. The non-

p a r a m e t r i c U - s t a t i s t i c c o n f i r m e d t h e s i g n i f i c a n t r e s u l t s g i v e n above, 

making RPTOT m a r g i n a l l y s i g n i f i c a n t (p = 0.044) i n t h e p r o c e s s . 

Using t h e p a r e n t ' s b i r t h p l a c e w i t h a n c e s t r y gave no s i g n i f i c a n t 

d i f f e r e n c e s between any o f t h e subsets compared e i t h e r by a t - t e s t o r 

U - s t a t i s t i c . The c h i l d ' s b i r t h p l a c e , when l i n k e d w i t h a n c e s t r y , gave 

t h e l o w e s t p r o b a b i l i t i e s t o t h e comparison o f EP/WP, a l t h o u g h t h i s 

d i f f e r e n c e was never s i g n i f i c a n t . RPTOT : (p = 0.081), LPTOT : (p = 0.066) 
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TPRC : (p = 0.064). Treated non-pararaetrically, however, these 
d i f f e r e n c e s , f o r the same comparisons, become s i g n i f i c a n t , RPTOT : (p = 0.041) 
LPTOT : (p = 0.055), TPRC : (p = 0.040) except LPTOT which i s s t i l l 
m a rginal. The s i g n i f i c a n c e shown only by the U - s t a t i s t i c r e f l e c t s the 
s i g n i f i c a n t k u r t o s i s a f f e c t i n g the t - t e s t s but not the Mann-Whitney 
U- t e s t . I t would seem t h a t such d i f f e r e n c e s as do e x i s t i n the pr e s e n t 
sample a re confined to those p u p i l s born i n Powys wi t h e i t h e r E n g l i s h or 
Welsh a n c e s t r y , those with E n g l i s h a n c e s t r y having the g r e a t e r mean. 
Considering the mean r i d g e counts found when d i v i s i o n by the c h i l d ' s or 
parent's b i r t h p l a c e i s used, i t i s apparent t h a t f o r the RPTOT and TPRC 
the parameters agree i n g i v i n g Salop the g r e a t e r v a l u e , LPTOT showing 
the opposite trend. T h i s was f o r females, while f o r males t h e r e was 
complete agreement between c r i t e r i a , Powys now having the g r e a t e r v a l u e s . 
C l e a r l y c o n s i s t e n c y of rank a s s o c i a t i o n i s not p r e s e n t over sex. 

Bimanual Comparison 

Both sexes show a s i g n i f i c a n t d i f f e r e n c e between hands (p < .001) 

for a l l v a r i a b l e s , the g r e a t e r counts being found on the r i g h t hand, 

bimanual c o r r e l a t i o n s being very high ( r > 0.861). 

Sex Comparisons 

The sex comparisons were always n o n - s i g n i f i c a n t although females 

had g r e a t e r t o t a l v a l u e s than males. 

Conclusions R e l a t i n g to F i n g e r and Palmar Ridge Counts 

I t i s necessary to c o n s i d e r what, i f anything, can be concluded 

from using ridge counts, both palmar and f i n g e r , about the a b i l i t y of the 

parameters under t e s t to d i s c r i m i n a t e . I f there were no d i f f e r e n c e s 

between the h y p o t h e t i c a l " E n g l i s h " and "Welsh" popul a t i o n s , they could 
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o f course n o t g e n e r a t e any. However, f i n d i n g no d i f f e r e n c e can o n l y 
i m p l y t h a t t h e c r i t e r i a used t o d e f i n e o u r p o p u l a t i o n s u b s e t s were 
u n s u c c e s s f u l i n t h e i r t a s k , b u t t h a t o t h e r parameters o r d i f f e r e n t 
c o m b i n a t i o n s o f t h e p r e s e n t ones may produce g r e a t e r d i s c r i m i n a t i o n . 

I n t h e p r e s e n t s u r v e y i t . a p p e a r s t h a t t h e l e v e l o f v a r i a t i o n 

between t h e means o f the subsets g e n e r a t e d i s s m a l l , and n o t s u r p r i s i n g l y 

t h e r e f o r e many v a r i a b l e c o u n t s show no s i g n i f i c a n t d i f f e r e n c e s . The 

f i n g e r r i d g e c o u n t s i d e n t i f i e d t h e subsets ES/EP and WP/ES as h a v i n g t h e 

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

on t h e s u b s e t s EP/WP. The c h i l d ' s b i r t h p l a c e was o f g r e a t e r use i n t h e 

d u a l breakdowns t h a n t h e p a r e n t ' s f o r b o t h t h e f i n g e r and palmar r i d g e 

c o u n t s , a l t h o u g h a n c e s t r y seemed t o predominate as a s i n g l e p a r a m e t e r . 

As mentioned e a r l i e r , i f a n c e s t r y i s o n l y s i g n i f i c a n t as an u n s e l e c t e d 

sample, t h e n t h i s may w e l l be the r e s u l t o f i n w a r d m i g r a t i o n , p a r t i c u l a r l y 

o f p e o p l e w i t h E n g l i s h a n c e s t r y . The palmar c o u n t s c o n f i r m an E n g l i s h / 

Welsh d i f f e r e n c e f o r l o c a l l y b o r n p u p i l s and, i n Powys, t h e f i n g e r r i d g e 

c o u n t s never g i v i n g s i g n i f i c a n c e between these s u b s e t s . 

I f i t c o u l d be shown t h a t p a r t i c u l a r s u b s e t comparisons were 

a s s o c i a t e d w i t h low p r o b a b i l i t i e s when n o t s i g n i f i c a n t , t h e n some assessment 

o f c o n s i s t e n t d i f f e r e n t i a t i o n m i g h t have been p o s s i b l e . For example, 

does t h e s u b s e t EP/WP have low p r o b a b i l i t i e s when compared on f i n g e r r i d g e 

counts? The answer i s no, so i t would seem t h a t s p e c u l a t i o n a t t h i s 

s t a g e i s c o n f i n e d t o w i t h i n each v a r i a b l e c l a s s and w i l l n o t e x t e n d o v e r 

c l a s s e s . 
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RADIAL AND ULNAR COUNTS 

While t h e a n a l y s i s t o dat e has i n v o l v e d t h e f i n g e r r i d g e c o u n t , 

t h e c r i t e r i a used have been e i t h e r t h e maximum c o u n t on each d i g i t o r 

the summation o f t h e u l n a r and r a d i a l counts on each d i g i t t o g i v e an 

a b s o l u t e measure. I t i s f e a s i b l e however t o compute new v a r i a b l e s t h a t 

c o n s t i t u t e t h e summation o f t h e f i v e r a d i a l o r f i v e u l n a r c o u n t s p r e s e n t 

on each hand and, a d d i t i o n a l l y , t o add t h e hands t o g e t h e r t o g i v e a t o t a l 

r a d i a l and t o t a l u l n a r c o u n t i n each case. The a d d i t i o n o f these l a t t e r 

two v a r i a b l e s would n a t u r a l l y g i v e t he t o t a l a b s o l u t e f i n g e r r i d g e c o u n t , 

TFAC, a l r e a d y a n a l y s e d . 

MALES 

R i g h t Hand R a d i a l Count : RADCR 

The summation o f t h e r a d i a l c o u n t s on t h e r i g h t hand produced a 

d i s t r i b u t i o n h a v i n g a mean o f 67.79 w i t h s i g n i f i c a n t n e g a t i v e skew b u t 

no k u r t o s i s . The range o f v a l u e s was from 0 t o 139.0. T r a n s f o r m a t i o n 

o f t h e raw dat a removed t h e skewness b u t i n c r e a s e d k u r t o s i s t o a h i g h l y 

s i g n i f i c a n t l e v e l , t h e shape o f t h e curves b e i n g l e p t o k u r t i c . T h i s 

d r a m a t i c change i s e x p l a i n e d by e x a m i n a t i o n o f t h e range o f v a l u e s o f 

th e t r a n s f o r m e d v a r i a b l e s , t h e l i m i t s now v a r y i n g from 1 t o 5.12. 

C l e a r l y a g r e a t d e a l o f l a t e r a l compression has o c c u r r e d . 

R i g h t Hand Ulnar Count : ULNCR 

The u l n a r c o u n t on t h e r i g h t hand has a much l o w e r mean t h a n 

t h e r a d i a l , b e i n g 25.64, t h i s o c c u r r i n g due t o th e l a r g e number o f d i g i t s 

h a v i n g o n l y u l n a r l o o p s and hence zero f o r t h e u l n a r r i d g e c o u n t . The 

maximum c o u n t found was s u r p r i s i n g l y g r e a t e r t h a n t h e r a d i a l v a l u e n o t e d 

above, b e i n g 144.0. However, b o t h skewness and k u r t o s i s were h i g h l y 



118 

s i g n i f i c a n t . Transformation was capable of removing both these l a t t e r 
two parameters, g i v i n g a curve t h a t can be considered s t a t i s t i c a l l y 
normal. 

L e f t Hand R a d i a l Count : RADCL 

The mean count f o r the r a d i a l s i d e of the l e f t hand was 67.2, 

only m a r g i n a l l y lower than t h a t found on the r i g h t hand, the two, not 

s u r p r i s i n g l y , being n o n - s i g n i f i c a n t l y d i f f e r e n t on a t - t e s t (p > 0.50), 

The d i s t r i b u t i o n showed a range from zero to 134.0, t h i s maximum being 

lower than the horaologue comparison. The raw data e x h i b i t e d s l i g h t 

k u r t o s i s , but with a s i g n i f i c a n t amount of skewness. However, wh i l e 

t h i s l a t t e r measure was removed by transformation, k u r t o s i s i n c r e a s e d to give 

a s i g n i f i c a n t l e p t o k u r t i c curve. 

L e f t Hand, Ulnar Count ; ULNCL 

The l e f t hand, l i k e the r i g h t , had a much lower u l n a r count 

than r a d i a l but was a l s o lower than the comparable u l n a r count on the 

r i g h t , being 18.8, the t - t e s t showing a s t a t i s t i c a l d i f f e r e n c e (p < .001). 

S i g n i f i c a n t amounts of both skewness and k u r t o s i s were p r e s e n t , t r a n s 

formation removing the former and reducing the l a t t e r , the amount of 

k u r t o s i s s t i l l showing a s i g n i f i c a n t d e v i a t i o n from normality, but the 

d i s t r i b u t i o n changing from a l e p t o k u r t i c to a p l a t y k u r t i c shape. The 

minimum va l u e found was again zero. However, the maximum, 153.0, was 

g r e a t e r than any d e t a i l e d above. 

T o t a l R a d i a l Count : TRC 

Summating the r i g h t and l e f t r a d i a l counts gave the t o t a l r a d i a l 

count, a mean of 134.9, the d i s t r i b u t i o n e x h i b i t i n g s i g n i f i c a n t skewness 

but not k u r t o s i s . The v a l u e s ranged from zero to 261.0, and i n t h i s case 
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n o t h a v i n g t h e maximum enco u n t e r e d v a l u e on e i t h e r hand. The e f f e c t 

o f t r a n s f o r m a t i o n was t o remove t h e skewness, b u t t o produce a s i g n i f i c a n t 

amount o f k u r t o s i s , t h e curve b e i n g l e p t o k u r t i c . 

T o t a l U l n a r Count : TUC 

The t o t a l u l n a r c o u n t had a mean o f 44.5, much low e r t h a n 

TRC, w h i l e t h e c u r v e r e v e a l e d t h a t b o t h skewness and k u r t o s i s were 

s i g n i f i c a n t , b u t c o u l d be removed by s u i t a b l e t r a n s f o r m a t i o n . The 

minimum v a l u e found was a g a i n zero, b u t t h e maximum o f 297.0 was g r e a t e r 

t h a n t h a t f o r t h e TRC. 

I n a l l t h e above v a r i a b l e s t he raw d a t a showed a degree o f 

skewness t h a t c o u l d be removed by t r a n s f o r m a t i o n . However, t h e e f f e c t o f 

such a p r o c e s s on k u r t o s i s was v a r i a b l e . I n o n l y one case was k u r t o s i s 

n o n - s i g n i f i c a n t i n t h e raw data s e t (RADCR), w h i l e two were n o r m a l l y 

d i s t r i b u t e d a f t e r t r a n s f o r m a t i o n (ULNCR, TUC). I n a l l cases t h e r a d i a l 

c o u n t v a r i a b l e s had an amount o f k u r t o s i s t h a t became s i g n i f i c a n t l y 

l e p t o k u r t i c upon t r a n s f o r m a t i o n , h a v i n g f o r m e r l y been p l a t y k u r t i c . 

The u l n a r c o u n t s showed t h e r e v e r s e t r e n d , s t a r t i n g w i t h l e p t o k u r t i c 

c u r v e s and becoming p l a t y k u r t i c upon t r a n s f o r m a t i o n . An e x c e p t i o n t o 

the l a t t e r comment was ULNCR which remained l e p t o k u r t i c a f t e r t r a n s f o r m a t i o n 

b u t a t a n o n - s i g n i f i c a n t l e v e l . 

FEMALES 

R i g h t Hand, R a d i a l Count : RADCR 

The mean v a l u e f o r t h e r a d i a l c o u n t on t h e r i g h t hand o f females 

was 64.75, t h e range v a r y i n g c o n t i n u o u s l y betv/een zero and 132.0. The 

amount o f skewness shown i n t h e raw d a t a was s i g n i f i c a n t , as was k u r t o s i s 

b u t , w h i l e t h e former was removed by t r a n s f o r m a t i o n , t h e l a t t e r i n c r e a s e d 

t o a more s i g n i f i c a n t l e v e l , t h e c u r v e b e i n g l e p t o k u r t i c . 
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Right Hand, Ulnar Count : ULNCR 

The u l n a r count of the r i g h t hand had a low mean of 20.2, the 

upper l i m i t of 124.0 being l e s s than the r a d i a l count but with the same 

lower l i m i t of zero. K u r t o s i s and skewness were both s i g n i f i c a n t , there 

being p o s i t i v e skew and a l e p t o k u r t i c curve. Transformation removed the 

skewness but gave a p l a t y k u r t i c d i s t r i b u t i o n s i g n i f i c a n t l y d i f f e r e n t from 

normal. 

L e f t Hand, R a d i a l Count : RADCL 

The r a d i a l count of the l e f t hand was s l i g h t l y lower than the 

r i g h t , being 61.04, although the maximum value of 134.0 was g r e a t e r . 

The d i s t r i b u t i o n showed s i g n i f i c a n t skewness and k u r t o s i s , t r a n s f o r m a t i o n 

removing the former, but a l t e r i n g k u r t o s i s such t h a t the curve became 

s i g n i f i c a n t l y l e p t o k u r t i c , having p r e v i o u s l y been p l a t y k u r t i c . 

L e f t Hand, Ulnar Count : ULNCL 

The mean ul n a r count f o r the l e f t hand i s lower than on the 

r i g h t , 18.7, c o n s i s t e n c y with the r a d i a l trend between hands being shown. 

Both skewness and k u r t o s i s e x i s t e d a t s i g n i f i c a n t l e v e l s , t r a n s f o r m a t i o n 

removing the skewness but l e a v i n g s i g n i f i c a n t negative k u r t o s i s . The 

v a l u e s recorded ranged from zero to 105.0, the upper l i m i t being lower 

than the homologue. 

T o t a l R a d i a l Count : TRC 

Summation of both r a d i a l counts gave a t o t a l count with a mean 

of 125.8, the range extending from zero to 256.0. The curve showed 

s i g n i f i c a n t skewness and k u r t o s i s , t ransformation removing the former, 

but g i v i n g a h i g h l y s i g n i f i c a n t l e p t o k u r t i c curve, having formerly been 

p l a t y k u r t i c . 
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T o t a l Ulnar Count : TUC 

The t o t a l u l n a r count had a mean much lower than the r a d i a l , 

being 38.9 with an upper l i m i t of 214.6, the lower l i m i t again being zero. 

The d i s t r i b u t i o n showed s i g n i f i c a n t skewness and k u r t o s i s , the e f f e c t of 

transformation again being to remove the former and to change the l a t t e r 

from a l e p t o k u r t i c to a s i g n i f i c a n t p l a t y k u r t i c curve. 

The v a r i a b l e s examined above for females showed t h a t the mean 

va l u e s f o r the l e f t hand are lower than those f o r the r i g h t , and the 

upper l i m i t s are g r e a t e r i n the r a d i a l counts than the u l n a r . The raw 

data always e x h i b i t e d a s i g n i f i c a n t e l e v a t i o n from a normal curve i n both 

skewness and k u r t o s i s , the r a d i a l counts c o n s i s t e n t l y having negative 

k u r t o s i s , the u l n a r always p o s i t i v e . Transforming the raw data enabled 

a l l t r a c e s o f skewness to be removed, the e f f e c t o f k u r t o s i s being con

s i s t e n t i n d i r e c t i o n , i f not magnitude. R a d i a l curves always became 

s i g n i f i c a n t l y l e p t o k u r t i c from p l a t y k u r t i c , w h i l e u l n a r curves showed the 

r e v e r s e trend. 

Sex Comparisons 

Comparing males and females showed t h a t i n both,the r i g h t hand 

had g r e a t e r v a l u e s than the l e f t , w h i l e the upper l i m i t s o f the v a r i a b l e s 

r e v e a l e d a r e v e r s e d a s s o c i a t i o n between se x e s . The t - t e s t between sexes 

was always h i g h l y s i g n i f i c a n t f o r a l l but ULNCL, males always having the 

gre a t e r mean. 
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I n v e s t i g a t i o n o f V a r i a b i l i t y 

Females 

The d a t a were b r o k e n down u s i n g t h e u s u a l t h r e e c r i t e r i a o f 

a n c e s t r y and b i r t h l o c a t i o n s ( c h i l d ' s and p a r e n t ' s ) , i n b o t h a raw and 

t r a n s f o r m e d c o n d i t i o n . The comparisons were made o n l y by t h e p a r a m e t r i c 

t - t e s t , e x p e r i e n c e s u g g e s t i n g t h a t t h e comparable Mann-Whitney U - t e s t 

would produce t h e same r e s u l t a n t end c o n c l u s i o n s , a l t h o u g h f o r t h e o r e t i c a l 

reasons a l r e a d y o u t l i n e d t h i s l a t t e r method s h o u l d be p r e f e r r e d . 

Of t h e s i x v a r i a b l e s p r e v i o u s l y d e t a i l e d , t h r e e produced a 

s i g n i f i c a n t d i f f e r e n c e between s u b s e t s . These were RADCR, RADCL and TRC 

( a l l r a d i a l c o u n t s ) , t h e p a r t i c u l a r parameter used i n d i v i s i o n b e i n g t h e 

c h i l d ' s b i r t h p l a c e , t h e subsets thus r e p r e s e n t i n g Powys and Salop, t h i s 

b e i n g t h e o n l y parameter t o g i v e such s i g n i f i c a n c e . The use o f a n c e s t r y 

o r t h e p a r e n t ' s b i r t h p l a c e never gave subs e t d i f f e r e n c e s t h a t a t t a i n e d the 

l e v e l o f s i g n i f i c a n c e . The d i f f e r e n c e s found were c o n s i s t e n t over t r a n s 

f o r m a t i o n , t h e e f f e c t b e i n g t o reduce s l i g h t l y t he a s s o c i a t e d p r o b a b i l i t i e s 

f o r t h e t h r e e v a r i a b l e s s p e c i f i e d , a l t h o u g h t h i s was n o t a g e n e r a l f i n d i n g 

o v e r t h e r e m a i n i n g t h r e e u l n a r c o u n t s . A l t h o u g h t h e d i f f e r e n c e s between 

th e two c o u n t i e s were never s i g n i f i c a n t , t h e use o f t h e p a r e n t ' s b i r t h 

l o c a t i o n s always produced p r o b a b i l i t i e s t h a t were lo w e r t h a n those u s i n g 

a n c e s t r y , and are comparable w i t h the s i g n i f i c a n t r e s u l t s g i v e n above, 

exce p t i n p-v a l u e magnitude. 

E x a m i n a t i o n o f t h e means o f t h e r a d i a l c o u n t s showed t h a t the . 

g r e a t e r v a l u e s were a s s o c i a t e d w i t h Salop r a t h e r t h a n Powys when t h e r e was 

a s i g n i f i c a n t d i f f e r e n c e between t h e two. For t h e r e m a i n i n g p a r t i t i o n i n g 

c r i t e r i a , t h e same t r e n d was obser v e d , t h e g r e a t e r mean always b e i n g 

r e l a t e d t o " E n g l i s h n e s s " r a t h e r t h a n "Welshness", even though t h e d i f f e r e n c e s 

never a t t a i n e d s t a t i s t i c a l s i g n i f i c a n c e . 
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I n v e s t i g a t i o n of V a r i a b i l i t y 

Females 

The data were broken down using the u s u a l three c r i t e r i a o f 

a n c e s t r y and b i r t h l o c a t i o n s ( c h i l d ' s and p a r e n t ' s ) , i n both a raw and 

transformed c o n d i t i o n . The comparisons were made onl y by the parametric 

t - t e s t , experience suggesting t h a t the comparable Mann-Whitney U - t e s t 

would produce the same r e s u l t a n t end c o n c l u s i o n s , although f o r t h e o r e t i c a l 

reasons a l r e a d y o u t l i n e d t h i s l a t t e r method should be p r e f e r r e d . 

Of the s i x v a r i a b l e s p r e v i o u s l y d e t a i l e d , t h r e e produced a 

s i g n i f i c a n t d i f f e r e n c e between s u b s e t s . These were RADCR, RADCL and TRC 

( a l l r a d i a l c o u n t s ) , the p a r t i c u l a r parameter used i n d i v i s i o n being the 

c h i l d ' s b i r t h p l a c e , the subsets thus r e p r e s e n t i n g Powys and Salop, t h i s 

being the only parameter to g i v e such s i g n i f i c a n c e . The use of a n c e s t r y 

or the parent's b i r t h p l a c e never gave subset d i f f e r e n c e s t h a t a t t a i n e d the 

l e v e l of s i g n i f i c a n c e . The d i f f e r e n c e s found were c o n s i s t e n t over t r a n s 

formation, the e f f e c t being to reduce s l i g h t l y the a s s o c i a t e d p r o b a b i l i t i e s 

f o r the three v a r i a b l e s s p e c i f i e d , although t h i s was not a general f i n d i n g 

over the remaining three u l n a r counts. Although the d i f f e r e n c e s between 

the two c o u n t i e s were never s i g n i f i c a n t , the use of the parent's b i r t h 

l o c a t i o n s always produced p r o b a b i l i t i e s t h a t were lower than those u s i n g 

a n c e s t r y , and are comparable with the s i g n i f i c a n t r e s u l t s g i v e n above, 

except i n p-value magnitude. 

Examination of the means of the r a d i a l counts showed t h a t the 

g r e a t e r v a l u e s were a s s o c i a t e d with Salop r a t h e r than Powys when there was 

a s i g n i f i c a n t d i f f e r e n c e between the two. For the remaining p a r t i t i o n i n g 

c r i t e r i a , the same trend was observed, the g r e a t e r mean always being 

r e l a t e d to " E n g l i s h n e s s " r a t h e r than "Welshness", even though the d i f f e r e n c e s 

never a t t a i n e d s t a t i s t i c a l s i g n i f i c a n c e . 
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The u l n a r counts never produced a s i g n i f i c a n t p r o b a b i l i t y 
between subsets on any of the c r i t e r i a used, and again no c o n s i s t e n t 
a s s o c i a t i o n f o r the g r e a t e r mean was apparent. The use of b i r t h l o c a t i o n , 
both the c h i l d ' s and the p a r e n t ' s , tended to show t h a t Powys had the 
l a r g e r mean, wh i l e using a n c e s t r y favoured Salop, n e i t h e r parameter g i v i n g 
c l e a r - c u t r e l a t i o n s h i p s . 

Males 

P a r t i t i o n i n g the males showed t h a t none of the v a r i a b l e s on any 

of the c r i t e r i a gave a s i g n i f i c a n t d i f f e r e n c e between the subsets generated. 

No p a r t i c u l a r l y low p r o b a b i l i t i e s on c o n s i s t e n c i e s were apparent except 

perhaps that transformation tended to reduce such subse t d i f f e r e n c e s as 

did e x i s t . Examination of the means for the subsets over a l l d i v i s i o n s 

showed t h a t i n a l l but a s i n g l e i n s t a n c e a l l v a r i a b l e s had g r e a t e r means 

r e l a t e d to " E n g l i s h n e s s " r a t h e r than "Welshness". Allowing f o r the i n t e r -

c o r r e l a t i o n between the v a r i a b l e s , t h i s would suggest a p o s s i b l e r e l a t i o n 

s h i p which was a t l e a s t p a r t l y supported by the r e s u l t s f o r females. 

Recoded Data 

I f the d i s t r i b u t i o n of the r i d g e counts of the s i x d e t a i l e d 

v a r i a b l e s are examined i t i s apparent t h a t the presence of loops, 

p a r t i c u l a r l y u l n a r , produces many ca s e s which have zero counts. T h i s w i l l 

a f f e c t the c u r v e s , producing a high degree of skewness which might i n f l u e n c e 

the r e s u l t s found e i t h e r by the skewness or k u r t o s i s a f f e c t i n g the p r o b a b i l i t y 

e s t i m a t e s . I t was considered i n f o r m a t i v e t h e r e f o r e b r i e f l y to re-exaraine 

the data to see i f d i f f e r e n c e s between subsets would be maintained a f t e r 

those cases with such zero counts were removed. 

N a t u r a l l y the means for each v a r i a b l e i n c r e a s e d w i t h i n both sexes, 

each v a r i a b l e a l s o showing a r e d u c t i o n i n skewness, w h i l e k u r t o s i s was 

reduced i n the u l n a r counts, but m a r g i n a l l y i n c r e a s e d i n the r a d i a l . 
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The data were a l s o p a r t i t i o n e d by the c h i l d ' s b i r t h l o c a t i o n 
and a n c e s t r y , the r e s u l t s obtained producing the same c o n c l u s i o n s as 
reported above. The r a d i a l counts f o r both males and females n a t u r a l l y 
produced almost i d e n t i c a l p r o b a b i l i t i e s over a l l the parameters. The 
u l n a r counts a l l had a s l i g h t i n c r e a s e i n the between group d i f f e r e n c e s , 
based on the c h i l d ' s b i r t h p l a c e , f o r both sexes, although t h i s never 
became s i g n i f i c a n t . Using a n c e s t r y produced v a r i a b l e e f f e c t s on the 
p r o b a b i l i t y v a l u e s , no con s t a n t d i r e c t i o n i n magnitude change being seen. 
The means of the subsets were s t i l l always higher when a s s o c i a t e d with 
" E n g l i s h n e s s " i n males, t h i s only being true for r a d i a l counts i n females. 
The u l n a r counts i n t h i s l a t t e r sex, as p r e v i o u s l y , were more v a r i a b l e i n 
t h e i r r e l a t i o n s h i p s to the p a r t i t i o n i n g parameters. 

The o v e r a l l c o n c l u s i o n i s t h a t removal o f the c u r v e s with zero 

counts i n c r e a s e d the means, p a r t i c u l a r l y f o r u l n a r counts, but t h a t any 

r e g i o n a l o r subset v a r i a b i l i t y followed a s i m i l a r p a t t e r n to those shown 

i n the i n i t i a l a n a l y s i s , the c o n c l u s i o n s reached being the same. 
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TRIRADII 

A q u a n t i t a t i v e measure of the p a t t e r n s found on the f i n g e r s 

and palms i n v o l v e s r e c o r d i n g the number of t r i r a d i i a s s o c i a t e d with 

each p a t t e r n . On f i n g e r s , the occurrence o f between zero and two 

t r i r a d i i corresponds to arches, loops and whorls based on the 

c l a s s i c a l i n t e r p r e t a t i o n ; three t r i r a d i i correspond to a c c i d e n t a l s 

or combinations of the three types j u s t l i s t e d . 

The advantage of using t r i r a d i i as a measure r e l a t e s 

d i r e c t l y to the measurement being a t an i n t e r v a l l e v e l . C o n s i d e r a t i o n s 

of p a t t e r n s alone only deal with nominal l e v e l data and consequently 

the range of s t a t i s t i c s a v a i l a b l e to compare groups i s i n c r e a s e d i n 

the former i n s t a n c e ; i n a d d i t i o n to the t - t e s t and U - s t a t i s t i c the 

t r i r a d i i can be t r e a t e d as c a t e g o r i c a l data and the s t r e n g t h of the 
2 

a s s o c i a t i o n between groups measured by c h i . 
2 

Because of the c h i requirements t h a t no i n d i v i d u a l c e l l s h a l l 

have an expected v a l u e of zero, o r l e s s than 20% of c e l l s have an 

expected number of l e s s than 5, the r e l a t i v e l y i n f r e q u e n t numbers o f 
2 

a c c i d e n t a l s cause the c h i assumptions to be v i o l a t e d . Consequently, 

these few c a s e s with a v a l u e of 3 on the f i n g e r s were recoded i n t o a 

c l a s s with 2 t r i r a d i i . Both s i n g l e and dual p a r t i t i o n s were 

i n v e s t i g a t e d . 
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FINGER TRIRADII 

FEMALES 

D i g i t ( j ) , R i g h t / L e f t hands : RD1, LD1 

Both hands e x h i b i t e d approximately equal f r e q u e n c i e s o f 

s i n g l e t r i r a d i i , the main d i f f e r e n c e between the two frequency d i s t r i b u t i o n s 

being the g r e a t e r i n c i d e n c e o f two t r i r a d i i p a t t e r n s , and correspondingly 

the reduced number of cases with no t r i r a d i i found i n the r i g h t hand 

compared to the l e f t . Skewness was found to e x i s t a t a n o n - s i g n i f i c a n t 

l e v e l i n both hands, with k u r t o s i s s i m i l a r . The r i g h t hand r e q u i r e d a 

s l i g h t l y more severe transformation than the l e f t , the r e s u l t s however 

being s i m i l a r i n both. Skewness was removed while k u r t o s i s was maintained 

a t a s i g n i f i c a n t l e v e l , the r i g h t hand e x h i b i t i n g a reduced amount of the 

l a t t e r a f t e r transforming, the l e f t hand s l i g h t l y more. 

A t - t e s t between the homologues showed t h a t there was a 

s i g n i f i c a n t d i f f e r e n c e between the two d i g i t s (p = < 0.001), w h i l e a high 

c o r r e l a t i o n ( r = 0.60, p = < 0.001) was found. 

C o n s i d e r a t i o n of the p a r t i t i o n s made using the parametric 

t - t e s t r e v e a l e d t h a t none of the d i v i s i o n s e x h i b i t e d a s i g n i f i c a n t 

d i f f e r e n c e between subsets e i t h e r i n a raw o r transformed s t a t e . I n a l l 

c a s e s , homogeneity between the within-group v a r i a n c e s was shown. The 

g r e a t e s t t v a l u e s were a s s o c i a t e d w i t h the l e f t hand w h i l e the c h i l d ' s 

b i r t h p l a c e was the p a r t i t i o n i n g c r i t e r i o n which i n both the raw and t r a n s 

formed data produced s i m i l a r v a l u e s (p = 0.076) . The corresponding d i v i s i o n 

using the parent's b i r t h p l a c e , w h i l e having lower p r o b a b i l i t i e s than when 

a n c e s t r y was the p a r t i t i o n i n g c r i t e r i o n , s t i l l gave n o n - s i g n i f i c a n c e a t a 

much g r e a t e r l e v e l than when using the c h i l d ' s b i r t h p l a c e . 
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The non-parametric t e s t s produced s i m i l a r c o n c l u s i o n s w i t h , 

i n a d d i t i o n , the s e l e c t i o n procedures not improving d i s c r i m i n a t i o n . The 

l e f t hand maintained a low p r o b a b i l i t y using the c h i l d ' s b i r t h p l a c e 

(p = 0.082), while a n c e s t r y , w i t h i n a s e l e c t e d population based on the 

parent's b i r t h p l a c e , showed a reduced p r o b a b i l i t y (p = 0.072). 

T r e a t i n g the data c a t e g o r i c a l l y a l s o showed the r i g h t hand to have 

no evidence of any d i f f e r e n c e s between s u b s e t s , the l e f t hand having the 

only low p r o b a b i l i t i e s , again a s s o c i a t e d w i t h the c h i l d ' s b i r t h p l a c e , 

although the dual p a r t i t i o n i n g showed t h a t the d i f f e r e n c e between Powys 

and Salop was confined to those p u p i l s having Welsh a n c e s t r y (p = 0.071). 

The evidence thus suggests t h a t no s i g n i f i c a n t d i f f e r e n c e between 

" E n g l i s h " and "Welsh" p u p i l s i s p r e s e n t , based on the c r i t e r i a used, and 

the v a r i o u s s t a t i s t i c a l procedures d e t a i l e d . 

D i g i t Two, R i g h t / L e f t Hand : RD2, LD2 

The mean number of t r i r a d i i on the r i g h t hand i s s l i g h t l y g r e a t e r 

than on the l e f t hand, 1.257 and 1.222 r e s p e c t i v e l y , r e f l e c t i n g the g r e a t e r 

frequency of a r c h e s and loops on the l a t t e r hand compared w i t h the former. 

Transformation removed the s l i g h t skewness p r e s e n t i n the raw data i n both 

hands, However, k u r t o s i s was made worse by t h i s procedure. The bimanual 

comparison, w h i l e l e s s than i n the former d i g i t , s t i l l e x h i b i t e d a s i g n i f i c a n t 

d i f f e r e n c e between the two hands (p = 0.009), the c o r r e l a t i o n being s l i g h t l y 

l e s s than f o r the former d i g i t ( r = 0.596, p < 0.001). 

Examination of the three types of a n a l y s i s showed t h a t i n both 

hands and over a l l p a r t i t i o n s of the data the comparison between the s u b s e t s 

gave n o n - s i g n i f i c a n t d i f f e r e n c e s . I n a d d i t i o n , no d i v i s i o n produced any 

t v a l u e s of s u f f i c i e n t magnitude to give a p r o b a b i l i t y below 10%, the 

lowest found being 24.7%. 
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D i g i t Three, R i g h t / L e f t Hand : RD3, LD3 

The t h i r d d i g i t showed a r e v e r s e d trend from the previous two, 

or indeed the remaining two, i n t h a t the g r e a t e r number of t r i r a d i i o c c u r s 

on the l e f t hand and not the r i g h t . Although more arches occur on the 

former hand, the g r e a t e r frequency of whorls was s u f f i c i e n t to compensate 

and r a i s e the t r i r a d i i mean to a l e v e l s l i g h t l y above t h a t found on the 

r i g h t hand. The c o r r e l a t i o n between the homologues was h i g h l y s i g n i f i c a n t 

(r = 0.586, p < 0.001) . However, no s i g n i f i c a n t d i f f e r e n c e between the 

two hands was observed on a t - t e s t (p = 0.688), t h i s being the only d i g i t 

to show such a r e s u l t . S i g n i f i c a n t skewness occurred only i n the l e f t 

hand with k u r t o s i s e x i s t i n g a t a s i g n i f i c a n t l e v e l i n both. As u s u a l , 

transformation removed the skewness but i n c r e a s e d k u r t o s i s . 

When a n c e s t r y was used as the p a r t i t i o n i n g c r i t e r i o n , h e t e r o g e n e i t y 

between the within-group v a r i a n c e s was l o c a t e d , transformation not removing 

t h i s i n e i t h e r hand. The three s e t s o f a n a l y s i s a l l f a i l e d to produce 

any two subsets which showed a d i f f e r e n c e s u f f i c i e n t i n magnitude to be 

s t a t i s t i c a l l y s i g n i f i c a n t . Neither hand gave p r o b a b i l i t i e s e i t h e r 

c o n s i s t e n t l y g r e a t e r o r s m a l l e r than the o t h e r s , while none of the 

p a r t i t i o n i n g c r i t e r i a were l i k e w i s e constant i n having lower p r o b a b i l i t i e s 

than any o f the other d i v i d i n g parameters. 

D i g i t Four, R i g h t / L e f t Hand : RD4, LD4 

With the g r e a t e s t number of whorls o c c u r r i n g on the f o u r t h 

d i g i t , the mean number of t r i r a d i i , not u n n a t u r a l l y , i s g r e a t e r on t h i s 

d i g i t than any other, the r i g h t hand having the g r e a t e s t mean va l u e and 

frequency of whorls. No s i g n i f i c a n t skewness i s ev i d e n t i n e i t h e r hand 

with h i g h l y s i g n i f i c a n t amounts of k u r t o s i s . The fourth d i g i t i s alone i n 

tha t transformation not only removed skewness, but reduced the amount of 

k u r t o s i s observed, e s p e c i a l l y i n the l e f t hand, t h a t remaining s t i l l 
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however being s t a t i s t i c a l l y d i f f e r e n t from normality. The bimanual 

comparison of the homologues showed both a h i g h l y s i g n i f i c a n t c o r r e l a t i o n 

( r = 0.61, p < 0.001), along w i t h a s i g n i f i c a n t d i f f e r e n c e between the 

two means on a t - t e s t (p < 0.001). The within-group v a r i a n c e s were 

homogeneous f o r the t - t e s t s . On p a r t i t i o n i n g the d a t a , however, the 

c o n c l u s i o n s reached are the same as f o r the l a s t d i g i t , t h a t i s , no 

s i g n i f i c a n t d i f f e r e n c e was detected by any of the s t a t i s t i c a l t e s t s f o r 

any of the d i v i s i o n s of the data i n e i t h e r hand. 

D i g i t F i v e , R i g h t / L e f t Hand : RD5, LD5 

The f i f t h d i g i t showed the g r e a t e s t departure from a normal 

d i s t r i b u t i o n of any d i g i t on e i t h e r hand, the removing of skewness again 

i n c r e a s i n g the amount of k u r t o s i s to an even more s i g n i f i c a n t l e v e l , away 

from normality. The mean number of t r i r a d i i was g r e a t e r on the r i g h t hand 

than the l e f t and corresponded to the g r e a t e r frequency of whorls, fewer 

arches being found on the former hand. The mean d i f f e r e n c e between hands 

was again h i g h l y s i g n i f i c a n t (p < 0.001) and w h i l e the bimanual c o r r e l a t i o n 

was, as u s u a l , h i g h l y s i g n i f i c a n t (r = 0.493, p < 0.001), the magnitude was 

lower than f o r the other homologue comparisons. Examination of the w i t h i n -

group v a r i a n c e s showed heterogeneity between groups to be the r u l e f o r t h i s 

d i g i t . Transformation d i d not remove t h i s e f f e c t i n any i n s t a n c e ; indeed 

i t produced a heterogeneous comparison where formerly a homogeneous one was 

found ( p a r t i t i o n i n g by a n c e s t r y i n a s e l e c t e d p opulation based on the c h i l d " 

b i r t h p l a c e ) . The above r e s u l t s a re a p p l i c a b l e to both hands. 

The parametric t - t e s t showed t h a t a s i g n i f i c a n t d i f f e r e n c e 

e x i s t e d between subs e t s based on the parent's b i r t h p l a c e (p = 0.014) fo r 

the r i g h t hand only, t h i s r e s u l t being removed by transformation. No 

other comparison w i t h the t - t e s t gave a s i g n i f i c a n t p r o b a b i l i t y . Treated 
2 

non-parametrically, the same r e s u l t was obtained (p = 0.027) while x was 
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a l s o s i g n i f i c a n t (p = 0.031). However, t h e d u a l p a r t i t i o n by p a r e n t ' s 

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

a l l t h e s t a t i s t i c s . I t w ould seem t h a t i f d i f f e r e n c e s e x i s t f o r t h i s 

d i g i t , t h e n t h e magnitude o f t h e d i f f e r e n c e i s such t h a t o n l y a l a r g e 

sample i s s u f f i c i e n t t o d e t e c t i t , s u b d i v i s i o n i n t o s m a l l e r u n i t s i n t r o d u c i n g 

random elements t h a t swamp t h e dichotomy. T h i s l a t t e r s t a t e m e n t i s o f 

course t r u e f o r any t y p e o f a n a l y s i s c o n t a i n e d w i t h i n t h e p r e s e n t work and 

i s p r o b a b l y t r u e i n g e n e r a l . The c o r r e s p o n d i n g p a r t i t i o n by t h e c h i l d ' s 

b i r t h p l a c e , w h i l e h a v i n g l o w e r p r o b a b i l i t i e s t h a n those o b t a i n e d u s i n g 

a n c e s t r y , never a c h i e v e d s t a t i s t i c a l l y s i g n i f i c a n t l e v e l s . The l e f t hand 

produced no r e s u l t comparable w i t h t h e r i g h t , e v e r y comparison w i t h i n t h e 

t h r e e s e t s o f a n a l y s i s showing no s i g n i f i c a n t d i f f e r e n c e between s u b s e t s 

on any s t a t i s t i c a l t e s t . 

For t h e r i g h t hand t h e l a r g e r mean v a l u e was f o u n d i n Powys (PFA), 

which had a g r e a t e r f r e q u e n c y o f w h o r l s t h a n Salop 6n t h i s d i g i t . The 

p a r t i t i o n u s i n g t h e c h i l d ' s b i r t h l o c a t i o n gave a comparable r e s u l t . A p a r t 

from t h e d i v i s i o n n o t e d above, no o t h e r p a r t i t i o n i n e i t h e r hand gave a 

s t a t i s t i c a l d i f f e r e n c e between t h e subsets g e n e r a t e d . 

O v e r a l l C o n c l u s i o n s 

Examining t h e d a t a as a whole showed t h a t v e r y l i t t l e was 

r e v e a l e d e x c e p t t h a t t h e r e appeared t o be no d i f f e r e n c e i n t h e mean o c c u r r e n c e 

o f t r i r a d i i on t h e f i n g e r s between subsets r e g a r d l e s s o f t h e d i g i t o r 

p a r t i t i o n i n g c r i t e r i a used. Only a s i n g l e i n s t a n c e o f a s t a t i s t i c a l l y 

s i g n i f i c a n t d i f f e r e n c e was f o u n d , t h i s b e i n g c o n s i s t e n t o v e r t h e t h r e e t y p e s 

o f s t a t i s t i c used. A l t h o u g h many o f t h e comparisons made produced non

s i g n i f i c a n t p r o b a b i l i t i e s , i t was hoped t h a t one method o f d i v i s i o n would 

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

p a r a m e t e r s . No such c o n c l u s i o n s were reached, t h e magnitude o f t h e 
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p r o b a b i l i t i e s a p p e a r i n g t o be random. S i m i l a r l y , the subset h a v i n g t h e 
g r e a t e r mean number o f t r i r a d i i was n o t c o n s t a n t l y a s s o c i a t e d w i t h 
" E n g l i s h n e s s " o r "Welshness", t h e c o n c l u s i o n b e i n g t h a t none e x i s t s . 
The t h r e e t y p e s o f a n a l y s i s a l l gave comparable r e s u l t s , none b e i n g 
p a r t i c u l a r l y d e v i a n t from t h e o t h e r two. The o n l y advantage o f u s i n g t h e 
n o n - p a r a m e t r i c t e s t would seem t o be i t s a b i l i t y t o handle d a t a i n a 
d i s t r i b u t i o n - f r e e manner, a l t h o u g h t h e r e s u l t s o b t a i n e d u s i n g the non-
normal raw d a t a w i t h heterogeneous v a r i a n c e s between s u b s e t s were t h e same 
when t h e Mann-Whitney U t e s t was a p p l i e d . I n a s i t u a t i o n o f m a r g i n a l 
p r o b a b i l i t i e s f o r s i g n i f i c a n c e , t h e l a t t e r s t a t i s t i c may p o s s i b l y be 
p r e f e r r e d . 

MALES 

D i g i t One, R i g h t / L e f t Hand ; RD1, LDl 

I n males t h e f r e q u e n c y o f arches i s below t h a t found f o r t h e 

c o r r e s p o n d i n g d i g i t i n f e m a l e s . Consequently t h e mean number o f t r i r a d i i 

on each f i n g e r i s g r e a t e r i n t h e f o r m e r sex t h a n t h e l a t t e r . For t h e 

f i r s t d i g i t , i n males, t h e r i g h t hand has t h e g r e a t e r v a l u e , t h i s o c c u r r i n g 

f o r a l l t h e o t h e r d i g i t s . E x a m i n a t i o n o f t h e f r e q u e n c y d i s t r i b u t i o n s 

showed t h a t skewness o n l y e x i s t e d a t a s i g n i f i c a n t l e v e l i n the l e f t hand, 

k u r t o s i s b e i n g p r e s e n t i n b o t h hands. T r a n s f o r m a t i o n removed t h e skewness 

b u t i n c r e a s e d k u r t o s i s i n the l e f t hand and f r a c t i o n a l l y decreased t h e 

l a t t e r i n t h e r i g h t . Comparing the f i r s t d i g i t s as homologues showed a 

s i g n i f i c a n t c o r r e l a t i o n between hands ( r = 0.543, p < 0.001) accompanied 

by a s i g n i f i c a n t d i f f e r e n c e between t h e i r means (p < 0.001). 

The v a r i o u s p a r t i t i o n s o f t h e d a t a showed t h a t no d i v i s i o n 

produced a s i g n i f i c a n t d i f f e r e n c e between subsets f o r e i t h e r hand when 

examined by a t - t e s t . T r e a t e d n o n - p a r a m e t r i c a l l y , a low, b u t n o n - s i g n i f i c a n t 
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p r o b a b i l i t y was f o u n d f o r d i v i s i o n by a n c e s t r y i n a s e l e c t e d p o p u l a t i o n 
based on t h e c h i l d ' s b i r t h p l a c e . The a s s o c i a t e d d i v i s i o n u s i n g t h e 
p a r e n t s ' common b i r t h l o c a t i o n showed a s i m i l a r t r e n d , b o t h these e f f e c t s 
b e i n g c o n f i n e d t o t h e l e f t hand. When c o n s i d e r e d as c a t e g o r i c a l d a t a , 
i t was shown t h a t t h e E n g l i s h / W e l s h d i f f e r e n c e a t t a i n e d s t a t i s t i c a l 
s i g n i f i c a n c e , b u t o n l y f o r those p u p i l s b o r n i n Powys. W i t h b o t h p a r e n t s 
h a v i n g a common b i r t h l o c a t i o n i n Powys t h e a s s o c i a t e d p r o b a b i l i t y was low 
b u t d i d n o t a c h i e v e a l e v e l o f s i g n i f i c a n c e , t h i s a g a i n o n l y r e f e r r i n g t o 
L D l , RD1 r e v e a l i n g much g r e a t e r v a l u e s . R e t u r n i n g t o t h e p a r a m e t r i c t e s t s , 
t h e c o r r e s p o n d i n g d i v i s i o n by a n c e s t r y , a f t e r t h e c h i l d ' s b i r t h p l a c e had 
produced a " l o c a l " p o p u l a t i o n , gave a reduced b u t s t i l l n o n - s i g n i f i c a n t 
d i f f e r e n c e between subsets f o r L D l . T r a n s f o r m a t i o n r&duced t h e s u b s e t 
d f f e r e n c e s s l i g h t l y . I t i s a p p a r e n t t h e r e f o r e t h a t s i m i l a r c o n c l u s i o n s 
are reached f o r b o t h p a r a m e t r i c and n o n - p a r a m e t r i c t e s t s , non-normal d a t a 
n o t a c c o u n t i n g f o r t h e reduced p r o b a b i l i t y f o u n d . I t i s o n l y i n t h e l a s t 
s e r i e s o f a n a l y s i s t h a t a c l e a r d i s t i n c t i o n between t h e E n g l i s h and Welsh 
was f o u n d . I have e v e r y reason t o e x p e c t t h a t b o t h t h e t - t e s t and Mann-
Whitney U - s t a t i s t i c would c o n f i r m t h e s i g n i f i c a n c e found between t h e E n g l i s h 
and Welsh i n a s e l e c t e d p o p u l a t i o n , b c r n i n Powys. 

D i g i t Two, R i g h t / L e f t Hand : RDl, LDl 

For t h e second d i g i t t h e g r e a t e r mean number o f t r i r a d i i i s f o u n d 

i n t he r i g h t hand, a h i g h e r f r e q u e n c y o f w h o r l s b e i n g t h e cause. The 

d i s t r i b u t i o n o f t r i r a d i i gave a curve w i t h b o t h skewness and k u r t o s i s a t a 

n o n - s i g n i f i c a n t l e v e l i n t h e l e f t hand, i n t h e r i g h t hand o n l y skewness 

b e i n g n o n - s i g n i f i c a n t . T r a n s f o r m a t i o n removed t h e s l i g h t skewness e a s i l y 

f rom b o t h hands, t h e e f f e c t on k u r t o s i s b e i n g t o i n c r e a s e i t i n t h e r i g h t 

hand, b u t t o reduce i t i n the l e f t . Comparison o f t h e means f o u n d f o r each 

hand showed t h a t t h e y were s i g n i f i c a n t l y d i f f e r e n t (p = 0.005), w h i l e s t i l l 
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having a high c o r r e l a t i o n between the homologues (r = 0.582, p < 0.0O0). 

P a r t i t i o n i n g the data and c o n s i d e r i n g i t by the three s t a t i s t i c s 

a l l f a i l e d to g i v e any two subsets t h a t e x h i b i t e d a s i g n i f i c a n t d i f f e r e n c e 

on e i t h e r hand. D i v i s i o n by a n c e s t r y gave a low p r o b a b i l i t y on the U-

s t a t i s t i c (p = 0.098), some s i m i l a r i t y to t h i s being shown by the t - t e s t . 

I n the dual p a r t i t i o n s comparisons between those p u p i l s born i n Salop, 

for ancestry, had a s i m i l a r low p r o b a b i l i t y (p = 0.081). However, i n a l l 

other i n s t a n c e s the magnitude of the subset d i f f e r e n c e s never approach 

l e v e l s o f s i g n i f i c a n c e . 

D i g i t Three, R i g h t / L e f t Hand : RD3, LD3 

I n common with the l a s t two d i g i t s , the t h i r d has more whorls 

on the r i g h t than l e f t hand, with a g r e a t e r mean number o f t r i r a d i i . 

Skewness and k u r t o s i s were p r e s e n t a t s i g n i f i c a n t l e v e l s i n both hands, 

the e f f e c t of transformation being to remove the former parameter but 

i n c r e a s e the l a t t e r . The mean number of t r i r a d i i were s i g n i f i c a n t l y 

d i f f e r e n t between hands (p = 0.004) wit h , as u s u a l , a high p o s i t i v e 

c o r r e l a t i o n between the horaologues (r = 0.606, p < 0.001). D i v i s i o n of 

the data by the three c r i t e r i a and c o n s i d e r a t i o n by the three s t a t i s t i c a l 

methods a l l f a i l e d to i n d i c a t e any two subsets which had a s i g n i f i c a n t 

d i f f e r e n c e between t h e i r means, on e i t h e r hand. 

D i g i t Four, R i g h t / L e f t Hand : RD4, LD4 

The trends e s t a b l i s h e d f o r the other d i g i t s were maintained on 

the fourth f i n g e r . The r i g h t hand had a s i g n i f i c a n t l y g r e a t e r mean number 

of t r i r a d i i than the l e f t (p < 0.001), with a p o s i t i v e c o r r e l a t i o n between 

them (r = 0.572, p < 0.001). S i g n i f i c a n t k u r t o s i s was p r e s e n t i n both 

hands, but skewness only i n the l e f t . Transformation removed the skewness 

but decreased k u r t o s i s i n both hands. 
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E x a m i n a t i o n o f t h e subsets showed no evid e n c e f o r any s i g n i f i c a n t 
d i f f e r e n c e s between " E n g l i s h n e s s " and "Welshness" w i t h i n any d i v i s i o n o r 
s t a t i s t i c . W i t h i n t h e c a t e g o r i c a l t e s t s a low p r o b a b i l i t y (p = 0.077) was 
shown between Powys and Salop, based on t h e p a r e n t s ' b i r t h l o c a t i o n s / 

w i t h i n t h e Welsh, however, t h i s was n o t m a i n t a i n e d o v e r t h e o t h e r p a r t i t i o n s 
and must remain an i s o l a t e d r e s u l t . 

D i g i t F i v e , R i g h t / L e f t Hand : RD5, LD5 

The " l i t t l e f i n g e r " , i n s p i t e o f t h e low f r e q u e n c y o f w h o r l s 

p r e s e n t , has a mean number o f t r i r a d i i comparable w i t h t h o s e shown f o r 

t h e t h i r d , i n d i c a t i n g t h a t t h e number o f w h o r l s alone does n o t have an 

o v e r r i d i n g i n f l u e n c e i n d e t e r m i n i n g t h e r e s u l t a n t means. I n b o t h hands 

t h e skewness and k u r t o s i s a re extreme and s i g n i f i c a n t , t r a n s f o r m a t i o n 

c a u s i n g a s l i g h t decrease i n t h e l a t t e r on t h e r i g h t hand b u t i n c r e a s i n g 

i t i n t h e l e f t . The d i f f e r e n c e between t h e means on t h e homologous f i f t h 

d i g i t was h i g h l y s i g n i f i c a n t (p < 0.001), t h e r i g h t hand h a v i n g t h e g r e a t e r 

v a l u e , w h i l e a h i g h p o s i t i v e c o r r e l a t i o n a g a i n e x i s t e d ( r = 0.428, p < O.OOl). 

Throughout a l l t h e p a r t i t i o n s t h e r i g h t hand gave no i n d i c a t i o n 

o f d i f f e r e n c e s e x i s t i n g between any o f t h e subsets g e n e r a t e d . The l e f t 

hand was s l i g h t l y d i f f e r e n t i n t h a t d i v i s i o n by t h e c h i l d ' s b i r t h p l a c e gave 

c o n s i s t e n t l y low b u t n o n - s i g n i f i c a n t p r o b a b i l i t i e s between Powys and Salop. 

T h i s was f o u n d i n a l l t h r e e s t a t i s t i c a l t e s t s , t h e e f f e c t o f t r a n s f o r m a t i o n 
2 

b e i n g t o i n c r e a s e t h e d i f f e r e n c e s as measured by t h e t - t e s t . The x r e s u l t s 

were s i m i l a r e x c e p t t h a t t h e Powys/Salop d i f f e r e n c e was l i m i t e d t o t h o s e 

p u p i l s w i t h E n g l i s h a n c e s t r y (p = 0.010). I n g e n e r a l , t h e l e f t hand showed 

no comparable r e s u l t s when t h e p a r e n t ' s b i r t h p l a c e was t h e p a r t i t i o n i n g 
2 

c r i t e r i o n , t h e e x c e p t i o n o c c u r r i n g i n a d u a l p a r t i t i o n on x when, w i t h i n 

t h e Welsh, the d i f f e r e n c e between s u b s e t s r a r e l y reached t h e l e v e l o f 

s t a t i s t i c a l s i g n i f i c a n c e (p = 0.054). The c o n c l u s i o n reached i s t h a t f o r the 

l e f t hand o n l y a d i f f e r e n c e between subsets may e x i s t when d i v i s i o n by b i r t h 
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l o c a t i o n i s used. A n c e s t r y seems t o be h a v i n g a s l i g h t e f f e c t , b u t 

l e s s t h a n t h e former p a r a m e t e r s . 

O v e r a l l C o n c l u s i o n s 

The g e n e r a l r e v i e w o f t r i r a d i i f r e q u e n c i e s i n males i s s i m i l a r 

t o t h a t i n fema l e s . No parameter was c o n s i s t e n t l y a b l e t o g i v e d i f f e r e n c e s 

between subsets which were g r e a t e r t h a n any o t h e r parameter o r c o m b i n a t i o n s 

o f them. N e i t h e r "Welshness" nor " E n g l i s h n e s s " was c o n s t a n t l y a s s o c i a t e d 

w i t h a g r e a t e r mean number o f t r i r a d i i o v e r t h e t e n d i g i t s , o n l y a s i n g l e 

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

i n t h e p r e s e n t d a t a s e t , and u s i n g t h e t h r e e named pa r a m e t e r s , no e v i d e n c e 

suggests t h a t a d i f f e r e n c e between " E n g l i s h n e s s " and "Welshness" e x i s t s i n 

th e mean number o f t r i r a d i i o c c u r r i n g on t h e i n d i v i d u a l d i g i t s o f e i t h e r 

hand. 

Sex Comparisons 

The p r e v i o u s a n a l y s i s i n d i c a t e s t h a t n e i t h e r sex produced more 

d i f f e r e n c e s between subsets t h a n t h e o t h e r . A d d i t i o n a l l y , t h o s e p a r t i c u l a r 

d i g i t s d e t a i l e d as h a v i n g low p r o b a b i l i t i e s b ore l i t t l e r e l a t i o n s h i p 

between t h e sexes. 

A comparison o f t h e mean v a l u e on each d i g i t between sexes was 

i n i t i a l l y made on t h e raw d a t a . T h i s showed t h a t t h e r i g h t hand had more 

d i g i t s w i t h a s i g n i f i c a n t d i f f e r e n c e between sexes t h a n t h e l e f t . I n t h e 

f o r m e r hand, o n l y d i g i t 2 d i d n o t g i v e s i g n i f i c a n c e a t t h e 5% l e v e l on a 

t - t e s t , w h i l e t h e l a t t e r hand o n l y had t h e t h i r d d i g i t w i t h such a d i f f e r e n c e . 
2 

A comparison o f t h e sexes u s i n g s n o w e d t h a t t h r e e d i g i t s had 

n o n - s i g n i f i c a n t d i f f e r e n c e s , RD2, RD5 and LD4. I n g e n e r a l , t h e magnitude 
2 

o f t h e x ^ 2 ) w a s < 3 r e a t e r i n t h e r i g h t hand t h a n t h e l e f t , t h e e x c e p t i o n 

b e i n g RD5. 
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Comparing the p r e s e n t r e s u l t s w i t h t h o se o f Dennis (1977b) showed 

s e v e r a l d i f f e r e n c e s . While h i s r e s u l t s agree w i t h the p r e s e n t d a t a i n 
2 

t h a t t h e r i g h t hand had g r e a t e r x ^ ) ' o n n o d i ( 3 i t ; i - s t h e s e x d i f f e r e n c e 

ever n o n - s i g n i f i c a n t , w h i l e the p r e s e n t d a t a showed t h i s on t h r e e such 

f i n g e r s . I n view o f t h e sample s i z e i n v o l v e d i n b o t h s e r i e s (> 3100) , 

i t seems u n l i k e l y t h a t sampling i s a f a c t o r i n t h i s d i f f e r e n c e . There 

a l s o appears t o be no r e l a t i o n s h i p between these d i g i t s h a v i n g s i g n i f i c a n t 

d i f f e r e n c e s o r low p r o b a b i l i t i e s between t h e subsets and those d i s p l a y i n g 

no sex d i f f e r e n c e s . The p r e s e n t work d i d n o t examine the magnitude o f 

th e sex d i f f e r e n c e i n t h e v a r i o u s p a r t i t i o n s and i t would be p r o f i t a b l e t o 

pursue t h i s m a t t e r t o see i f t h e r e i s v a r i a b i l i t y i n t h e sex d i f f e r e n c e i n 

a manner comparable w i t h t h a t shown f o r o t h e r v a r i a b l e s . I t i s p o s s i b l e 

t h a t t h e amalgamation o f two gene p o o l s , a d m i t t e d l y v e r y s i m i l a r , c o u l d 

o c c a s i o n a l l y g i v e s p u r i o u s r e l a t i o n s h i p s between t h e sexes. 

F i n g e r P a t t e r n I n t e n s i t y I n d i c e s 

By summation o f t h e t o t a l number o f t r i r a d i i on each hand 

one o b t a i n e d an I n t e n s i t y I n d e x , one f o r each hand and a t o t a l f o r each case 

R i g h t F i n g e r P a t t e r n I n t e n s i t y Index : RFPII 

L e f t F i n g e r P a t t e r n I n t e n s i t y Index : L F P I I 

T o t a l F i n g e r P a t t e r n I n t e n s i t y Index : T F P I I 

FEMALES 

The range o f v a l u e s e n c o u n t e r e d v a r i e s from 0 t o 10, a l t h o u g h 

i n d i v i d u a l s w i t h a c c i d e n t a l s may produce a g r e a t e r c o u n t t h a n 10 a l t h o u g h 

these i n d i v i d u a l s were removed by r e c o d i n g p r i o r t o a n a l y s i s . The mode o f 

th e d i s t r i b u t i o n i s a t 5 i n b o t h hands, t h e mean v a l u e b e i n g g r e a t e r i n t h e 

r i g h t t h a n i n t h e l e f t (6.11 and 5.92 r e s p e c t i v e l y ) . The c o r r e l a t i o n 

between hands i s h i g h and s i g n i f i c a n t ( r = 0.802, p < 0.001). N e i t h e r hand 
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shows evidence o f skewness, b u t k u r t o s i s i s p r e s e n t , a s l i g h t t r a n s f o r m a t i o n 
t o remove such skewness as d i d e x i s t g i v i n g a r e d u c t i o n i n k u r t o s i s i n t h e 
l e f t hand b u t an i n c r e a s e i n t h e r i g h t , b o t h s t i l l b e i n g s t a t i s t i c a l l y 
s i g n i f i c a n t p a r a m e t e r s . I t i s e v i d e n t t h a t t h e d i s t r i b u t i o n around t h e 
mode i s n o t e q u a l f o r e i t h e r hand w i t h 9.4% o f cases h a v i n g f o u r o r fewer 
t r i r a d i i on t h e r i g h t hand, w h i l e 56.7% had s i x o r more. The c o r r e s p o n d i n g 
v a l u e s i n t h e l e f t hand were 13.0% and 54.7%. T o t a l l i n g b o t h hands r e f l e c t s 
b o t h t h e above d i s t r i b u t i o n s w i t h a mode around t e n , and r e l a t e d f r e q u e n c i e s 
b e i n g 14.2% w i t h n i n e t r i r a d i i o r fewer, and 64.3% w i t h e l e v e n o r more. 
The d i s t r i b u t i o n parameters f o r T F P I I showed no s i g n i f i c a n t skewness b u t 
d i d have k u r t o s i s , t h i s l a t t e r r e d u c i n g a f t e r t r a n s f o r m a t i o n . 

P a r t i t i o n i n g t h e d a t a by t h e u s u a l p a r a m e t e r s showed t h a t none o f 

the d i v i s i o n s o r s t a t i s t i c s gave any s i g n i f i c a n t d i f f e r e n c e s between t h e 

subsets g e n e r a t e d . A d d i t i o n a l l y t h e r e were no p r o b a b i l i t i e s low enough 

to w a r r a n t p a r t i c u l a r c o n s i d e r a t i o n . These l a t t e r s t a t e m e n t s were t r u e f o r 

bo t h hands c o n s i d e r e d s e p a r a t e l y ( R F P I I , L F P I I ) and when summated (T F P I I ) . 

When c o n s i d e r e d p a r a m e t r i c a l l y , h e t e r o g e n e i t y was e x h i b i t e d by the w i t h i n -

group v a r i a n c e s when e i t h e r t h e c h i l d ' s o r p a r e n t ' s b i r t h p l a c e was used as 

a p a r t i t i o n i n g p a rameter. A f t e r t r a n s f o r m a t i o n a l l t h r e e v a r i a b l e s s t i l l 

showed such h e t e r o g e n e i t y between t h e groups w i t h t h e e x c e p t i o n o f R F P I I 

when t h e c h i l d ' s b i r t h p l a c e was used. When a n c e s t r y was t a k e n as t h e 

p a r t i t i o n i n g parameter, t h e v a r i a n c e s were homogeneous f o r a l l v a r i a b l e s . 

MALES. 

The d i s t r i b u t i o n o f t r i r a d i i i n males has many more f e a t u r e s i n 

common th a n i n f e m a l e s . Both hands have t h e complete range o f v a l u e s w i t h 

the mode a t 5, w i t h T F P I I h a v i n g a mode a t 10. N e i t h e r hand has s i g n i f i c a n t 

skewness and o n l y t h e l e f t has any k u r t o s i s , w i t h T F P I I f o l l o w i n g t h e p a t t e r n 

o f t h e l e f t hand. I n a l l cases, a l t h o u g h no s t a t i s t i c a l skewness i s p r e s e n t , 
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t h e g r e a t e r p a r t o f t h e d i s t r i b u t i o n o c c u r s above t h e mode. The mean 
index i s a g a i n g r e a t e r i n t h e r i g h t hand w i t h a h i g h l y s i g n i f i c a n t 
c o r r e l a t i o n between hands e x i s t i n g ( r = 0.763, p < O.OOl), w h i l e t h e 
bimanual d i f f e r e n c e i s a l s o s t a t i s t i c a l l y s i g n i f i c a n t (p < O.OOl). 

P a r t i t i o n i n g t h e d a t a by t h e v a r i o u s p a r a m e t e r s d i d n o t g i v e a 

s i n g l e i n s t a n c e o f any s i g n i f i c a n t d i f f e r e n c e s between t h e subsets g e n e r a t e d 

on any s t a t i s t i c a l t e s t nor were any c o n s i s t e n t l y low p r o b a b i l i t i e s f o u n d . 

Sex Comparisons 

For a l l t h r e e i n d i c e s , males showed g r e a t e r means t h a n f e m a l e s . 

The t - t e s t showed however t h a t o n l y i n RFPII and T F P I I d i d t h e d i f f e r e n c e s 

r e a c h s t a t i s t i c a l s i g n i f i c a n c e , L F P I I h a v i n g a n o n - s i g n i f i c a n t t v a l u e . 

Dennis's r e s u l t s (1977b) showed a l l t h r e e i n d i c e s t o have s t a t i s t i c a l l y 

d i f f e r e n t means between sexes. The d i s p a r i t y between these d a t a and t h e 

p r e v i o u s ones r e s u l t from a g r e a t e r mean v a l u e i n L F P I I o f females i n t h e 

p r e s e n t work compared t o t h e v a l u e r e p o r t e d by Dennis. 

PALMAR TRIRADII 

The p a t t e r n system on t h e palms, l i k e t h e f i n g e r s , has t r i r a d i i 

a s s o c i a t e d w i t h t h e l o o p systems. A x i a l t r i r a d i i were d e f i n e d i n terms 

o f Penrose (1968) w i t h 14% and 40% l i m i t s d e f i n i n g t , t ' and t 1 ' , w h i l e t h e 

th e n a r elements were a l l combined i n t o a s i n g l e c l a s s . I n d i v i d u a l i u t e r -

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

a s i n g l e v a r i a b l e f o r each hand, w h i l e b o r d e r t r i r a d i i were g i v e n a s e p a r a t e 

s p e c i f i c a t i o n . The v a r i o u s z y g o d a c t y l o u s t r i r a d i i o c c u r r e d w i t h such low 

f r e q u e n c i e s t h a t any r e g i o n a l a n a l y s i s was me a n i n g l e s s . Values f o r t h e s e 

d e l t a s a r e g i v e n i n Table 2 9 . 

The d a t a were b r o k e n down by t h e same c r i t e r i a as p r e v i o u s l y 

d e f i n e d and t r e a t e d s t a t i s t i c a l l y by t h e n o n - p a r a m e t r i c Mann-Whitney U - t e s t 
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2 o r by c h i when a p p r o p r i a t e . The p a r a m e t r i c t - t e s t was n o t used exc e p t 
to compare hands. I n a d d i t i o n , no t r a n s f o r m a t i o n was a p p l i e d t o t h e raw 
d a t a t o remove skewness, t h i s n o t b e i n g r e q u i r e d by t h e above s t a t i s t i c s . 
I n view o f t h e p r e v i o u s a n a l y s i s , t h e o m i s s i o n o f t h e p a r a m e t r i c t e s t s i s 
c o n s i d e r e d a v a l i d p r o c e s s . The a n a l y s i s c o n s i d e r s each t y p e o f t r i r a d i u s 
s e p a r a t e l y as a c l a s s r e g a r d l e s s o f m u l t i p l e o c c u r r e n c e s on a s i n g l e palm. 

FEMALES 

A x i a l T r i r a d i i : TR, TL 

The most p r o x i m a l a x i a l t r i r a d i u s was absent more t h a n t w i c e 

as o f t e n as i t was.present, a s i n g l e t r i r a d i u s b e i n g found on 31.3% o f 

r i g h t hands and 33.8% o f l e f t hands. A few r a r e i n s t a n c e s w i t h two 

o c c u r r e d , p a r t i c u l a r l y i n t h e r i g h t hand. The c o r r e l a t i o n between hands 

was h i g h l y s i g n i f i c a n t ( r = 0.439, p < O.OOl) w i t h no b i l a t e r a l d i f f e r e n c e 

i n t h e mean o c c u r r e n c e (p = 0.183). The f r e q u e n c y o f t h e t r i r a d i i gave 

a d i s t r i b u t i o n w i t h s i g n i f i c a n t amounts o f skewness and k u r t o s i s i n b o t h 

hands, 

P a r t i t i o n i n g t h e d a t a r e v e a l e d t h a t no s i g n i f i c a n t d i f f e r e n c e 

was f o u n d between t h e subsets g e n e r a t e d f o r any o f t h e c r i t e r i a used on 

e i t h e r hand when a n a l y s e d by t h e U - s t a t i s t i c . The use o f t h e c h i l d ' s 

b i r t h p l a c e a l o n e gave a low p r o b a b i l i t y (p = 0.052) f o r t h e r i g h t hand. 

However, t h e v a l u e o b t a i n e d f o r t h e p a r e n t ' s b i r t h l o c a t i o n was much g r e a t e r 

(p = 0.380). 

When t r e a t e d c a t e g o r i c a l l y t h e same c o n c l u s i o n was reached. 

The c h i l d ' s b i r t h p l a c e a g a i n had t h e l o w e s t p r o b a b i l i t y a t t a c h e d t o i t 
2 

( x ^ = 0.067) f o r o n l y TR, w h i l e t h e d u a l p a r t i t i o n s never produced a 

p r o b a b i l i t y as low i n any s u b s e t comparison. I c o n c l u d e t h e r e f o r e t h a t 

w h i l e t h e r e may be a d i f f e r e n c e between Salop and Powys, based on t h e c h i l d ' s 

b i r t h p l a c e , i n t h e f r e q u e n c y o f o c c u r r e n c e o f TR t h e magnitude never reached 
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t h e l e v e l necessary f o r i t t o be s t a t i s t i c a l l y s i g n i f i c a n t , e s p e c i a l l y 

when t h e d u a l breakdowns are p e r f o r m e d . 

T1R, T I L 

The o c c u r r e n c e o f t h e s e t r i r a d i i i s al m o s t r e c i p r o c a l t o t h e 

p r o x i m a l ones d e s c r i b e d above, t h e c o r r e l a t i o n between t h e v a r i a b l e s b e i n g 

-0.782 f o r TR/T1R and -0.779 f o r TL/T1L. The number o f cases p o s s e s s i n g 

o n l y a s i n g l e TlR o r TIL on t h e r e s p e c t i v e hands i s equal a t 61.3%, a 

f r a c t i o n a l d i f f e r e n c e between t h e f r e q u e n c y o f cases h a v i n g no such t r i r a d i i 

b e i n g f o u n d . The c o r r e l a t i o n between hands i s s i g n i f i c a n t , i f n o t 

p a r t i c u l a r l y h i g h ( r = 0.353, p < 0„OOl), w h i l e no s i g n i f i c a n t d i f f e r e n c e 

between t h e means f o r each hand was r e v e a l e d (p = 0.334). 

D i v i d i n g t h e d a t a by b o t h s i n g l e and d u a l c r i t e r i a p roduced no 

s i g n i f i c a n t d i f f e r e n c e s between any o f t h e sub s e t comparisons on t h e U - t e s t 
2 

o r when t r e a t e d c a t e g o r i c a l l y and assessed by c h i . 

T2R, T2L 

Comparing t h e c o r r e l a t i o n s f o r t h i s most d i s t a l a x i a l t r i r a d i i 

w i t h t h e o t h e r two shows t h a t T2L o c c u r s i n d e p e n d e n t l y from TL b u t n o t f r o m 

T I L , w h i l e low, b u t s i g n i f i c a n t n e g a t i v e a s s o c i a t i o n s f o r T2R w i t h TR and 

TlR were f o u n d . The bimanual c o r r e l a t i o n f o r T2R and T2L i s a g a i n s i g 

n i f i c a n t ( r = 0.353, p < O.OOl), w h i l e t h e d i f f e r e n c e i n t h e i r mean 

o c c u r r e n c e s i s a l s o s i g n i f i c a n t (p = 0.012), t h e r i g h t hand h a v i n g t h e 

g r e a t e r v a l u e . The m a j o r i t y o f cases d i d n o t have such d i s t a l t r i r a d i i , 

o n l y 8.6% h a v i n g a T2R and 7.3% a T2L, w h i l e cases w i t h two such t r i r a d i i 

were even r a r e r , o n l y two cases h a v i n g two T2Rs and two more w i t h two T2Ls. 

I t i s n o t s u r p r i s i n g t h a t b o t h k u r t o s i s and skewness e x i s t e d a t h i g h l y 

s i g n i f i c a n t l e v e l s . 

D i v i s i o n o f t h e d a t a produces c o n c l u s i o n s e x a c t l y t h e same as 

f o r t h e a x i a l t r i r a d i i TlR and T I L l i s t e d above. 
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Border T r i r a d i i : TBR, TBL 

The b o r d e r t r i r a d i i occur i n a s s o c i a t i o n w i t h e i t h e r c e n t r a l o r 

r a d i a l Hypothenar Loops o r R a d i a l Hypothenar Arches. I t i s n o t always 

v i s i b l e i n a p r i n t and i s t h e n c o n s i d e r e d " e x t r a l i m i t a l " p r o v i d e d an 

a p p r o p r i a t e l o o p i s p r e s e n t t o w a r r a n t such an assumption. I n s t a n c e s o f 

two t r i r a d i i on a s i n g l e palm a r e r a r e , a s i n g l e example on each hand b e i n g 

f o u n d i n t h e p r e s e n t sample. The f r e q u e n c y o f o c c u r r e n c e o f TBR i s g r e a t e r 

t h a n TBL, 35.9% and 29.1% r e s p e c t i v e l y . T h i s d i f f e r e n c e i s s t a t i s t i c a l l y 

s i g n i f i c a n t (p < 0.001), t h e c o r r e l a t i o n between hands b e i n g s i g n i f i c a n t 

( r = 0.508, p < 0.001). The t h r e e i n d i v i d u a l p a t t e r n s d e t a i l e d w i l l be 

g i v e n i n d i v i d u a l c o n s i d e r a t i o n l a t e r . However, i t i s w o r t h n o t i n g t h a t 
2 

t h e x J ^ J between hands f o r b o t h r a d i a l and c e n t r a l hypothenar l o o p s i s 

s i g n i f i c a n t , t h e f o r m e r element h a v i n g t h e g r e a t e r d i f f e r e n c e , b u t w i t h t h e 

r i g h t hand showing more o f b o t h p a t t e r n s t h a n t h e l e f t . R a d i a l h y p o t h e n a r 

arches a r e more f r e q u e n t on t h e r i g h t hand a l s o , b u t the bimanual d i f f e r e n c e 
2 

i s o n l y j u s t n o n - s i g n i f i c a n t , x^ = 2.38, p = 0.055. R e t u r n i n g t o t h e 

b o r d e r t r i r a d i i , b o t h hands have f r e q u e n c y d i s t r i b u t i o n s w h i c h show 

s i g n i f i c a n t skewness and k u r t o s i s . 

P a r t i t i o n i n g t h e d a t a by t h e v a r i o u s parameters i n e i t h e r s i n g l e 

o r d u a l c o m b i n a t i o n s gave no subsets w h i c h showed a s i g n i f i c a n t d i f f e r e n c e 
2 

on e i t h e r t h e U - s t a t i s t i c o r c h i , no t r e n d s o r c o n s i s t e n t l y low p r o b a b i l 

i t i e s b e i n g n o t e d . 
Thenar T r i r a d i i : TEFR, TEFL 

W i t h i n t h e t h e n a r area t h e o c c u r r e n c e and d i s t r i b u t i o n o f 

t r i r a d i i a r e d i r e c t l y c o r r e l a t e d w i t h t h e r a d i a l and p e r i p h e r a l t h e n a r l o o p 

systems. The p r e s e n t work does n o t a t t e m p t t o d i f f e r e n t i a t e between t h e 

two i n d i v i d u a l t y p e s o f t r i r a d i i o f t h e Penrose and Loesch system ( 1970) 

i . e . E and F, b u t combines them i n t o a s i n g l e c a t e g o r y on each hand. 
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T h i s was done i n view o f t h e s u b j e c t i v e n a t u r e o f i n t e r p r e t a t i o n f o r 

these two t r i r a d i a l t y p e s . The number o f t r i r a d i i e n countered i n t h e 

t h e n a r area ranges from 0 t o 2 on b o t h hands, a s i n g l e case w i t h t h r e e 

on t h e l e f t hand b e i n g f o u n d . The l e f t hand showed a s i g n i f i c a n t l y g r e a t e r 

mean o c c u r r e n c e t h a n t h e r i g h t hand (p < O.OOl) . T h i s r e s u l t s from h a v i n g 

more examples o f s i n g l e and double t r i r a d i i i n t h e t h e n a r area o f t h e l e f t 

hand compared w i t h t h e r i g h t . The bimanual c o r r e l a t i o n i s s i g n i f i c a n t 

( r = 0.550, p < 0.001), b o t h hands h a v i n g s i g n i f i c a n t skewness and k u r t o s i s 

i n t h e i r d i s t r i b u t i o n s . 

P a r t i t i o n i n g t he d a t a showed t h a t no parameter c o u l d produce 

subsets e x h i b i t i n g a s i g n i f i c a n t d i f f e r e n c e on e i t h e r s t a t i s t i c . The 

l o w e s t p r o b a b i l i t y was found f o r TEFL between Powys and Salop, based on 
2 

the c h i l d ' s b i r t h p l a c e , w i t h i n t he E n g l i s h , on a x ^ ^ , p = 0.088, a l t h o u g h 

th e d i v i s i o n s based on t h e p a r e n t ' s b i r t h p l a c e were much l e s s s i g n i f i c a n t . 

A ccessory T r i r a d i i : TDR, TDL 

When more t h a n a s i n g l e l o o p o c c u r s i n t h e i n t e r d i g i t a l r e g i o n 

th e t o p o l o g y o f t h e hand r e q u i r e s t h a t an e x t r a t r i r a d i u s must e x i s t f o r 

each e x t r a l o o p . These accessory t r i r a d i i were n o t examined s e p a r a t e l y 

f o r palmar r e g i o n s I I , I I I and I V , b u t were combined i n t o a s i n g l e c l a s s 

o f t he t o t a l number o f accessory i n t e r d i g i t a l t r i r a d i i p er hand. Both 

hands had a range o f v a l u e s from 0 t o 3, a s i n g l e i n d i v i d u a l w i t h a r i g h t 

hand which possessed 4 b e i n g e n c o u n t e r e d . The mean fr e q u e n c y was g r e a t e r 

on t h e l e f t hand t h a n t h e r i g h t , t h e d i f f e r e n c e b e i n g s t a t i s t i c a l l y 

s i g n i f i c a n t (p = 0.024), as was t h e bimanual c o r r e l a t i o n ( r = 0.510, 

p < 0.001). The g r e a t e r mean r e s u l t e d m a i n l y f r o m h a v i n g more casas w i t h 

o n l y an e x t r a t r i r a d i u s on t h e l e f t hand; i n d e e d , i n s t a n c e s w i t h two e x t r a 

were more f r e q u e n t on t h e r i g h t hand, t h e a b s o l u t e f r e q u e n c y i n each c l a s s 

d i m i n i s h i n g as t h e number o f t r i r a d i i i n c r e a s e s . 
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P a r t i t i o n i n g t h e d ata by t h e t h r e e d e t a i l e d c r i t e r i a i n b o t h 

s i n g l e and d u a l f o r m u l a t i o n s f a i l e d t o g i v e any subsets w i t h s i g n i f i c a n t l y 
2 

d i f f e r e n t means on e i t h e r t h e U - s t a t i s t i c o r c h i , no c o n s i s t e n t p a t t e r n 

o f low p r o b a b i l i t i e s b e i n g a p p a r e n t w i t h any o f t h e c r i t e r i a used. 

MALES 

A x i a l T r i r a d i i : TR, TL 

These a x i a l t r i r a d i i , o c c u r r i n g low on the palm, were s l i g h t l y 

more f r e q u e n t on t h e l e f t hand t h a n t h e r i g h t , t h e d i f f e r e n c e between t h e 

means n o t b e i n g s i g n i f i c a n t (p - 0.080). The v a l u e s ranged f r o m 0 t o 2 

a l t h o u g h i n s t a n c e s w i t h two t r i r a d i i were r a r e b u t p r e s e n t on b o t h hands. 

Skewness and k u r t o s i s were f o u n d , w h i l e t h e bimanual c o r r e l a t i o n was 

s i g n i f i c a n t ( r = 0.439, p < 0.001). 

P a r t i t i o n i n g t h e d a t a showed t h a t no d i f f e r e n c e s between s u b s e t s 

f o r TR c o u l d be d e t e c t e d on any o f t h e c r i t e r i a o r s t a t i s t i c s used. TL 

however d i d produce two s i g n i f i c a n t v a l u e s . Using th e p a r e n t ' s b i r t h p l a c e , 

a d i f f e r e n c e between Salop and Powys w i t h i n t h e Welsh was found (p = 0.050), 

w h i l e w i t h i n Salop t h e E n g l i s h and Welsh were s i g n i f i c a n t l y d i f f e r e n t 

(p = 0.041). These were based on t h e n o n - p a r a m e t r i c U - s t a t i s t i c , b u t were 
2 

e x a c t l y f o l l o w e d by t h e r e s u l t s , t h i s b e i n g t r u e f o r a l l t h i s s e c t i o n , 

and c o n s e q u e n t l y o n l y t h e U - s t a t i s t i c p r o b a b i l i t i e s are p r e s e n t . Examining 

t h e f r e q u e n c y w i t h i n each c l a s s i n a d u a l p a r t i t i o n showed t h a t t h e 

d i s t r i b u t i o n s were n o t c o n s i s t e n t w i t h t h e p o s t u l a t e d model p r e v i o u s l y 

d e t a i l e d (page 67). The g r e a t e r f r e q u e n c y was found i n ES, w h i l e 

WP had t h e n e x t h i g h e s t , and n o t t h e l o w e s t mean, as would have been hoped. 

A comparison o f ES w i t h WP shows them t o be n o t s i g n i f i c a n t l y d i f f e r e n t 

(p >> 0.1O). C o n s i d e r i n g the p r o b a b i l i t i e s shown when th e c h i l d ' s b i r t h 

p l a c e i s used as t h e d i v i d i n g c r i t e r i o n r e v e a l e d t h a t no comparable low 

p r o b a b i l i t y was shown i n e i t h e r t h e s i n g l e o r d u a l p a r t i t i o n . The s u b s e t ES 
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s t i l l m a i n t a i n e d t h e g r e a t e r mean f r e q u e n c y w i t h WP n e x t . A l t h o u g h TR 
has a l r e a d y been shown t o have no s i g n i f i c a n t comparisons a s s o c i a t e d w i t h 
i t , t h e r a n k i n g o f t h e v a r i a b l e means i n t h e f o u r subsets produced i n b o t h 
d u a l p a r t i t i o n s were e x a c t l y comparable w i t h t h o s e produced f o r TL, a l t h o u g h 
s u b s e t d i f f e r e n c e s were o f a s m a l l e r magnitude. 

TlR, T I L 

T h i s second c l a s s o f a x i a l t r i r a d i i o c c u r s much more f r e q u e n t l y 

t h a n t h e o t h e r two. The v a l u e s ranged from 0 t o 2 w i t h t h e l e f t hand 

e x h i b i t i n g a s i n g l e i n d i v i d u a l w i t h 3. A s l i g h t l y g r e a t e r mean v a l u e i n 

t h e r i g h t hand r e s u l t s from h a v i n g more cases w i t h b o t h s i n g l e and do u b l e 

t r i r a d i i t h a n on t h e l e f t , though t h e mean d i f f e r e n c e was n o t s i g n i f i c a n t 

(p = 0.310). A h i g h b i l a t e r a l c o r r e l a t i o n was p r e s e n t ( r = 0.371, 

p < 0.001). N e i t h e r hand showed any s i g n i f i c a n t skewness a l t h o u g h 

k u r t o s i s was p r e s e n t i n b o t h . 

D i v i d i n g t h e d e l t a by t h e v a r i o u s c r i t e r i a d i d n o t produce any 

sub s e t s w h i c h r e v e a l e d a s i g n i f i c a n t d i f f e r e n c e on s i n g l e d u a l breakdowns 
2 

f o r e i t h e r TlR o r T I L . Both t h e U - s t a t i s t i c and x p r o b a b i l i t i e s were 

used. A low p r o b a b i l i t y (0.091) was shown f o r T I L between E n g l i s h and 

Welsh w i t h i n Salop, based on t h e p a r e n t ' s b i r t h p l a c e (on t h e U - s t a t i s t i c ) , 

t h i s r e f l e c t i n g t h e r e s u l t shown f o r TL p r e v i o u s l y . However, t h e p r o b 

a b i l i t i e s f o u n d f o r TL and T I L a r e n o t i n g e n e r a l comparable i n magnitude 

even though t h e y have an i n v e r s e r e l a t i o n s h i p . 

For TlR, t h e r e i s a l s o an i n v e r s e r e l a t i o n s h i p w i t h TR. 

T2R, T2L 

The f i n a l c l a s s o f a x i a l t r i r a d i i i s t h e l e a s t f r e q u e n t , t h e 

r i g h t hand h a v i n g a g r e a t e r mean v a l u e t h a n t h e l e f t , b u t n o t a s t a t i s t i c 

a l l y s i g n i f i c a n t d i f f e r e n c e (p = 0.126). The range o f t h e d i s t r i b u t i o n 
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i s O to 1 i n both hands, three c a s e s of two T2Rs being found, and s i g n i f i c a n t 

amounts of both skewness and k u r t o s i s being p r e s e n t . As with the other 

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

(r = 0.510, p < 0.001). The a s s o c i a t i o n between T2R or T2L with t h e i r 

corresponding a x i a l t r i r a d i i d i f f e r s between hands. I t has alr e a d y been 

shown t h a t both TR/TlR and T L / T l L have i n v e r s e r e l a t i o n s h i p s . However, 

the d i s t a l t r i r a d i i a r e much more l o o s e l y t i e d to the other t r i r a d i i . 

TR/T2R and TL/T2L both show independent occurrence ( r e s p e c t i v e l y ) . The 

comparison of T1R/T2R and T1L/T2L both give s i g n i f i c a n t negative r e l a t i o n 

s h i p s , but the magnitude of t h i s i s much lower than between TR/TlR or 

TL / T l L . 

P a r t i t i o n i n g the data showed t h a t i n a s e l e c t e d l o c a l population, 

based on the c h i l d ' s b i r t h p l a c e , t h e r e was a s i g n i f i c a n t d i f f e r e n c e between 

the E n g l i s h and Welsh on the U - s t a t i s t i c (p = 0.037) f o r T2L. Without 

s e l e c t i n g out the migrant population, no d i f f e r e n c e between E n g l i s h and 

Welsh was apparent (p = 0.260). When considered as c a t e g o r i c a l data 

no p a r t i t i o n , using s i n g l e or dual c r i t e r i a , produced a s i g n i f i c a n t d i f f 

erence between subsets f o r e i t h e r T2R or T2L. T h i s suggests t h a t i f any 

d i f f e r e n c e between the two gene pools a s s o c i a t e d with " E n g l i s h n e s s " and 

"Welshness" do e x i s t f o r T2R or T2L, the magnitude of t h i s d i f f e r e n c e i s 

smal l and not c o n s i s t e n t over s t a t i s t i c s or p a r t i t i o n i n g c r i t e r i a . 

Border T r i r a d i i TBR, TBL 

The hypothenar border t r i r a d i i showed a s i g n i f i c a n t d i f f e r e n c e 

between hands (p < 0.001), the r i g h t having a g r e a t e r mean than the l e f t . 

The range encountered f o r TBR and TBL was the same, O to 1, no p u p i l with 

more than a s i n g l e such t r i r a d i u s being found i n e i t h e r hand. S i g n i f i c a n t 

amounts of skewness and k u r t o s i s were shown f o r both d i s t r i b u t i o n s , the 

mode being a t 0 i n both c a s e s . The b i l a t e r a l c o r r e l a t i o n was h i g h l y 
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s i g n i f i c a n t (r = 0.528, p < 0.001). The d i f f e r e n c e i n the means f o r each 

hand was seen to be due t o v a r i a t i o n i n the occurrence of r a d i a l and c e n t r a l 

hypothenar loops and r a d i a l hypothenar r a d i a l arches although only the 
2 

f i r s t and l a s t p atterns showed any b i l a t e r a l asymmetry = 13.41, 
2 

p < 0.003 and = 6.99, p = 0.015 r e s p e c t i v e l y ) . The greater number 

of p a t t e r n s was, i n both cases, i n the r i g h t hand, the combination producing 

the f i n a l number of t r i r a d i i . 

P a r t i t i o n i n g the data gave no s i g n i f i c a n t d i f f e r e n c e s between 

subsets f o r any of the c r i t e r i a or combinations used f o r e i t h e r s t a t i s t i c . 

A low p r o b a b i l i t y f o r TBL was shown between English and Welsh w i t h i n Powys 

(based on the c h i l d ' s b i r t h p l a c e ) , (p = 0.074) on the U - s t a t i s t i c . This 

was not however maintained on any other comparison made. 
Thenar T r i r a d i i : TEFR, TEFL 

The thenar area of the l e f t hand had more t r i r a d i i than the r i g h t 

hand, the means being s i g n i f i c a n t l y d i f f e r e n t (p < 0.001). The range of 

values was from 0 t o 3 f o r both hands, the mode being a t 0, an increase i n 

t r i r a d i i being associated w i t h a reduced frequency of occurrence. There 

was s i g n i f i c a n t skewness and k u r t o s i s present i n both d i s t r i b u t i o n s , the 

bimanual c o r r e l a t i o n s again being h i g h l y s i g n i f i c a n t (r = 0.509, p < 0.001). 

D i v i s i o n of the data gave no s i g n i f i c a n t d i f f e r e n c e s between 

subsets f o r any of the c r i t e r i a used, e i t h e r s i n g l y or i n combination, f o r 

both TEFR and TEFL. This l a t t e r v a r i a b l e d i d show a low p r o b a b i l i t y 

(p = 0.056) f o r an English/Welsh d i f f e r e n c e on a U - s t a t i s t i c subsequent t o 

migrants being removed. P r i o r to removal, the comparable p r o b a b i l i t y was 
2 

p = 0.124. When t r e a t e d c a t e g o r i c a l l y gave a comparable s i g n i f i c a n c e 

p r i o r t o s e l e c t i o n of the data (p = 0.130) although the dual p a r t i t i o n s a l l 

produced p r o b a b i l i t i e s much greater than these l a t t e r two, confirming t h a t 

no r e a l d i f f e r e n c e would seem t o be present between the subsets, at l e a s t 

when based on the d e t a i l e d p a r t i t i o n i n g c r i t e r i a . 
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Accessory T r i r a d i i : TDR, TDL 

The accessory t r i r a d i i i n males showed very l i t t l e d i f f e r e n c e i n 

the b i l a t e r a l means (p = 0.817), the r i g h t hand having the greater value. 

However, examination of the frequencies f o r classes w i t h i n each hand 

showed t h a t whereas p u p i l s w i t h a s i n g l e accessory t r i r a d i u s had them 

most commonly on the l e f t hand, those w i t h two had them most f r e q u e n t l y 

on the r i g h t . Hence the compensation i n the estimate of the mean. The 
2 

between hands i n d i c a t e s a d i f f e r e n c e between the two d i s t r i b u t i o n s 
2 

^ X ( 2 ) = 6*^3, p < 0.05) and exemplifies the possible way i n which 

d i f f e r e n c e s between groups, even f o r i n t e r v a l data, can be missed. Both 

hands have a range of values from 0 t o 3, the bimanual c o r r e l a t i o n being 

s i g n i f i c a n t (r = 0.530, p < 0.001), although both skewness and k u r t o s i s 

are present i n s i g n i f i c a n t amounts. 

P a r t i t i o n i n g the data revealed t h a t none of the c r i t e r i a used 

could give d i f f e r e n c e s between subsets f o r the frequency of occurrence of 

TDR. The l e f t hand was d i f f e r e n t however i n t h a t a s i g n i f i c a n t d i f f e r e n c e 

between English and Welsh was found subsequent t o s e l e c t i o n based on the 

parent's b i r t h p l a c e (p = 0.01). A comparable r e s u l t was found when the 

c h i l d ' s b i r t h p l a c e was used as the s e l e c t i o n c r i t e r i o n , although the 

magnitude of the d i f f e r e n c e was not as large (p = 0.061). However, both 

these are greater than the English/Welsh comparison produced w i t h o u t any 

s e l e c t i o n . These l a t t e r p r o b a b i l i t i e s are based on the U - s t a t i s t i c but 
2 

t r e a t i n g the data as c a t e g o r i c a l and c a l c u l a t i n g showed t h a t p r i o r 

t o s e l e c t i o n a n o n - s i g n i f i c a n t d i f f e r e n c e was shown between a n c e s t r a l 

groups (p = 0.985). The dual p a r t i t i o n i n g revealed t h a t the English/Welsh 

d i f f e r e n c e was l i m i t e d t o those p u p i l s w i t h both parents born i n Salop 

(p = 0.007), those w i t h both born i n Powys having a n o n - s i g n i f i c a n t d i f f e r 

ence. Using the c h i l d ' s b i r t h p l a c e i n the dual p a r t i t i o n w i t h ancestry 

gave no p a r t i c u l a r l y low p r o b a b i l i t i e s , c e r t a i n l y none which approached 
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the 5% l e v e l . This suggests t h a t a d i f f e r e n c e i n the frequency of 

accessory t r i r a d i i e x i s t s between English and Welsh, but only f o r those 

p u p i l s w i t h both parents born i n Salop. Using the c h i l d ' s b i r t h p l a c e 

no comparable r e s u l t s emerge. 

Sex Comparisons 

The sex d i f f e r e n c e can be examined e i t h e r by a t - t e s t or by 
2 

considering the data as c a t e g o r i c a l and using x ^ 2 ) " I n e :'- t^ e r event 

the conclusions were s i m i l a r , w i t h only a s i n g l e exception. The 

s t a t i s t i c s i n d i c a t e d t h a t T2R, T2L, TBR were s i g n i f i c a n t l y d i f f e r e n t i n 
2 

frequency between sexes, TDR being s i g n i f i c a n t on a t - t e s t but not on x . 

The greater means were associated w i t h males f o r TIL, T2R, T2L, TBR on TBL. 

Both sexes showed t h a t bimanual c o r r e l a t i o n s were h i g h l y s i g n i f i c a n t f o r a l l 

t r i r a d i i v a r i a b l e s , although the mean d i f f e r e n c e s between hands were not 

always of a comparable magnitude. 

A comparison of the r e s u l t s w i t h those of Dennis (1977b) i n d i c a t e d 

t h a t the same p a t t e r n of sex d i f f e r e n c e s was not shown over the palmar 

t r i r a d i i and i t can again be speculated t h a t the sex d i f f e r e n c e i t s e l f may 

be a v a r i a b l e which shows r e g i o n a l v a r i a b i l i t y . 
Combinations of Palmar A x i a l T r i r a d i i 

FEMALES 

Previously the palmar t r i r a d i i were examined i n terms of t , t ' 

and t ' ' as s i n g l e u n i t s w i t h o u t reference t o the r e l a t i v e frequencies of 

these t r i r a d i i when they occur i n combination w i t h each other. 

Combining the three a x i a l t r i r a d i i i n various ways gives Table 

and i t i s apparent t h a t n e i t h e r hand shows much d i f f e r e n c e from the other 

and t h a t the most frequent combinations of t r i r a d i i are a s i n g l e occurrence 

or p a i r s , t r i p l e t s being r a r e . The r i g h t hand has 84.4% of the t o t a l 
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female sample w i t h a s i n g l e t r i r a d i u s , the major c o n t r i b u t o r being t ' . 

As a percentage of the t o t a l number of p u p i l s f o r which data were a v a i l a b l e , 

26.8% had a s i n g l e t , 55.0% a s i n g l e t 1 , the smallest percentage being f o r 

t ' 1 w i t h 2.9%. The l e f t hand f o l l o w s a s i m i l a r t r e n d , a s i n g l e t r i r a d i u s 

being shown by 87.2% of females, s l i g h t l y higher than the r i g h t . Of 

these, 28.1% had a s i n g l e t , 56.0% a s i n g l e t ' and 3.03% a s i n g l e t ' ' . 

This high l e v e l of t 1 i s shown up when combinations are considered, 

f o r while t t and t " t " are comparatively r a r e , those p a i r s i n v o l v i n g t ' 

have greater frequencies. For t ' t ' the r i g h t and l e f t palms have s i m i l a r 

values of 4.2% and 3.7% r e s p e c t i v e l y , t h i s being the most frequent p a i r 

encountered, greater than s i n g l e t ' ' i n e i t h e r hand. The next most 

frequent p a i r was t t ' w i t h r i g h t and l e f t percentages being 2.6% and 3.22% 

r e s p e c t i v e l y . The next most common combination was, s u r p r i s i n g l y , when 

o v e r a l l frequencies are considered, found t o be t t " ' f o r both hands, the 

frequency being 1.6% on the r i g h t hand and 2.29% on the l e f t . Why the 

l e f t should have the l a r g e r number appears t o r e f l e c t t h a t s i n g l e t t r i r a d i i 

are higher i n the l e f t compared w i t h the r i g h t . F i n a l l y , the combination 

f t ' 1 was greater i n the r i g h t hand (3.7%) than the l e f t (1.7%), The loss 

of numbers i n the l e f t hand may be associated w i t h the increased frequency 

of t compared w i t h the r i g h t , r e s u l t i n g i n an increase i n t , t t ' and t t ' ' 

f o r the l e f t hand over the r i g h t . As the t o t a l number of t * ' i s lower 

i n the l e f t hand than the r i g h t , a general movement down the palm being 

speculated f o r the p a t t e r n s of the hypothenar and t r i r a d i i o f the l e f t 

hand, compared w i t h the r i g h t . The remaining combination of p a i r s a l l 

occurred a t low frequencies. Because of the large number of palms having 
2 

a s i n g l e t r i r a d i u s i t i s not s u r p r i s i n g t h a t x measures of a s s o c i a t i o n are 

negative, as shown e a r l i e r . I f the t and t ' t r i r a d i i are examined, t h e i r 

a s s o c i a t i o n i s s t i l l s i g n i f i c a n t when t ' ' i s taken i n t o account. The 

r e l a t i o n s h i p s between t and t ' ' however are only j u s t s i g n i f i c a n t i n the 
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r i g h t palm and hi g h l y n o n - s i g n i f i c a n t i n the l e f t . The associa t i o n of t ' 
w i t h t ' ' i s s i g n i f i c a n t l y negative f o r both hands even when t i s taken 
i n t o account. 

I f the data are p a r t i t i o n e d i n terms of the c r i t e r i a given 

p r e v i o u s l y , then the mean frequency of occurrence of the main combination 

of a x i a l t r i r a d i i were found not t o d i f f e r s i g n i f i c a n t l y when examined by 

the U - s t a t i s t i c f o r any combination of parameters used. 

MALES 

Frequency tables f o r males are given i n Table 30 and can be 

considered under the same terms as f o r females and w i l l not t h e r e f o r e be 

repeated. The r e s u l t s of the d i v i s i o n s i n t o subsets f o r the mean 

frequency using the various parameters provided the same conclusions as 

fo r females. 

ATP ANGLE 

The ATD angle i s defined as t h a t angle produced a t the a x i a l 

t r i r a d i i , formed using the A and D s u b d i g i t a l t r i r a d i i as end p o i n t s . 

When only a s i n g l e a x i a l t r i r a d i u s e x i s t s , then t h i s would be the obvious 

p o i n t a t which the angle i s formed, but when there i s more than a s i n g l e 

t r i r a d i u s , r e s u l t i n g i n general from e i t h e r a p e r i p h e r a l hypothenar loop 

or a hypothenar whorl, more than a s i n g l e angular measurement i s p o s s i b l e . 

This gives the concept of a minimum and maximum ATD angle. The maximum 

angle n a t u r a l l y occurs a t the most d i s t a l a x i a l t r i r a d i u s as measured from 

the w r i s t , w h i l e the most proximal t r i r a d i u s forms the minimum ATD angle. 

When only a s i n g l e t r i r a d i u s e x i s t s i t becomes necessary t o consider 

whether i t should be associated w i t h a maximum or minimum angle. I n the 

present work a s i n g l e ATD angle has been c l a s s i f i e d as minimal and a l l the 

f o l l o w i n g analysis deals w i t h the minimum ATD angle, the maximum not being 
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used. I t f o l l o w s t h a t maximum angles only e x i s t w i t h a hypothenar p a t t e r n 

and a minimum angle. This d e c i s i o n was obtained by the i n t u i t i v e 

assumption t h a t i n normal populations the s i n g l e a x i a l t r i r a d i u s i s 

generally placed i n the proximal p o s i t i o n and equates much more r e a d i l y 

w i t h the minimum angle, when two t r i r a d i i are present, than the maximum. 

Pupils who possessed a r a d i a l hypothenar arch had no a x i a l t r i r a d i u s and 

hence no ATD angle. Unless otherwise s t a t e d , a l l the f o l l o w i n g analysis 

i s based on data w i t h these p u p i l s included and not recoded out of the 

anal y s i s . Removing such cases was shown t o a l t e r the means s l i g h t l y , 

but the r e s u l t s obtained by the t - t e s t or Mann-Whitney U-test were almost 

i d e n t i c a l w i t h those produced w i t h the cases included. 

FEMALES 

Right Least ATD Angle : RLATD 

The mean angle f o r the r i g h t palm was found t o be 42.03° w i t h 

a S.E. of 0.21. The d i s t r i b u t i o n showed s i g n i f i c a n t negative skewness 

which was removed by tra n s f o r m a t i o n . K u r t o s i s was very marked, being 

l e p t o k u r t i c , the e f f e c t of tra n s f o r m a t i o n being t o reduce t h i s , but s t i l l 

leave i t a t a s i g n i f i c a n t l e v e l . The range of values was from 0 t o 85.5%. 

However, w i t h the r a d i a l hypothenar arches recoded out, the minimum angle 

capable of measurement was 27.0°, the mean f o r the data having increased 

t o 42.8°. The e f f e c t of t h i s removal was t o reduce k u r t o s i s , but t o give 

h i g h l y s i g n i f i c a n t p o s i t i v e skew. 

L e f t Least ATD Angle : LLATD 

The mean angle f o r the l e f t palm i s only f r a c t i o n a l l y greater 

than the r i g h t , being 42.45°. Skewness was not present i n s i g n i f i c a n t 

amounts although k u r t o s i s was. Transformation removed the s l i g h t skewness 
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but increased k u r t o s i s m a r g i n a l l y , w i t h a l e p t o k u r t i c d i s t r i b u t i o n , 

s i m i l a r t o the r i g h t . The maximum angle measured was 86.0°, almost 

i d e n t i c a l w i t h the r i g h t hand, the minimum being 0°, w h i l e the minimum 

measured angle was 27.5°, again very s i m i l a r t o the r i g h t , while the mean 

increased to 42.7° w i t h removal of the r a d i a l hypothenar arch. 

Bimanual Comparisons 

I n view of the s i m i l a r i t y between the means on each hand 

i t i s a l i t t l e s u r p r i s i n g t h a t they were found t o be s i g n i f i c a n t l y 

d i f f e r e n t by a t - t e s t (p = 0.038). A strong bimanual c o r r e l a t i o n was 

present (r = 0.521, p < O.OOl), but the lack o f normality of the data may 

be producing spurious p r o b a b i l i t i e s . The rank c o r r e l a t i o n between palms 

was not produced. 

Geographical V a r i a t i o n 

P a r t i t i o n i n g the data by the various c r i t e r i a was performed. 

The d i f f e r e n c e s between subsets were i n v e s t i g a t e d by t r e a t i n g the data 

p a r a m e t r i c a l l y , both w i t h and without t r a n s f o r m a t i o n and using the t - t e s t . 

A d d i t i o n a l l y the non-parametric Mann-Whitney U-test was also applied t o 

the data. 

I t was apparent t h a t heterogeneity between the within-group 

variances was randomly d i s t r i b u t e d over the d i v i s i o n s , the e f f e c t of 

tran s f o r m a t i o n being v a r i a b l e but, more i m p o r t a n t l y , the conclusions 

drawn d i d not change between the raw and transformed data sets. 

D i v i s i o n by the c h i l d ' s b i r t h p l a c e showed t h a t a s i g n i f i c a n t 

d i f f e r e n c e e x i s t e d between Powys and Salop f o r both palms, the great e r 

means being associated w i t h Powys. Removal of the r a d i a l hypothenar 

arches produced the same conclusions as using the U-test or the t - t e s t 

on the transformed data. 
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Using the parent's b i r t h p l a c e as the p a r t i t i o n i n g c r i t e r i o n 

and examining the data p a r a m e t r i c a l l y showed t h a t only the l e f t hand 

maintained the s i g n i f i c a n t d i f f e r e n c e between Salop and Powys, t h i s 

remaining a f t e r t r a n s f o r m a t i o n . The r i g h t hand, while having a low 

p r o b a b i l i t y , was not s i g n i f i c a n t l y d i f f e r e n t between the subsets e i t h e r 

p r i o r or subsequent t o tran s f o r m a t i o n , the e f f e c t of the l a t t e r being a 

s l i g h t increase i n the subset d i f f e r e n c e , but not t o a s i g n i f i c a n t l e v e l . 

When t r e a t e d by the U-test both hands showed a s t a t i s t i c a l d i f f e r e n c e 

between Salop and Powys. I t would seem t h e r e f o r e t h a t w h i l e the l e f t 

hand i s c o n s i s t e n t i n i t s r e g i o n a l d i f f e r e n c e , the r i g h t hand i s less 

c l e a r . However, i t seems l i k e l y from the p a t t e r n of p r o b a b i l i t y changes 

t h a t i t too does show a greater mean i n Powys compared w i t h Salop on 

both c r i t e r i a . 

I n changing from the former c r i t e r i a t o the l a t t e r the t-va l u e 

increased f o r LLATD but no such increase was found i n the rank summation. 

Consequently i t would seem t h a t the degree of d i s c r i m i n a t i o n e x i s t i n g 

between the two l o c a t i o n s i s no greater when the parent's b i r t h l o c a t i o n 

are used, compared w i t h when the c h i l d ' s b i r t h l o c a t i o n i s the p a r t i t i o n i n g 

c r i t e r i o n . The use of ancestry was n o t i c e a b l y unsuccessful on both hands 

i n producing s i g n i f i c a n t l y d i f f e r e n t subset means. The e f f e c t o f s e l e c t i o n 

was t o reduce the p r o b a b i l i t i e s but not t o s i g n i f i c a n t l e v e l s . Consistency 

w i t h the previous d i v i s i o n s was maintained, the greater means being 

associated w i t h the Welsh i n both hands. The dual p a r t i t i o n s "of the data 

were not performed. 

MALES 

Right Least ATP Angle : RLATD 

In males the mean ATD angle of both hands i s less than the 

corresponding measurements i n females. The r i g h t hand i n males has a 
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mean ATD angle of 41.68° with s i g n i f i c a n t skewness and k u r t o s i s i n the 
d i s t r i b u t i o n . Transformation removed the skewness w h i l e simultaneously 
reducing the amount of k u r t o s i s but l e a v i n g i t s t i l l s i g n i f i c a n t . The 
maximum measured angle was 80.0°, the minimum measured angle being 27.5°, 
t h i s l a t t e r angle being i d e n t i c a l with the corresponding value i n females 
although the maximum i n males i s a l i t t l e lower. 

L e f t L e a s t ATD Angle : LLATD 

The mean measurement fo r the l e f t hand i s almost i d e n t i c a l w i t h 

t h a t i n the r i g h t (41.65°) w i t h s i g n i f i c a n t amounts of both skewness and 

k u r t o s i s , t r a n s f o r m a t i o n e l i m i n a t i n g the former but only s l i g h t l y reducing 

the l a t t e r . The maximum measured angle was 74.5°, w h i l e the minimum was 

25.0°. 

Bimanual Comparisons 

The s i m i l a r i t y of the means noted above was r e f l e c t e d i n the 

t - t e s t between hands, t h e r e being no s i g n i f i c a n t d i f f e r e n c e between them 

(p = 0.832). The bimanual c o r r e l a t i o n was h i g h l y s i g n i f i c a n t (r = 0.533, 

p < O.OOl), t h i s l a t t e r a s s o c i a t i o n being almost i d e n t i c a l to females. 

Geographical V a r i a t i o n 

D i v i s i o n of the data by the c h i l d ' s b i r t h p l a c e i n d i c a t e s t h a t 

the r i g h t hand showed a s i g n i f i c a n t d i f f e r e n c e between Powys and Salop 

when considered on the t - or U - t e s t s . The g r e a t e r means were a s s o c i a t e d 

with Powys. Transformation gave the same c o n c l u s i o n s . The l e f t hand was 

c o n s i s t e n t i n not having any s i g n i f i c a n t d i f f e r e n c e s between the two c o u n t i e s 

e i t h e r p r i o r or subsequent to transformation on e i t h e r s t a t i s t i c . 

Using the p a r e n t ' s b i r t h p l a c e d i d not confirm the above r e s u l t s . 

The t - t e s t produced n o n - s i g n i f i c a n t d i f f e r e n c e s i n both the raw and t r a n s 

formed data s e t s i n both hands. However, the p r o b a b i l i t i e s a s s o c i a t e d 
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w i t h the r i g h t hand are only j u s t above the 5% l i m i t , the tendency being 
the same as f o r the previous c r i t e r i a . The U-test was n o n - s i g n i f i c a n t 
on the l e f t hand but s i g n i f i c a n t on the r i g h t . This c o n t r a d i c t i o n between 
the two sets of analyses i s s i m i l a r t o t h a t shown f o r females p r e v i o u s l y 
d e t a i l e d , s i g n i f i c a n c e produced i n a non-parametrical t e s t but not shown 
i n the parametric t - t e s t . I n view of the lack of n o r m a l i t y of the data 
i t seems l i k e l y t h a t the former t e s t may be more accurate, i f less 
powerful (Siegel, p. 126)• D i v i s i o n of the data using ancestry, as i n 
females, was unsuccessful i n producing s i g n i f i c a n c e between subsets e i t h e r 
p r i o r or subsequent t o s e l e c t i o n on e i t h e r s t a t i s t i c . 

Examination of the means f o r a l l categories of d i v i s i o n reveals 

t h a t i n every instance the greater mean values were associated w i t h 

"Welshness" f o r both hands. Dual p a r t i t i o n i n g was not performed. 

Sex Comparisons and Conclusions 

The t - t e s t between sexes showed t h a t the l e f t hand had a 

s i g n i f i c a n t l y higher mean i n females w h i l e the r i g h t hand had no such 

d i f f e r e n c e although the mean was s t i l l l a r g e r i n females. 

Both sexes i n d i c a t e d t h a t the c h i l d ' s b i r t h p l a c e could produce 

subsets t h a t were s t a t i s t i c a l l y d i f f e r e n t i n the mean ATD angle f o r the 

r i g h t hand regardless of the type of a n a l y s i s , the l e f t hand only showing 

such consistency i n females. The parent's b i r t h p l a c e was not as success

f u l as the c h i l d ' s i n subsetting the data i f i t i s considered on a t - t e s t . 

However, the U - s t a t i s t i c gave three s i g n i f i c a n t d i f f e r e n c e s from the four 

comparisons made. As mentioned e a r l i e r , i t would seem t h a t non-normality 

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

obtained. The rank c o r r e l a t i o n methods are d i s t r i b u t i o n f r e e and thus 

more l i k e l y t o r e f l e c t the t r u e nature of the i n t e r - p o p u l a t i o n v a r i a b i l i t y . 

Judging from the rank sums only, i t seems t h a t the parent's b i r t h l o c a t i o n 

i s not as good a c r i t e r i o n f o r p a r t i t i o n i n g as was t h a t of the p u p i l s . 
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The conclusion reached t h e r e f o r e i s t h a t the minimum ATD angle 
as p r e v i o u s l y defined can produce s i g n i f i c a n t d i f f e r e n c e s between subsets 
f o r parameters based on b i r t h l o c a t i o n s . Ancestry seems t o provide l i t t l e 
d i s c r i m i n a t i o n i n the present a n a l y s i s . For females, both hands showed 
geographical v a r i a b i l i t y whereas i n males i t i s only the r i g h t hand. 

Age Dependence 

Although the r e s u l t s of the analysis f o r the minimum ATD angle 

have been given, no dual p a r t i t i o n i n g was undertaken, mainly because the 

v a r i a b l e i t s e l f has one major drawback not present i n other dermatoglyphic 

t r a i t s and less depth of analysis was considered j u s t i f i e d . I t i s known 

t h a t the ATD angles are an age-dependent v a r i a b l e (Penrose 1968, p. 9; 

David 1971) and the l a t t e r author attempts t o provide a c o r r e c t i o n f o r 

t h i s . I n the present work no such c o r r e c t i o n was applied due t o 

the weakness of the assumptions on which i t i s based. That the r e s u l t s 

given p r e v i o u s l y may r e f l e c t nothing more than d i f f e r e n t i a l sampling i s 

shown below. The data showed t h a t greater angles were associated w i t h 

Powys i n both sexes, while the angle i s known t o increase w i t h decreasing 

age. C l e a r l y the greater number of primary school p r i n t s c o l l e c t e d i n 

Powys could be the reason why i t s mean ATD angles exceed those f o r Salop. 

The usefulness of t h i s v a r i a b l e would be increased i f the age dependence 

could be more exa c t l y formulated, f o r i t i s a character which i s capable 

of precise measurement. 

Gross Number Collected 
Secondary School Primary School 

Powys 503 1930 

Salop 529 758 
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PALMAR PATTERNS 

FEMALES 

Peripheral Thenar Loop, Right : PTR 

The occurrence of p e r i p h e r a l thenar p a t t e r n s on the r i g h t hand 

i s i n general less frequent than on the l e f t , the present data showing 

t h a t 3.9% of cases have at l e a s t a s i n g l e p e r i p h e r a l thenar p a t t e r n (PTR). 

Of these, 3% contain two such elements. No case w i t h more than two was 

found. 

Examining the d i v i d e d data by the Mann-Whitney U - s t a t i s t i c 

revealed no c r i t e r i a g i v i n g a s i g n i f i c a n t d i f f e r e n c e between the subsets 

generated. Treated c a t e g o r i c a l l y , s i m i l a r conclusions were reached on 
2 

a X(2j» a ^ t* i e a s s o c i a t e < 3 p r o b a b i l i t i e s being n o n - s i g n i f i c a n t . The dual 

breakdown of parent's b i r t h p l a c e w i t h ancestry provided small c e l l numbers 

i n c e r t a i n cases and the p r o b a b i l i t i e s must be viewed w i t h t h i s i n mind. 

Although the d i f f e r e n c e s between the groups were not s i g n i f i c a n t , the data 

showed t h a t the greater frequency of patt e r n s was associated w i t h "Welshness 

when the c r i t e r i a were used s i n g l y . The dual p a r t i t i o n s t o some extent 

maintained t h i s r e l a t i o n s h i p although a p e r f e c t type (1) or type (8) 

d i s t r i b u t i o n was not obtained (see page 65 ) f o r e i t h e r the c h i l d ' s or 
2 

parent's b i r t h l o c a t i o n parameter, a l l c h i i n the dual breakdowns being 

n o n - s i g n i f i c a n t . The greate s t values were r e l a t e d t o WP, but EW and WS 

were both lower than ES. I f the more extreme s i t u a t i o n i s examined, 

t h a t i s , a l l the grandparents being born i n e i t h e r Salop or Powys, then a l l 

the recorded instances of the p a t t e r n occur i n Powys, although the 

as s o c i a t i o n i s n o n - s i g n i f i c a n t (p > 0.40). 
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Peripheral Thenar Loop, L e f t : PTL 

Peripheral thenar patterns on the l e f t hand occurred i n 8.3% of 

p u p i l s of which only a s i n g l e case w i t h two p a t t e r n s was found and none 

w i t h more than t h i s . A bimanual comparison of PTR/PTL was h i g h l y 
2 

s i g n i f i c a n t = 26.4, p < O.OOl). 

P a r t i t i o n i n g the data showed t h a t the use of the parent's b i r t h 

place produced s i g n i f i c a n t l y d i f f e r e n t subsets on both the s t a t i s t i c s used. 

However, both the c h i l d ' s b i r t h l o c a t i o n and ancestry were unable t o show 

s t a t i s t i c a l d i f f e r e n c e s between t h e i r groups. The l a t t e r parameter also 

e x h i b i t e d n o n - s i g n i f i c a n t d i f f e r e n c e s subsequent t o s e l e c t i o n f o r a ' l o c a l ' 

p o p u l a t i o n . 

The dual p a r t i t i o n s also showed t h a t the Salop/Powys d i f f e r e n c e 

was confined t o those p u p i l s w i t h a Welsh ancestry although low frequencies 

make the p r o b a b i l i t i e s associated w i t h English ancestry suspect. None of 

the remaining d i v i s i o n s gave evidence of having any notable d i f f e r e n c e s 

between the groups produced. 

Within the d i v i s i o n by parent's b i r t h p l a c e , the s i g n i f i c a n t 

d i f f e r e n c e was r e l a t e d t o Powys having a greater frequency of p a t t e r n s than 

Salop (9.6% as against 4.2%). The d i r e c t i o n of t h i s greater value i s not 

however maintained using the c h i l d ' s b i r t h p l a c e , but i s when ancestry i s 

the d i v i d i n g c r i t e r i o n , although the l a t t e r d i f f e r e n c e i s of course not 

s i g n i f i c a n t . This i s s u r p r i s i n g i n view of the nature of the p a r t i t i o n i n g 

c r i t e r i a . The dual p a r t i t i o n s showed t h a t w i t h i n the Welsh the 

s i g n i f i c a n t d i f f e r e n c e was s t i l l associated w i t h Powys having the greater 

frequency, but w i t h i n the English i t was Salop which had the greater 

value. Using the c h i l d ' s b i r t h p l a c e showed some measure of agreement i n 

t h a t w i t h i n the Welsh, Powys had a greater frequency of p a t t e r n s , w h i l e 

w i t h i n the English i t was Salop. The d i f f e r e n c e lay i n t h a t t h i s l a t t e r 

class had a greater frequency than the former, the reverse of the f i r s t 
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dual d i v i s i o n . The former dual p a r t i t i o n thus had a type 9 d i s t r i b u t i o n , 

the l a t t e r a type ( 2 / 3 ) . 

C o n s i d e r a t i o n of the grandparents' b i r t h p l a c e s showed t h a t the 

Salop/Powys comparison gave a n o n - s i g n i f i c a n t d i f f e r e n c e f o r p a t t e r n 
2 

occurrence = 0.132, p > 0.725). 

The c o n c l u s i o n s t h e r e f o r e are t h a t w h i l e the use of the p a r e n t ' s 

b i r t h p l a c e showed Powys to have s i g n i f i c a n t l y more p a t t e r n s than Salop, the 

remaining c r i t e r i a gave r e s u l t s which i n g e n e r a l c o n f l i c t e d with t h i s 

f i n d i n g . 

R a d i a l Thenar Loop, Right : RTR 

R a d i a l p a t t e r n s i n the thenar a r e a occur more commonly than 

p e r i p h e r a l , but l i k e t h i s l a t t e r p a t t e r n a r e most frequent on the l e f t hand. 

The data showed t h a t 5.8% of p u p i l s had a s i n g l e RTR, no c a s e w i t h more 

than one being found i n the p r e s e n t sample. 

P a r t i t i o n i n g the data gave no c r i t e r i a t h a t had a s i g n i f i c a n t 

d i f f e r e n c e between subsets on any s i n g l e d i v i s i o n f o r e i t h e r s t a t i s t i c . 

The dual p a r t i t i o n s gave e x a c t l y the same c o n c l u s i o n s although low c e l l 

numbers make some of the p r o b a b i l i t i e s d o u b tful. 

There was agreement between the t h r e e d i v i d i n g parameters i n t h a t 

the g r e a t e r f r e q u e n c i e s were always a s s o c i a t e d w i t h " E n g l i s h n e s s " r a t h e r 

than "Welshness". The d i s t r i b u t i o n s on the dual p a r t i t i o n s r e v e a l e d t h a t 

f o r both s e r i e s ES d i d have the g r e a t e r frequency, but WP was not the lowest, 

both having type (3) r e l a t i o n s h i p s . 

Using the grandparents' b i r t h p l a c e s gave a n o n - s i g n i f i c a n t 

d i f f e r e n c e between Salop and Powys, the former l o c a t i o n having f r a c t i o n a l l y 

more p a t t e r n s than the l a t t e r although t h i s i s based on s m a l l numbers i n 
2 

some c e l l s (x = 0.127, p > 0.26). 
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Radial Thenar Loop, L e f t : RTL 

That the l e f t hand e x h i b i t s more r a d i a l p a t t e r n s than the r i g h t 

i s r e f l e c t e d i n the present data, 9.5% of p u p i l s having at l e a s t one 

p a t t e r n w i t h only 0.1% having two. The b i l a t e r a l comparison i s h i g h l y 
2 

s i g n i f i c a n t = 14.74, p < 0.002) . 
I n common w i t h the r i g h t hand, none of the d i v i s i o n s made gave 

a s i g n i f i c a n t d i f f e r e n c e between the subsets f o r e i t h e r the s i n g l e or dual 

p a r t i t i o n s , both s t a t i s t i c s being i n agreement. A noteworthy f e a t u r e was 

t h a t f o r both hands the r a d i a l p a t t e r n had i t s lowest, but n o n - s i g n i f i c a n t , 

p r o b a b i l i t i e s associated w i t h the dual d i v i s i o n by the c h i l d ' s b i r t h p l a c e 

and English ancestry. A l a r g e r sample may have given s i g n i f i c a n c e i n 

t h i s s i t u a t i o n . The frequency of RTL w i t h i n each subset i n d i c a t e d t h a t 

l i t t l e d i f f e r e n c e between them was apparent (as the p r o b a b i l i t y values 

show), but a d d i t i o n a l l y there was no constant a s s o c i a t i o n of the greater 

frequency w i t h e i t h e r "Englishness" or "Welshness". The dual breakdowns 

had a type (2) d i s t r i b u t i o n using the parent's b i r t h p l a c e and a type (3) 

using the c h i l d ' s . The grandparents' showed a r a i s e d , but n o n - s i g n i f i c a n t 
2 

r e l a t i o n s h i p w i t h Powys ( x ^ = 0.023, p > 0.90). 

The conclusions reached are s i m i l a r t o the r i g h t hand i n t h a t 

"Englishness" may produce the greater frequency of p a t t e r n s although the 

magnitude of t h i s tendency i s s l i g h t , e s p e c i a l l y when the grandparental 

r e s u l t s are considered as w e l l . 

Peripheral Second Loop, Right : P2R 

I n t e r d i g i t a l p a t t e r n s i n the second region of the palm are 

q u i t e r a r e , the r i g h t hand having 3.3% of p u p i l s w i t h a s i n g l e p e r i p h e r a l 

p a t t e r n , no case w i t h more than a s i n g l e loop being found. 

Treating the data non-parametrically by a U-test gave non

s i g n i f i c a n t d i f f e r e n c e s between a l l the subsets of the three c r i t e r i a 
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when used alone. Selecting f o r a l o c a l population using the c h i l d ' s 

b i r t h p l a c e s t i l l gave no d i f f e r e n c e between a n c e s t r a l groups. However, 

using the parent's b i r t h p l a c e was successful, the a n c e s t r a l d i f f e r e n c e 

now being s i g n i f i c a n t (p = 0.021), the English having the greater rank 
2 

mean. Treated c a t e g o r i c a l l y x gave n o n - s i g n i f i c a n t d i f f e r e n c e s 

between groups f o r a l l three parameters when used s i n g l y or i n a dual 

p a r t i t i o n . An exception was the comparison noted above f o r a selected 
2 2 p o p u l a t i o n when the x was j u s t s i g n i f i c a n t = 3.989, p = 0.045). 

This tends t o confirm the above r e s u l t . Taken a stage f u r t h e r , i f we 

compare j u s t the Welsh i n Powys w i t h the English i n Salop (WP/ES), there 
2 

i s a h i g h l y s i g n i f i c a n t d i f f e r e n c e ( x ^ = 8.92, p = 0.003), provided the 

parent's b i r t h p l a c e i s involved. I t would seem t h e r e f o r e t h a t the parent' 

b i r t h p l a c e i s having some e f f e c t on d i v i d i n g the data when used i n con

j u n c t i o n w i t h ancestry, "Englishness" having the greater frequency of 

p a t t e r n occurrence. 

P e r i p h e r a l Second Loop, L e f t : P2L 

The l e f t hand has fewer p a t t e r n s i n t h i s region than the r i g h t , 

the present data r e v e a l i n g 1.3% w i t h a s i n g l e P2L and no case w i t h more 

than one of them. The bimanual comparison i s h i g h l y s i g n i f i c a n t 

( x ^ 1 ) = 13.29, p < 0.002). 

The low numbers found make any comparisons speculative but w i t h 

t h i s i n mind the analysis can continue. The U - s t a t i s t i c showed t h a t a l l 

comparisons made produced f a i r l y low p r o b a b i l i t i e s , but only ancestry 

gave a s t a t i s t i c a l d i f f e r e n c e f o r Welsh and English (p = 0.040). 
2 

S e l e c t i o n d i d not improve t h i s measure. When t r e a t e d c a t e g o r i c a l l y x ^ 

gave no s i g n i f i c a n t d i f f e r e n c e s although ancestry produced the lowest 

p r o b a b i l i t y (p = 0.068). Even though the numbers are small i n the 

various p a r t i t i o n s made, a l l r e l a t e d the greater frequencies t o "Welshness" 
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The dual p a r t i t i o n s are not reported due t o the low c e l l 

numbers. However, the above was confirmed i n t h a t both s e r i e s had 

type (1) d i s t r i b u t i o n s . The grandparents showed the same t r e n d , although 

the Salop/Powys d i f f e r e n c e was not s i g n i f i c a n t . The r i g h t and l e f t 

hands t h e r e f o r e show opposite r e s u l t s f o r w h i l e P2R showed more 
ass o c i a t i o n w i t h "Englishness", P2L i s more frequent when r e l a t e d 

t o "Welshness". 

Per i p h e r a l T h i r d Loop, Right : P3R 

Over h a l f the female p u p i l s examined had a P3R (50.8%) but 

only a s i n g l e case w i t h two was found. 

P a r t i t i o n i n g the data by the three c r i t e r i a gave h i g h l y s i g 

n i f i c a n t d i f f e r e n c e s on the U - s t a t i s t i c f o r both the c h i l d ' s b i r t h p l a c e 

(p = 0.001) and f o r ancestry (0.005), w h i l e the parent's b i r t h p l a c e gave 

a low but n o n - s i g n i f i c a n t d i f f e r e n c e . I n a l l cases the greater rank 
2 

mean was r e l a t e d t o "Welshness". Using gave exactly comparable 

r e s u l t s , but the dual p a r t i t i o n revealed t h a t the d i f f e r e n c e s between 

Salop and Powys were confined t o those p u p i l s w i t h Welsh ancestry, w h i l e 

the English/Welsh d i f f e r e n c e only e x i s t e d i n Powys. I f a l l the po s s i b l e 

comparisons are made, then i t i s apparent t h a t the Welsh i n Powys show 

s i g n i f i c a n t d i f f e r e n c e s from a l l the remaining classes when the c h i l d ' s 

b i r t h p l a c e i s used t o define l o c a t i o n . A d d i t i o n a l l y , no d i f f e r e n c e s 

were found between WS, ES and EP. That the b i r t h l o c a t i o n of the ancestors 

i s not a prime f a c t o r f o r t h i s v a r i a b l e i s confirmed by a n o n - s i g n i f i c a n t 

a s s o c i a t i o n between grandparents' b i r t h p l a c e s being shown (p > 0.90). 

The dual p a r t i t i o n s both gave type (8) d i s t r i b u t i o n s even though f o r the 

parent's b i r t h p l a c e the d i f f e r e n c e s never reached s t a t i s t i c a l l y s i g n i f i c a n t 

l e v e l s . 
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Peripheral T h i r d Loop, L e f t : P3L 

The l e f t hand showed much lower frequencies of p e r i p h e r a l 

t h i r d loops than the r i g h t , 28.7%, only a s i n g l e p u p i l having two patterns 
2 

on one hand. The bimanual comparison was h i g h l y s i g n i f i c a n t ( x ^ j = 104.02, 

p < 0.001). 

The U - s t a t i s t i c gave only a s i n g l e s i g n i f i c a n t d i f f e r e n c e when 

app l i e d t o the p a r t i t i o n e d data, t h i s being between English and Welsh 

when a l o c a l p o p u l a t i o n was selected by the c h i l d ' s b i r t h p l a c e . Using 

the parent's was unsuccessful i n g i v i n g s i g n i f i c a n c e . Treated categoric-
2 

a l l y b e i t h e r the s i n g l e or dual c r i t e r i a gave any s i g n i f i c a n t x although 

low p r o b a b i l i t i e s were observed f o r the English/Welsh d i f f e r e n c e w i t h i n 

Powys, both the c h i l d ' s or parent's b i r t h p l a c e g i v i n g the same r e s u l t s . 

This t o some extent f o l l o w s the above s i g n i f i c a n t r e s u l t where the 

greater rank mean was found i n the Welsh. However, the greater mean 

frequencies are not con s i s t e n t over the three c r i t e r i a w h i l e using 

grandparents' b i r t h p l a c e s gives no r e g i o n a l d i f f e r e n c e s . 

I t i s considered t h a t d i f f e r e n c e s between the subsets f o r t h i s 

p a t t e r n do not reach the magnitude shown f o r the homologue, only a spec

u l a t i v e d i f f e r e n c e being found between the English and Welsh w i t h i n 

Powys. 
Peripheral T h i r d Tented Loop, Right : P3TR 

Th i r d tented loops occur due t o b l i n d terminations of the C 

mainline. They are less common on the r i g h t hand than the l e f t i n both 

sexes and can only occur s i n g l y on any named mainline. I n the present 

sample 6.5% of p u p i l s had a P3TR. 

When p a r t i t i o n i n g the data i t was found t h a t using ancestry 

gave a s i g n i f i c a n t d i f f e r e n c e between English and Welsh on both the 
2 

U - s t a t i s t i c (p = 0.01) and x (p = 0.026), the e f f e c t of s e l e c t i o n 
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being t o maintain the s i g n i f i c a n c e . The greater frequencies and rank 
means were r e l a t e d t o "Englishness" even i n those n o n - s i g n i f i c a n t 
comparisons. I n the dual p a r t i t i o n s only the English/Welsh d i f f e r e n c e 
w i t h i n Salop, based on the parent's b i r t h p l a c e , maintained a s i g n i f i c a n t 
d i f f e r e n c e on a x ^ (P = 0.050) . 

The e f f e c t s shown by t h i s v a r i a b l e were i n c o n f l i c t between 

the s i n g l e and dual p a r t i t i o n s and undoubtedly r e f l e c t e d the e f f e c t s of 

d i v i d i n g the data t o produce subsets w i t h smaller sample sizes. That 

there e x i s t s a d i f f e r e n c e between the English and Welsh, based on ancestry, 

cannot be doubted, but t o i n v e s t i g a t e the r e l a t i o n s h i p f u r t h e r would 

r e q u i r e e i t h e r a l a r g e r sample or a greater subset d i f f e r e n c e . I t i s 

perhaps s u r p r i s i n g t h a t the b i r t h l o c a t i o n s d i d not produce more s i g 

n i f i c a n t values. However, comparing the extreme subsets WP against ES 
2 

was s i g n i f i c a n t on a (p = 0.035), when the parent's b i r t h p l a c e was 

used, but not so f o r the c h i l d ' s . This confirms the above r e s u l t and 

suggests t h a t admixture of the populations produced the present frequencies 

but t h a t the " o r i g i n a l " populations s t i l l maintain a d i s t i n c t d i f f e r e n c e 

i n p a t t e r n frequencies. 
Peripheral T h i r d Tented Loop, L e f t : P3TL 

The homologue t o the above p a t t e r n occurs i n 10.5% of female 
2 

p u p i l s , the between hands being h i g h l y s i g n i f i c a n t (p < 0.001) . 

P a r t i t i o n i n g the data by the usual three c r i t e r i a showed t h a t 

i n each the greater frequency was r e l a t e d t o "Welshness" although both 
2 

the U - s t a t i s t i c and showed t h a t the d i f f e r e n c e s were a l l n o n - s i g n i f i c a 

S e l e c t i o n f o r a l o c a l p o p u l a t i o n d i d not increase the d i f f e r e n t i a t i o n 

found between English and Welsh. 

The dual d i v i s i o n s a l l gave n o n - s i g n i f i c a n t d i f f e r e n c e s between 

the subsets, the extreme comparison of WP w i t h ES being exactly s i m i l a r . 

The d i s t r i b u t i o n of frequencies i n the f o u r classes showed a type (8) 



p a t t e r n f o r the c h i l d ' s b i r t h p l a c e w i t h ancestry, but using the parent's 

b i r t h l o c a t i o n gave a type (10) not consistent w i t h the above c r i t e r i a . 

Using the grandparents' b i r t h p l a c e s also gave n o n - s i g n i f i c a n t d i f f e r e n c e s 

between Powys and Salop, the former region having the greater frequency 

of p a t t e r n s . O v e r a l l , none of the c r i t e r i a used could produce subsets 

s i g n i f i c a n t l y d i f f e r e n t from each other, although a tendency f o r r a i s e d 

frequencies t o be associated w i t h "Welshness" may e x i s t . 

P e r ipheral Fourth Loop, Right : P4R 

The o v e r a l l estimate of cases e x h i b i t i n g a t l e a s t a s i n g l e 

p e r i p h e r a l loop i n the f o u r t h i n t e r d i g i t a l region was 48.9%. The 

m a j o r i t y had only a s i n g l e loop but a small number (1.0%) had two, 

t h i s being the upper l i m i t . 

None of the d i v i s i o n s using the c r i t e r i a s i n g l y gave a 

s i g n i f i c a n t p r o b a b i l i t y between subsets, the associated frequencies or 

rank means having no consistent r e l a t i o n s h i p w i t h "Welshness" or 

"Englishness". The dual p a r t i t i o n s were a l l n o n - s i g n i f i c a n t except f o r 

the comparison of Powys w i t h Salop w i t h i n the Welsh using the c h i l d ' s 

b i r t h p l a c e (p = 0.013), w h i l e the extreme comparison of WP against ES 

was not s i g n i f i c a n t l y d i f f e r e n t although there was a low p r o b a b i l i t y 
2 

associated w i t h the comparison = 3.134, p = 0.076) . I t seems 

possible t h a t a l a r g e r sample may have given s i g n i f i c a n c e i n t h i s l a t t e r 

case, e s p e c i a l l y i n view of the s i g n i f i c a n c e found between WP and WS. 

However, any d i f f e r e n c e s must be f a i r l y weak f o r the parent's b i r t h p l a c e 

d i d not give any i n d i c a t i o n of such d i f f e r e n c e s . The use of grandparents 

also gave a n o n - s i g n i f i c a n t d i f f e r e n c e between counties. 
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P e r i p h e r a l Fourth Loop, L e f t : P4L 

The l e f t hand had 63.5% of cases w i t h a t l e a s t a s i n g l e loop 

i n the i n t e r d i g i t a l area of the l e f t hand of which 3.4% had the upper 

l i m i t o f 2. The greater number on the l e f t hand i s r e f l e c t e d i n r a i s e d 

frequencies of cases w i t h both one and two pa t t e r n s compared w i t h the 

r i g h t , the b i l a t e r a l comparison showing a h i g h l y s i g n i f i c a n t d i f f e r e n c e 

( x ^ 2 ) = 87.17, p < 0.0001). 

P a r t i t i o n i n g the data by the usual three parameters showed t h a t 

none of the comparisons made using e i t h e r s i n g l e or dual c r i t e r i a , i n 

selected or unselected populations, produced a s i g n i f i c a n t d i f f e r e n c e 

between the groups generated. The parameters were co n s i s t e n t i n t h a t 

they a l l had an increased frequency of pa t t e r n s associated w i t h "Welshness", 

s l i g h t though i t was. I n a d d i t i o n , the grandparents also showed a 

rai s e d occurrence of the pat t e r n s i n Powys. 

Peripheral Hypothenar Loop, Right : PHR 

The p e r i p h e r a l hypothenar loops of the r i g h t hand occur most 

f r e q u e n t l y as s i n g l e elements (11.6%), w i t h a small number of p u p i l s 

having two (0.3%). 

D i v i d i n g the data, using the three c r i t e r i a d e t a i l e d , gave no 

s i g n i f i c a n t d i f f e r e n c e between the subsets f o r e i t h e r the s i n g l e or dual 

p a r t i t i o n s on e i t h e r s t a t i s t i c , although the s l i g h t l y greater frequencies 

were c o n s i s t e n t l y r e l a t e d t o "Welshness". The dual p a r t i t i o n s gave 

type (2/12) d i s t r i b u t i o n s f o r the parent's b i r t h p l a c e w i t h a type (6) 

using the c h i l d ' s . This d i d not maintain the r e l a t i o n s h i p observed i n 

the s i n g l e d i v i s i o n s . The same conclusions were obtained f o r both 

s t a t i s t i c s used. Consideration of the grandparents showed the greater 

frequency t o be n o n - s i g n i f i c a n t l y associated w i t h Salop, the reverse of 

the above s i t u a t i o n (p = 0.059). This l a s t r e s u l t may w e l l be a 
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r e f l e c t i o n of random elements of sampling, e s p e c i a l l y when the numbers 

w i t h i n each class were considered together w i t h the analysis performed 

above. 

Peripheral Hypothenar Loop, L e f t : PHL 

This p a r t i c u l a r p a t t e r n occurs as a s i n g l e loop i n 11.0% o f 

female p u p i l s , only two cases w i t h two being found. Compared w i t h the 

homologue, there i s no s t a t i s t i c a l d i f f e r e n c e between the two (p > 0.85). 

P a r t i t i o n i n g the data gave no c o n s i s t e n t associations w i t h 

"Englishness" or "Welshness", the dual p a r t i t i o n s g i v i n g n e i t h e r type (1) 

nor type (8) d i s t r i b u t i o n s . Both s t a t i s t i c s gave n o n - s i g n i f i c a n t 

d i f f e r e n c e s between subsets f o r a l l the p a r t i t i o n s made, using both 

s i n g l e and dual c r i t e r i a , i n a manner exactly comparable w i t h the r i g h t 

hand. 

Central Hypothenar Loop, Right : CHR 

Centr a l hypothenar loops are much more frequent than e i t h e r 

p e r i p h e r a l or r a d i a l loops. The present sample showed 30.0% of p u p i l s 

w i t h a s i n g l e such loop (CHR) w i t h two p u p i l s having two. 

The breakdown i n t o subsets by the three defined parameters 

produced n o n - s i g n i f i c a n t d i f f e r e n c e s i n every comparison made f o r both 

s i n g l e and dual d i v i s i o n s on both s t a t i s t i c s . When used alone, a l l 

the parameters showed "Welshness" t o be associated w i t h a r a i s e d p a t t e r n 

frequency, but i n combination i n c o n s i s t e n t type (9) d i s t r i b u t i o n s were 

produced. The grandparents again showed no s t a t i s t i c a l d i f f e r e n c e 

between t h e i r frequencies i n Powys and Salop, w h i l e the l a t t e r r egion 

had the greater values, t h i s being i n c o n s i s t e n t w i t h the above. There 

i s l i t t l e evidence f o r consistent associations on those parameters used. 
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C e n t r a l Hypothenar Loop, L e f t : CHL 

S i g n i f i c a n t l y fewer loops occur on the l e f t hand than on the 

r i g h t (p = 0.03), the present data showing 26.6% of p u p i l s have a 

maximum of one CHL, no p u p i l having two or more. 

The r e s u l t s of d i v i s i o n s f o r t h i s hand are e x a c t l y comparable 

w i t h the former. No s i g n i f i c a n t or consistent d i f f e r e n c e s could be 

detected when p a r t i t i o n i n g the data by the usual three parameters 

e i t h e r s i n g l y or i n a dual breakdown on e i t h e r s t a t i s t i c . Using grand

parents again gave a n o n - s i g n i f i c a n t a s s o c i a t i o n of a r a i s e d frequency 

of CHL w i t h Salop. 

Radial Hypothenar Loop, Right : RHR 

Of the three p a t t e r n s found i n the hypothenar r e g i o n , the 

r a d i a l loops are the l e a s t frequent. The r i g h t hand revealed 4.1% of 

cases w i t h a s i n g l e loop, no case w i t h two or more being found. 

Using the Mann-Whitney U-test a s i g n i f i c a n t d i f f e r e n c e was 

found between Salop and Powys using the parent's b i r t h l o c a t i o n as the 

parameter (p = 0.034). Ancestry and the c h i l d ' s b i r t h p l a c e both gave 

n o n - s i g n i f i c a n t d i f f e r e n c e s between t h e i r subsets. When t r e a t e d as 
2 

c a t e g o r i c a l data, the x ^ d i d not f o l l o w the previous s t a t i s t i c , g i v i n g 

a low, but n o n - s i g n i f i c a n t d i f f e r e n c e f o r d i v i s i o n by the parent's 

b i r t h p l a c e (p = 0.062). The frequency and rank means are both greater 
i n Salop w i t h i n t h i s parameter. The remaining s i n g l e and dual p a r t i t i o n s 
a l l have n o n - s i g n i f i c a n t d i f f e r e n c e s , i n c l u d i n g the comparison of WP w i t h 

ES. A l l the parameters, when used alone, show t h a t the r a i s e d incidence 

of p a t t e r n occurrence i s r e l a t e d t o "Englishness", the use of grandparents 

being s i m i l a r and g i v i n g a s i g n i f i c a n t d i f f e r e n c e between Salop and 

Powys (p < 0.05). I t suggests t h a t b i r t h l o c a t i o n s are a b e t t e r 

d i s c r i m i n a t o r than ancestry and t h a t d i f f e r e n c e s between Powys and Salop 
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can be detected. However, the low frequencies and small samples 

r e s u l t i n g from the p a r t i t i o n i n g make any conclusions t e n t a t i v e . The 

dual d i v i s i o n s produced type (1) d i s t r i b u t i o n s f o r p a t t e r n frequencies 

f o r both the c h i l d ' s and parent's b i r t h l o c a t i o n s w i t h ancestry. 

Radial Hypothenar Loop, L e f t : RHL 

On t h i s hand only 2.0% of cases have such a loop, s i g n i f i c a n t 
2 

b i l a t e r a l asymmetry again being present ( x ^ j = 10.67, < 0.005). The 

general f e a t u r e of the hypothenar region was t h a t the r i g h t hand had 

patte r n s more f r e q u e n t l y than the l e f t even when the d i f f e r e n c e was not 

s i g n i f i c a n t , as f o r PHR/PHL. Pupils w i t h two pa t t e r n s i n the region 

are r a r e , t h i s l eaving approximately 46% of r i g h t hands and 40% o:.: 

l e f t hands w i t h a t l e a s t one p a t t e r n . 

Again considering RHL, the dual p a r t i t i o n using the parent's 

b i r t h p l a c e gave a l l frequencies too small t o be of much use. However, 

a l l the remaining s i n g l e and dual c r i t e r i a were a v a i l a b l e and a l l gave 

n o n - s i g n i f i c a n t d i f f e r e n c e s on both s t a t i s t i c s . No consistency between 

parameters and r a i s e d frequencies was apparent, the various c r i t e r i a 

g i v i n g c o n f l i c t i n g r e s u l t s . 

Parathenar Loop, Right : PAR 

Parathenar loops are a r a r e f e a t u r e o c c u r r i n g i n 0.9% of r i g h t 

hands. The low frequencies made dual breakdown s t a t i s t i c a l l y unwise. 

However, s i n g l e d i v i s i o n s were j u s t p o s s i b l e . The d i v i s i o n s a l l gave 

n o n - s i g n i f i c a n t d i f f e r e n c e s between subsets f o r a l l three parameters and 

s t a t i s t i c s , w i t h no consistency of r a i s e d frequencies or rank means i n 

e i t h e r "Englishness" or "Welshness". 
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Parathenar Loop, L e f t : PAL 

The l e f t hand has even fewer parathenar loops than the r i g h t 

w i t h only 0.3%. the bimanual d i f f e r e n c e being j u s t n o n - s i g n i f i c a n t 

(p = 0.065). 

None of the comparisons made produced s i g n i f i c a n c e or 

consistent a s s o c i a t i o n , but w i t h such small numbers l i t t l e weight can be 

placed on these r e s u l t s . 

Rare Patterns 
%(N°) %(N°) 

Peripheral 2nd Tented Right; 

Central 2nd Right 

Central 3rd Right 

Peripheral 4 t h Tented 
Right 

Central 4th Right 

Ulnar 4th Right 

Radial Hypothenar Tented 
Right 

Ulnar Hypothenar Tented 
Right 

Hypothenar Radial Arch 
Right 

P2TR o Peripheral 2nd Tented Left:P2TL 0 

C2R 0 Central 2nd L e f t :C2L 0 

C3R 0.1(2) Central 3rd L e f t :C3L 0.2(4) 

:P4TR 0 Peripheral 4th Tented 

L e f t 

:C4R 0.7(11) Central 4th L e f t 

:U4R 0.1(2) Ulnar 4 th L e f t 

:P4TL 0 

:C4L 1.3(21) 

:U4L 0.2(4) 

Radial Hypothenar Tented 
:RHTR 0.2(4) L e f t :RHTL 0 

:UHTR 0.1(2) ulnar Hypothenar Tented 
L e f t 

:RAHR 2.2(35) Hypothenar Radial Arch 
L e f t 

;UHTL 0 

:RAHL 1.4(22) 

The above patterns are recorded but are too rare to have any 

s t a t i s t i c s a p p l i e d t o them. I t i s apparent t h a t the p e r i p h e r a l tented 

loops are absent from the A, B and D mainlines and t h a t c e n t r a l loops 

increase i n frequency from the 2nd to the 4th i n t e r d i g i t a l area. The 

most common o f the above are the hypothenar r a d i a l arches on which an i n i t i a l 

a nalysis might have been performed, but t h i s was not i n f a c t done. 
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MALES 

Perip h e r a l Thenar Loop, Right : PTR 

The present data contain 3.4% o f male p u p i l s w i t h a t l e a s t 

a s i n g l e PTR. Of these, 0.3% had the l i m i t o f two loops. 

P a r t i t i o n i n g the data gave no s i g n i f i c a n t d i f f e r e n c e s between 

subsets f o r any o f the c r i t e r i a i n e i t h e r s i n g l e or dual d i v i s i o n s using 

the U - s t a t i s t i c and . Neither a c o n s i s t e n t r e l a t i o n s h i p between 

"Welshness" or "Englishness" nor an increased p a t t e r n frequency was 

observed. Within the dual p a r t i t i o n s the d i s t r i b u t i o n o f frequencies 

followed a type (5) p a t t e r n using the c h i l d ' s b i r t h p l a c e and a type (7) 

using the parent's, n e i t h e r i n d i c a t i n g concomitance between the d i v i d i n g 

c r i t e r i a . 

Peripheral Thenar Loop, L e f t : PTL 

Peripheral thenar loops on the l e f t hand were l i k e females, 

more frequent than on the r i g h t , the c o l l e c t e d sample having 8.1% w i t h a 

s i n g l e loop, only a s i n g l e p u p i l w i t h two being found. The bimanual 
2 

comparison i s h i g h l y s i g n i f i c a n t ( x ^ j = 31.06, p < O.OOl). 

D i v i s i o n o f the data by the three parameters separately showed 

f i r s t , t h a t f o r each, the greater number of patterns was found associated 

w i t h "Welshness", using the grandparents gave complete consistency. The 

magnitude o f the group d i f f e r e n c e s w i t h i n each parameter, when examined by 

the Mann-Whitney U-test, i n d i c a t e d s i g n i f i c a n c e only when ancestry was 

used (p = 0.024), the c h i l d ' s b i r t h p l a c e g i v i n g a low but n o n - s i g n i f i c a n t 

value (p = 0.060) while the parent's b i r t h p l a c e had a much greater p r o b a b i l i t y . 

S e l e c t i o n f o r a l o c a l p o p u l a t i o n was again h i g h l y s i g n i f i c a n t when English 

and Welsh were compared, but only when the c h i l d ' s b i r t h p l a c e was used as 

the s e l e c t i o n c r i t e r i o n . 
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Treated c a t e g o r i c a l l y , the previous f i n d i n g s were confirmed. 

The use of the parent's b i r t h p l a c e never gave any s i g n i f i c a n t d i f f e r e n c e s 

between subsets when used s i n g l y or i n a dual d i v i s i o n . The c h i l d ' s 
2 

b i r t h p l a c e , however, while not having a s i g n i f i c a n t x when used alone, 

showed i n a dual p a r t i t i o n t h a t w i t h i n the English a s i g n i f i c a n t d i f f 

erence between Powys and Salop was apparent (p = 0.04 3 ) , w h i l e w i t h i n 

Salop a s i m i l a r r e s u l t was shown between English and Welsh (p = 0.005). 

The comparison of WP w i t h ES was also h i g h l y s i g n i f i c a n t (p < 0.01). 

This means t h a t ES was found s t a t i s t i c a l l y to d i f f e r from the three 

remaining subsets, WP, WS and EP. The frequency d i s t r i b u t i o n w i t h i n 

t h i s l a t t e r dual d i v i s i o n was a type ( 6 ) , not completely c o n s i s t e n t w i t h 

what was expected i n view o f the s i g n i f i c a n c e described above. However, 

i r o n i c a l l y , when the parent's b i r t h p l a c e was involved a type (8) d i s t r i b u t i o n 

was found, completely c o n s i s t e n t w i t h the previous f i n d i n g s . 

I t may w e l l be t h a t a s t a t i s t i c a l d i f f e r e n c e between the "English" 

and "Welsh" gene pools e x i s t s f o r PTL. While ancestry i s seemingly p a r t 

i t i o n i n g the data more e f f i c i e n t l y than any o f the b i r t h l o c a t i o n s , the use 

of the l a t t e r , i n conjunction w i t h the former, s t i l l gives a meaningful 

d i s t r i b u t i o n o f frequencies w i t h i n the f o u r subsets. 

Radial Thenar Loop, Right ; RTR 

This loop was found i n 5.7% of males, only two i n d i v i d u a l s 

having the l i m i t of two loops. 

P a r t i t i o n i n g the raw data gave no subsets w i t h s i g n i f i c a n t 

d i f f e r e n c e s between them on any o f the parameters when used s i n g l y or i n 

combination on e i t h e r s t a t i s t i c . A d d i t i o n a l l y , the d i s t r i b u t i o n of 

frequencies gave no c o n s i s t e n t r e l a t i o n s h i p s w i t h e i t h e r "Englishness" or 

"Welshness" over the three c r i t e r i a , t h i s being tru e of the dual breakdowns 

also . Using grandparents also gave non-significance between counties. 

However, t h i s r e s u l t i s based on small c e l l numbers. 
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Radial Thenar Loop, L e f t : RTL 

I n common w i t h p e r i p h e r a l thenar p a t t e r n s , the l e f t hand has 

more r a d i a l p atterns than the r i g h t (10.8%), only two cases w i t h two 

loops being found. The bimanual comparison i s h i g h l y s i g n i f i c a n t 
2 

(x = 25.04, p < 0.001). 

The conclusions reached as a r e s u l t of p a r t i t i o n i n g the data 

are e x a c t l y the same f o r RTL as f o r RTR. 

Peripheral Second Loop, Right : P2R 

Peripheral loops i n the second i n t e r d i g i t a l region occur less 

f r e q u e n t l y than i n e i t h e r the t h i r d or f o u r t h , 6.5% o f males having a 

P2R, i n every case there being only one. 

The c r i t e r i a used to p a r t i t i o n the data a l l gave n o n - s i g n i f i c a n t 

d i f f e r e n c e s when used s i n g l y f o r both s t a t i s t i c s . The dual breakdown, 

while also having n o n - s i g n i f i c a n t l y d i f f e r e n t subsets, d i d give low 

p r o b a b i l i t i e s f o r one comparison, t h a t o f WP against WS (p = 0.058). 

However, WP against ES was not s i g n i f i c a n t (p = 0.175). The frequencies 

w i t h i n the subsets d i d produce a consistent r e l a t i o n s h i p of higher 

frequencies w i t h "Welshness", the grandparents also showing t h i s . While 

WP di d have the gr e a t e s t value i n both dual breakdowns, the lowest 

frequencies of pa t t e r n s occurred i n WS, not t h e r e f o r e conforming to the 

model f o r complete consistency, both d i s t r i b u t i o n s being a type ( 9 ) . 

Peripheral Second Loop, L e f t : P2L 

The l e f t hand had 2.2% o f cases w i t h a s i n g l e p e r i p h e r a l loop i n 

the second region, fewer than the homologue, the d i f f e r e n c e being s t a t i s t i c -
2 

a l l y s i g n i f i c a n t ( x ^ j = 32.95, p < 0.001). 

Because of the low frequency and sample size no meaningful 

r e s u l t s could be obtained from the dual breakdowns, the i n d i v i d u a l c e l l 
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numbers being too small. When the parameters were used alone the:y a l l 
gave n o n - s i g n i f i c a n t d i f f e r e n c e s between the subsets generated. However, 
the greater frequencies were always associated w i t h "Welshness", even i n 
the grandparents' generation. 

P e r i p h e r a l T h i r d Loop, Right : P3R 

The most common i n t e r d i g i t a l loop on the r i g h t hand i s t h a t i n 

the t h i r d r e g i o n , P3R, found i n 55.5% of p u p i l s , none ever having two 

such loops. 

I n common w i t h the two pr e v i o u s l y d e t a i l e d p a t t e r n s , using the 

three described parameters, no s i g n i f i c a n c e could be detected between any 

of the subsets generated on e i t h e r s i n g l e or dual p a r t i t i o n s . The same 

was true f o r the grandparents. Within these breakdowns the gr e a t e s t 

frequencies or rank means were always associated w i t h "Welshness". 

However, the dual p a r t i t i o n s showed a type (10) d i s t r i b u t i o n o f frequencies 

f o r the c h i l d ' s b i r t h p l a c e and a type (9) w i t h the parent's, n e i t h e r con

f i r m i n g the consistency of the a s s o c i a t i o n . 

Peripheral T h i r d Loop, L e f t : P3L 

I n t e r d i g i t a l loops i n the t h i r d region of the l e f t hand are 

predominantly p e r i p h e r a l , 26.6%, s i g n i f i c a n t l y lower than the r i g h t 
2 

(x = 265.49, p < O.OOOl). 

When t r e a t e d non-parametrically by the U - s t a t i s t i c , only the 

parent's b i r t h p l a c e i n d i c a t e d a s i g n i f i c a n t d i f f e r e n c e between Powys and 

Salop (p = 0.038), the former region having the greater rank mean. This 
2 

r e s u l t was confirmed by x (p = 0.050), although s i g n i f i c a n c e was only 
(1) 

j u s t reached. None of the other c r i t e r i a gave such a s i g n i f i c a n t prob

a b i l i t y and while both the c h i l d ' s and the grandparents also r e l a t e d the 

greater frequency to Powys, using ancestry gave the English the greater 
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p a t t e r n frequencies. This lack of a consistent r e l a t i o n s h i p was maintained 
i n the dual p a r t i t i o n s where the frequency d i s t r i b u t i o n s were both o f a 
type (12); however, the use of the parent's b i r t h p l a c e w i t h ancestry 
showed t h a t the Salop/Powys d i f f e r e n c e noted e a r l i e r was only present 
w i t h i n the English (p = 0.020), although a low but n o n - s i g n i f i c a n t value 
was found w i t h i n the Welsh (p = 0.090) . I n a d d i t i o n , a s i g n i f i c a n t 
d i f f e r e n c e between English and Welsh w i t h i n Powys was found (p = 0.020), 
as w e l l as between EP and WS (p = 0.015). These r e s u l t s separate o ut 
EP as d i f f e r e n t from the remainder, but only when the parent's b i r t h p l a c e 
i s used, the p a t t e r n frequency w i t h i n t h i s class being lower than i n the 
other three i n t h a t breakdown. 

Peripheral T h i r d Tented Loop, Right : P3TR 

The a b o r t i v e C mainline produced 7.4%of cases w i t h tented loops 
2 

on the r i g h t hand, s i g n i f i c a n t l y fewer than on the l e f t = 9.135,-

p < 0.003) . 

D i v i s i o n of the data gave no i n d i c a t i o n t h a t subsets w i t h 

s t a t i s t i c a l l y d i f f e r e n t mean frequencies could be generated from the three 

parameters; used alone or i n combination, on e i t h e r s t a t i s t i c . When used 

alone, the l a r g e r frequency of pat t e r n s was r e l a t e d t o "Englishness" 

although equal frequencies were produced f o r the parent's b i r t h l o c a t i o n . 

The dual breakdowns gave no s i g n i f i c a n t d i f f e r e n c e s or c o n s i s t e n t r e l a t i o n 

ships between the frequency of loops and the parameters being examined. 
Peripheral T h i r d Tented Loop, L e f t : P3TR 

Apart from being more frequent i n occurring on the l e f t hand, 

10.5%, the conclusions are exactly comparable w i t h those given f o r the 

r i g h t , i . e . no s i g n i f i c a n t d i f f e r e n c e s being detected. I t d i f f e r s only 

i n t h a t there was no con s i s t e n t a s s o c i a t i o n of r a i s e d frequencies w i t h 

e i t h e r "Englishness" or "Welshness". 
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Peripheral Fourth Loop, Right : P4R 

Peripheral f o u r t h loops are found on the r i g h t hands o f 43.2% 

of a l l males examined, the m a j o r i t y having only a s i n g l e such loop, w h i l e 

0.8% had two. No p u p i l ever had more than two. The occurrence o f two 

loops i s a f e a t u r e more common i n t h i s region than e i t h e r the second or 

t h i r d and i s not merely a f u n c t i o n o f the absolute frequency, f o r P3R had 

more p e r i p h e r a l loops, but never had two together. 

P a r t i t i o n i n g the data gave n o n - s i g n i f i c a n t d i f f e r e n c e s between 

the subsets generated f o r a l l the d i v i d i n g c r i t e r i a used s i n g l y or i n 

combination f o r both s t a t i s t i c a l t e s t s . The frequencies o f loops were 

greater i n the Welsh. However, b i r t h l o c a t i o n s a l l gave Salop the greater 

value. Not s u r p r i s i n g l y , the dual p a r t i t i o n s gave i n c o n s i s t e n t type (11) 

and type (10) d i s t r i b u t i o n s using the c h i l d ' s and parent's b i r t h l o c a t i o n s , 

r e s p e c t i v e l y , w i t h ancestry. 

Peripheral Fourth Loop, L e f t : P4L 

The most frequent p a t t e r n to occur on the l e f t hand i s the 

pe r i p h e r a l loop i n the f o u r t h area, 65.4% o f male p u p i l s having a t l e a s t 

a s i n g l e loop. Of these,5.1% had two loops, but no p u p i l ever had more 

than t h i s number. Like the homologue, the frequency w i t h which two loops 

occur together i s greater than expected when the other i n t e r d i g i t a l regions 

are considered. The frequency of loops on the l e f t hand i s s t a t i s t i c a l l y 
2 

greater than on the r i g h t (x = 178.5, p < 0.001). The presence or 
absence o f a loop (recode 2 = 1 ) was s t i l l s i g n i f i c a n t bimanually 

2 

( x ( 1 ) = 152.2, p < 0.001). 

The conclusions reached from p a r t i t i o n i n g the data are e x a c t l y 

the same as f o r the r i g h t hand given above, i n c l u d i n g the a s s o c i a t i o n o f 

frequencies. 
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Peripheral Hypothenar Loop, Right : PHR 

Examination of the hypothenar region showed t h a t p e r i p h e r a l 

patterns were found i n 12.4% of males of which only 0.3% had two. 

Like many patterns already examined, the e f f e c t s o f d i v i s i o n by 

the c r i t e r i a under use f a i l e d to i n d i c a t e any s i g n i f i c a n t d i f f e r e n c e s 

between the subsets generated regardless of the s t a t i s t i c s or combination 

of parameters used. There was no r e l a t i o n s h i p between rais e d p a t t e r n 

frequencies and "Englishness" or "Welshness" as has sometimes been found, 

the dual p a r t i t i o n s g i v i n g a type (12) d i s t r i b u t i o n w i t h the c h i l d ' s 

b i r t h p l a c e and a type (10) w i t h the parent's. 

Peripheral Hypothenar Loop, L e f t : PHL 

The l e f t hand has fewer p e r i p h e r a l hypothenar pa t t e r n s than the 

r i g h t (11.4%), although the d i f f e r e n c e was not found to be s t a t i s t i c a l l y 
2 

s i g n i f i c a n t ( x ^ = 0.523, p > 0.47) . 

Using the U - s t a t i s t i c gave no s i g n i f i c a n t d i f f e r e n c e s between 

the subsets when the parameters were used alone, or f o r selected populations. 

S i m i l a r conclusions were reached when the data were t r e a t e d c a t e g o r i c a l l y . 

However, the dual p a r t i t i o n s revealed t h a t v a r i a t i o n was present. The 

comparison of WP w i t h WS was s t a t i s t i c a l l y s i g n i f i c a n t (p = 0.046), the 

former class having the greater frequency when the c h i l d ' s b i r t h p l a c e was 

involved, while the differenceES/WS had a low but n o n - s i g n i f i c a n t d i f f e r 

ence (p = 0.080). When the parent's b i r t h p l a c e was used, only the d i f f 

erence EP/ES was s t a t i s t i c a l l y s i g n i f i c a n t (p = 0.050), the l a t t e r subset 

having the greater frequencies. These two dual d i v i s i o n s are not i n 

agreement i n the subset d i f f e r e n c e and a t t h i s stage n e i t h e r i n t e r p r e t a t i o n 

can be favoured. There was, i n a d d i t i o n , no c o n s i s t e n t r e l a t i o n s h i p 

between the subsets and the greater frequencies o f p a t t e r n s . 
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Central Hypothenar Loop, Right : CHR 

Cen t r a l hypothenar loops are the most numerous p a t t e r n found 

i n t h i s region of the palm, the r i g h t hand having 26.1% o f cases w i t h a t 

l e a s t one loop, two p u p i l s having two. 

P a r t i t i o n i n g the data gave no s i g n i f i c a n t d i f f e r e n c e s between 

the subsets f o r any o f the parameters when used e i t h e r s i n g l y or i n 

combination, on e i t h e r o f the s t a t i s t i c s . 

Consistency was shown by the greater frequencies always being 

r e l a t e d t o "Englishness", the dual p a r t i t i o n using the parent's b i r t h p l a c e 

w i t h ancestry, confirming t h i s w i t h a type (1) d i s t r i b u t i o n although sub

s t i t u t i n g the c h i l d ' s b i r t h p l a c e gave a type (12), the complete opposite 

of the r e l a t i o n s h i p s . 

Central Hypothenar Loop, L e f t : CHL 

Although the l e f t hand had fewer patterns than the r i g h t (24.6%) , 
2 

the bimanual comparison showed no s t a t i s t i c a l d i f f e r e n c e ( x ^ j = 0.825, 

p > 0.35) . 

The conclusions reached a f t e r d i v i d i n g the data were e x a c t l y 

the same as f o r the r i g h t hand, i . e . no s i g n i f i c a n t d i f f e r e n c e s being found 

between any subsets produced. The only d i f f e r e n c e was t h a t no consistency 

of a s s o c i a t i o n f o r the greater p a t t e r n frequency w i t h "Englishness" or 

"Welshness" was found. 

Radial Hypothenar Loop, Right : RHR 

Only 3.0% of p u p i l s examined had a r a d i a l hypothenar loop on 

the r i g h t hand. 

L i k e the CHL j u s t examined, no s i g n i f i c a n t d i f f e r e n c e could be 

detected between the subsets on any o f the parameters used, no c o n s i s t e n t 

r e l a t i o n s h i p s of r a i s e d p a t t e r n frequencies w i t h "Englishness" or "Welshness" 

being apparent. 
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Radial Hypothenar Loop, L e f t : RHL 

The frequency o f RHL (1.1%) was s i g n i f i c a n t l y lower than the 
2 

r i g h t hand ( x ^ ^ = 13.4, p < 0.01). 

Because o f the low frequency o f p a t t e r n s , the dual breakdown 

cannot be performed. However, the d i v i s i o n s using s i n g l e parameters gave 

a s i g n i f i c a n t d i f f e r e n c e between Powys and Salop when the parent's b i r t h 

place was used, on both s t a t i s t i c a l t e s t s , the l a t t e r region having the 

greater rank mean and frequency of loops. Se l e c t i n g f o r a " l o c a l " 

p opulation by the l a t t e r parameter gave an English/Welsh d i f f e r e n c e a t a 

s i g n i f i c a n t l e v e l on both s t a t i s t i c s , the English having the greater number 

of loops. I n general, r a i s e d frequencies were associated w i t h "Englishnes 

even i n n o n - s i g n i f i c a n t comparisons. 

Parathenar Loop, Right : PAR 

Only s i x cases of parathenar loops were found i n males (0.4%) 

making f u r t h e r analysis u n r e a l i s t i c . 

Parathenar Loop, L e f t : PAL 

Like the r i g h t hand, parathenar loops on the l e f t are r a r e , 

only two being found (0.1%), while the bimanual d i f f e r e n c e was non-
2 

s i g n i f i c a n t ( x ^ j = 1.127, p = 0.275) a l l o w i n g f o r the small numbers 

involved. 
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Rare Patterns 

Peripheral 2nd Tented, 
Right 

Central 2nd, Right 

Central 3rd, Right 

Peripheral 4th Tented, 
Right 

% N 

Peripheral 2nd Tented, 
P2TR O - L e f t : 

C2R <0.1 (1) Central 2nd, L e f t : 

C3R <0.1 (1) Central 3rd, L e f t : 

P4TR<0.1 (1) 
Peripheral 4th Tented, 

L e f t : 

% N 

P2TL O 

C2L <0.1 (1) 

C3L O 

P4TL O 

Central 4 t h , Right 

Ulnar 4th, Right 

Radial Hypothenar 
Tented, Right 

C4R 0.4 (6) Central 4 t h , L e f t 

U4R <0.1 (1) Ulnar 4 t h , L e f t 

Radial Hypothenar 
RHTR 0.1 (2) Tented, L e f t 

C4L 0.9 (13) 

U4L 0.3 (5) 

RHTL O 

Ulnar Hypothenar 
Tented, Right : 

Hypothenar Radial Arch 
Right : 

UHTR O 
Ulnar Hypothenar 

Tented, L e f t UHTL 0 

Hypothenar Radial Arch 
RAHR 2.1 (33) L e f t • RAHL 0.9 (14) 

With the exception o f the l a s t p a t t e r n d e t a i l e d , the above loops 

occur too i n f r e q u e n t l y to have any d i v i s i o n a l analysis performed on them. 

General observations are s i m i l a r to those f o r females. An ab o r t i v e D 

mainline gave a si n g l e f o u r t h tented loop, c e n t r a l loops again being a 

feature o f the f o u r t h i n t e r d i g i t a l r egion, e s p e c i a l l y on the l e f t hand. 

The bimanual comparison f o r the RADHR/RADHL i n d i c a t e d a s i g n i f i c a n t d i f f -
2 

erence between hands = 6.99, p < O.Ol) . 

Sex Comparison 

The p a t t e r n frequencies were compared between sexes only f o r 

those loops which have been p r e v i o u s l y described and considered to have 

s u f f i c i e n t numbers to give a r e l i a b l e s t a t i s t i c . I n a d d i t i o n , c e n t r a l 

f o u r t h loops and hypothenar r a d i a l arches were considered. 
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The analysis showed t h a t the thenar area had no s i g n i f i c a n t 

d i f f e r e n c e s between the sexes f o r any of the pat t e r n s on e i t h e r hand. 
2 

The loops P2R, P3R, P4R a l l gave h i g h l y s i g n i f i c a n t x along w i t h P2L; 

P4L was only j u s t n o n - s i g n i f i c a n t (p = 0.0503). For C4R/L, the only 

c e n t r a l loops w i t h s u f f i c i e n t numbers gave no i n d i c a t i o n of a d i f f e r e n c e 

between sex. The hypothenar region was much less successful i n producing 

v a r i a t i o n s . The loops CHR and RHL were the only ones to give s i g n i f i c a n t 
2 

values, a l l the remaining patterns producing n o n - s i g n i f i c a n t x . 

The above d e t a i l e d patterns were the only ones to give s i g n i f i c a n t 

i n t e r - s e x v a r i a t i o n , a t t e n t i o n being drawn p a r t i c u l a r l y to the i n t e r d i g i t a l 

r e g ion. A continued refinement i n methodology may give a more precise 

i n d i c a t i o n o f the nature of the sex d i f f e r e n c e and the r e l a t i v e importance 

o f p a t t e r n f o r m u l a t i o n . 
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FINGER PATTERN TYPES 

The f i n a l class of v a r i a b l e not yet analysed i s probably the 

one f o r which most data are a v a i l a b l e on a world-wide basis, t h i s being 

f i n g e r p a t t e r n s . Although they have been used e x t e n s i v e l y i n d e t a i l i n g 

populations, they pose problems from an a n a l y t i c p o i n t of view. They 

represent nominal data and thus r e s t r i c t e d s t a t i s t i c s may be employed i n 
2 

analysis, c h i being probably the most powerful one. I have defined 

e i g h t basic p a t t e r n types which were recorded i n i t i a l l y . However, using 

so many classes c l e a r l y r e s u l t e d i n i n d i v i d u a l c e l l s having very low 

numbers when the data were p a r t i t i o n e d , making the s t a t i s t i c s dubious. 

In the present t h e s i s the aim has been to i n v e s t i g a t e the a b i l i t y o f the 

parameter to p a r t i t i o n the data i n t o subsets which e x h i b i t dermatoglyphic 

d i f f e r e n c e s . Where there has been consistency of a s s o c i a t i o n between 

subsets, even when the d i f f e r e n c e s do not reach s t a t i s t i c a l s i g n i f i c a n c e , 

they have been reported. Consequently, f o r f i n g e r p atterns i t i s possible 

to consider which subset i n any p a r t i c u l a r d i v i s i o n contains the greater 

frequency of a p a r t i c u l a r p a t t e r n , f o r each p a t t e r n type and p a r t i t i o n i n g 

parameter.Every p a t t e r n i s not present on each f i n g e r i n s u f f i c i e n t q u a n t i t y 

to give even t h i s r a t h e r basic assessment, and the r e s u l t s given only 

include those p a t t e r n s which had more than f i v e cases i n each c e l l compared. 

What i s perhaps more useful i s t h a t amalgamation of the patterns i n t o the 

three basic types of arch, loop and whorl when a l l f i n g e r s have s u f f i c i e n t 
numbers t o allow i n d i v i d u a l d i g i t s to be p a r t i t i o n a l i n the usual ways and 
2 

x ^ p r o b a b i l i t i e s given. The dual p a r t i t i o n s i n these l a t t e r classes 

however would only allow the c h i l d ' s b i r t h p l a c e to be included w i t h ancestry, 

using the parent's b i r t h p l a c e i n c o n j u n c t i o n w i t h the l a t t e r , g i v i n g too 

low c e l l frequencies. Consequently the parent's b i r t h p l a c e only was used 

as a s i n g l e parameter. 
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The method of approach was to consider how many times a 
p a r t i c u l a r p a t t e r n , e i t h e r o r i g i n a l or amalgamated, occurred i n a p a r t 
i c u l a r subset over the f i v e d i g i t s o f each hand and then over both hands. 
Each d i g i t i s not considered separately. The basis o f t h i s i s the same 
as t h a t on which i n t e n s i t y indices on the f i n g e r s are based. A d i v i s i v e 
approach t o r e p o r t the r e s u l t s w i l l be given, s t a r t i n g w i t h the three 
amalgamated types and moving to the o r i g i n a l e i g h t p a t t e r n s . I n a d d i t i o n , 
by considering combinations o f parameters, we can ask how many times two 
parameters have the greater mean associated w i t h any p a r t i c u l a r subsets. 
The example below should make t h i s c l e a r . 

Amalgamated Patterns Females D i g i t one 

P a r t i t i o n Salop Powys ( c h i l d ) Salop Powys (parent) English Welsh (ancestry 

Arch 3.3 4.5 4.2 4.3 4.8 3.7 

Loop 64 .4 61.5 60.0 61.6 61.6 64.8 

Whorl 32.3 34.0 35.8 34.1 33.7 31.5 

N 455 706 164 437 604 645 

Greatest 
Subset 
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Whorl 

P 

S 

P 

Parameter Combination 

P 

P 

S 
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E 

c h i l d B.P./Ancestry parents B.P./Ancestry c h i l d B.P./parents B.P. 
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PE 

SW 

PE 
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This was done w i t h ancestry considered i n selected as w e l l as 
unselected populations. For any parameter combination there are four 
p o s s i b i l i t i e s and i f the hands are taken i n d i v i d u a l l y , f i v e d i g i t s , each 
w i t h one p o s s i b i l i t y . This allows a 2 x 2 contingency t a b l e f o r each hand 
and f o r both together, w i t h f i v e and ten po i n t s w i t h i n each. I t i s 
appreciated t h a t the i n t e r c o r r e l a t i o n s between d i g i t s makes such a 
contingency t a b l e s t r i c t l y i n v a l i d , but w i t h o u t an a l t e r n a t i v e , they are 
used throughout, w i t h l i t t l e weight attached to them. 

FEMALES 

The amalgamated patterns p e . r t i t i o n i n g by the c h i l d ' s b i r t h p l a c e 

gave subsets i n which the highest frequencies were i n agreement w i t h 

s i m i l a r groups produced by the parent's b i r t h l o c a t i o n . The r e l a t i o n s h i p s 

produced showed t h a t arches had t h e i r g r e a t e s t incidence i n Powys, as d i d 

whorls,while loops were most common i n Salop. Of the three p a t t e r n s , 

arches were p a r t i c u l a r l y strong i n a s s o c i a t i o n . Consideration o f ancestry 

showed t h a t there was no r e l a t i o n s h i p to b i r t h p l a c e i n the groups e x h i b i t i n g 

the greater frequencies, both English and Welsh being seemingly random i n 

t h e i r associations. The above r e s u l t s were t r u e both p r i o r and subsequent 

to s e l e c t i o n o f l o c a l populations. Further evidence t h a t ancestry and 

b i r t h l o c a t i o n occur a t random to each other i n t h e i r greater subset 

a f f i n i t y as shown by the 2 x 2 t a b l e s , where applying Fisher's exact t e s t 

gave n o n - s i g n i f i c a n t associations f o r both the c h i l d ' s and parent's b i r t h 

place. Considering each hand separately was e n t i r e l y c o n s i s t e n t w i t h the 

above except t h a t i n the l e f t hand using ancestry gave agreement w i t h the 

b i r t h l o c a t i o n f o r the frequency o f whorls. 

For the amalgamated pat t e r n s a b r i e f i n v e s t i g a t i o n o f i n d i v i d u a l 

f i n g e r s was possible f o r the usual breakdowns o f the data except t h a t the 

dual p a r t i t i o n i n v o l v i n g the parent's b i r t h p l a c e was not used due to small 
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2 c e l l numbers. The an a l y s i s showed ( x ^ ) t h a t s i g n i f i c a n t d i f f e r e n c e s 
between subsets were rare and c o n t r i b u t e l i t t l e to the understanding of 
v a r i a t i o n . 

By considering the i n d i v i d u a l p a t t e r n s i n a manner s i m i l a r to 

t h a t f o r the amalgamated classes i t was found by examining a l l d i g i t s 

together t h a t both t r u e and tented arches were most frequent i n Powys 

while both u l nar and r a d i a l loops r e l a t e d t h e i r greater frequencies most 

c l o s e l y t o Salop. Both the c h i l d ' s and parent's b i r t h l o c a t i o n gave the 

above, ancestry again being randomly d i s t r i b u t e d between classes. S e l e c t i o n 

d i d not improve the r e s u l t s . Considered i n d i v i d u a l l y , the double t r i r a d i i 

p a t terns were less c l e a r i n t h e i r associations, and wh i l e Powys was 

favoured as having higher frequencies o f a l l p a t t e r n s than Salop, the d i f f 

erences were small.when each hand i s examined separately, the same con

clusions r e s u l t , both arches and loop types being f a i r l y strong i n t h e i r 

respective a s s o c i a t i o n s , the various whorl p a t t e r n s being much more 

v a r i a b l e . 

MALES 

Withi n males f a r less c l e a r r e s u l t s were apparent. Over a l l 

d i g i t s f o r amalgamated classes the arch/Powys, loop/Salop and whorl/Powys 

r e l a t i o n s h i p held f o r the parent's b i r t h p l a c e , w i t h f a i r l y strong agreement 

by ancestry i n the former two pat t e r n s being found. S e l e c t i o n f o r a l o c a l 

p o p u l a t i o n improved the agreement o f ancestry w i t h b i r t h l o c a t i o n m a r g i n a l l y . 

Using the c h i l d ' s b i r t h l o c a t i o n , however, showed no such r e l a t i o n s h i p f o r 

e i t h e r t h i s l a t t e r parameter or i n combination w i t h ancestry. Considering 

each hand separately revealed t h a t using the c h i l d ' s b i r t h p l a c e gave no 

associations except f o r loops on the r i g h t hand, although t h i s gave Powys 

the greater occurrence. For the c h i l d ' s b i r t h p l a c e the l e f t hand showed 

r e s u l t s comparable w i t h the above f o r a l l p a t t e r n s , while the r i g h t hand 

l i m i t e d the agreement to arches and loops. Ancestry tended to agree w i t h 

b i r t h l o c a t i o n i n both hands except f o r whorls on the r i g h t . 
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The i n d i v i d u a l d i g i t s gave only a s i n g l e s i g n i f i c a n t 
d i f f e r e n c e between subsets, and i n t h i s agreed w i t h females. 

Examination o f the r e l a t i o n s h i p s f o r the i n d i v i d u a l p a t t e r n 

types showed t h a t f o r t r u e arches the parent's b i r t h p l a c e showed an 

as s o c i a t i o n w i t h Powys on both hands, but the c h i l d ' s b i r t h p l a c e gave no 

ass o c i a t i o n i n the l e f t hand, but one w i t h Salop on the r i g h t . Tented 

arches were too in f r e q u e n t to allow much a n a l y s i s . However, what r e s u l t s 

there were tended to r e l a t e them to Powys. The most frequent ulnar loop 

i s predominantly associated w i t h Salop and the parent's b i r t h p l a c e on both 

hands, although using the c h i l d ' s gave no r e l a t i o n s h i p , w i t h e i t h e r l o c a t i o n . 

The whorl p a t t e r n s were marked by t h e i r lack of i n d i v i d u a l r e l a t i o n s h i p 

using the c h i l d ' s b i r t h p l a c e and i t i s only i n the l e f t hand f o r double 

loops and u l n a r c.p. loops t h a t Powys predominates using the parent's 

b i r t h p l a c e . True whorls had greater frequencies i n Salop i n t h i s 

l a t t e r s i t u a t i o n . 

Comparison o f Male and Female Results 

The previous analysis has attempted to i n v e s t i g a t e whether there 

was evidence f o r p a r t i c u l a r p a t t e r n s , e i t h e r i n d i v i d u a l l y or i n an 

amalgamated class having greater frequencies of occurrence i n e i t h e r Powys 

or Salop, or t o the English or Welsh. Two c r i t e r i a defined b i r t h l o c a t i o n , 

the c h i l d ' s (series 1) and the parent's ( s e r i e s 2 ) , w i t h ancestry also being 

used i n both selected and unselected populations. 

The f o l l o w i n g was concluded:-

(1) W i t h i n i n d i v i d u a l d i g i t s (not given i n d e t a i l ) the 

di f f e r e n c e s i n frequency o f the various p a t t e r n s between the subsets 

generated only o c c a s i o n a l l y reached the l e v e l of s t a t i s t i c a l s i g n i f i c a n c e . 

S i m i l a r l y , when the d i g i t s were combined, although the various c r i t e r i a 

i n d i c a t e d a tendency f o r consistency. 
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Over a l l d i g i t s , i n both series and sexes, the predominant 
r e l a t i o n s h i p l i n k raised frequencies o f both types of arches and possibly 
two double t r i r a d i i p a tterns w i t h Powys (and to the Welsh to a lesser 
extent) while ulnar and r a d i a l loops are most frequent i n Salop (and the 
E n g l i s h ) . 

(2) The use of b i r t h l o c a t i o n s was more successful than using 

ancestry, s e l e c t i o n not a l t e r i n g t h i s conclusion. This was confirmed by 

examination o f the p r o b a b i l i t i e s found f o r the amalgamated classes when 

ancestry or b i r t h l o c a t i o n were examined, f o r although n o n - s i g n i f i c a n t , 

those r e l a t e d t o the l a t t e r parameter were lower than those i n the former, 

t h i s being e s p e c i a l l y so f o r females. 

(3) The parent's b i r t h p l a c e was consistent i n both sexes while 

the c h i l d ' s b i r t h p l a c e only gave s i m i l a r consistency f o r females. I n 

a d d i t i o n , w i t h i n the l a t t e r , the two b i r t h l o c a t i o n s were i n much greater 

agreement than i n males where a lack of concomitance i s the r u l e . 

(4) The amalgamated classes gave much c l e a r e r a s s o c i a t i o n s , 

i n both sexes, than the breakdowns i n v o l v i n g the i n d i v i d u a l p a t t e r n s . 

The previous section must be considered i n the f o l l o w i n g l i g h t . 

I n many cases r e s u l t s obtained were not s i g n i f i c a n t and i t was the trend 

t h a t was being examined between the various p a r t i t i o n s . When comparisons 

over d i g i t s were performed, i t i s apparent t h a t i t i s not s t r i c t l y v a l i d 

to use the binomial expansion to examine the r e l a t i o n s h i p s between para

meters due to the i n t e r c o r r e l a t i o n s between the d i g i t s (as already s t a t e d ) , 

the s t a t i s t i c a l t e s t r e q u i r i n g independence of events before i t i s a p p l i c 

able. Exactly how the i n t e r - r e l a t i o n s h i p s could be allowed f o r , and a 

s t a t i s t i c a l t e s t a kin to the binomial series a p p l i e d , i s not a t the present 

time known. I n a d d i t i o n there must be some measure o f relatedness between 

the various patterns on any d i g i t , i n terms of which subset contains the 

greater frequency, as w i t h a l i m i t e d number of p o s s i b i l i t i e s a greater 

frequency of a p a t t e r n i n Powys almost always implies a r a i s e d value of 

another element i n Salop. 
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Therefore, three c o r r e l a t i o n matrices are i n t e r a c t i n g ; those 
between d i g i t s , between p a t t e r n s , and between p a r t i t i o n i n g c r i t e r i a . To 
attempt mathematically to analyse the present data set w i t h a view to de-
c o r r e l a t i n g these f a c t o r s , even i f p o s s i b l e , i s not j u s t i f i e d when the 
possible inaccuracies of p a t t e r n i d e n t i f i c a t i o n and the lack o f knowledge 
of the i n t e r a c t i o n o f environmental and h e r e d i t y components i s taken i n t o 
account. Given a series of pa t t e r n s which are known to be g e n e t i c a l l y 
independent, more so p h i s t i c a t e d analysis i n t o r e g i o n a l v a r i a b i l i t y may be 
f r u i t f u l . 

QUANTITATIVE FINGER PATTERNS 

The previous section d e a l t w i t h f i n g e r p atterns as a q u a l i t a t i v e 

t r a i t , i n v e s t i g a t i n g the types of pat t e r n s present on each d i g i t and the 

r e l a t i v e frequencies encountered between the various subsets. I t i s now 

proposed to consider the f i n g e r p a t t e r n s i n a q u a n t i t a t i v e manner by t a k i n g 

the number of times any p a r t i c u l a r p a t t e r n occurs over the ten d i g i t s . 

The range of. values found i s obviously 0 to 10, i . e . a l l d i g i t s showing no 

occurrence of a p a r t i c u l a r p a t t e r n , o r a l l d i g i t s having the same p a t t e r n . 

Both sexes w i l l be considered simultaneously, d i f f e r e n c e s being noted where 

a p p l i c a b l e . 

True Arches 

The most common s i t u a t i o n i s to have no tr u e arches a t a l l , the 

number of cases having at l e a s t one such arch being greater i n females (20.1%) 

as compared w i t h males (14.0%). The complete range of values was found, 

f i v e females and one male having ten tr u e arches. As the number o f arches 

possessed by a p u p i l increases, so the frequency w i t h which instances are 

found decreases s t e a d i l y . 
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Tented Arches 

L i t t l e d i f f e r e n c e between the sexes was observed i n the 

d i s p o s i t i o n to possess tented arches, 4.5% of males and 4.7% of females 

having a t l e a s t a s i n g l e p a t t e r n . An i n v e r s e r e l a t i o n s h i p between the 

number o f p a t t e r n s i n the frequency with which such numbers are found 

e x i s t e d , the maximum number found i n any one p u p i l being f i v e , a s i n g l e 

such case o c c u r r i n g . What i s unexplained i s the jump from i n d i v i d u a l s 

having two tented arches to those having f i v e , no p u p i l s w i t h t h r e e or 

four being found. 

Ulnar Loops 

Ulnar loops a r e the most common p a t t e r n o c c u r r i n g on any d i g i t , 

there being l i t t l e sex d i f f e r e n c e , only 1.5% of males and 1.7% of females 

not having any such loops, the average number f o r each p u p i l being 6.25 

i n males and 6.38 i n females. The mode of the d i s t r i b u t i o n i s a t 

ei g h t i n females, males having v i r t u a l l y two modes a t seven and e i g h t , 

the former c l a s s having a s i n g l e case more than the l a t t e r . The complete 

range from 0 to 10 was found. 

R a d i a l Loops 

The number of p u p i l s having no r a d i a l loops i s g r e a t e r i n females 

(64.0%) than i n males (5 6 . 7 % ) , the maximum number found being four i n both 

sexes. The i n v e r s e r e l a t i o n s h i p between number of loops and frequency i s 

again p r e s e n t . 

True Whorls 

True whorls are the second commonest p a t t e r n encountered over 

a l l f i n g e r s with 46.6% of females and 44.3% of males not having any. The 

in v e r s e r e l a t i o n s h i p between number and frequency was pres e n t , 18.0% having 

one whorl and 0.2% having ten, both sexes being s i m i l a r . 
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Double Loops 

Females again have more cases w i t h no double loops than males, 

65.6% and 61.0% r e s p e c t i v e l y , both d i s t r i b u t i o n s having the mode a t 0. 

The most common number of double loops p r e s e n t i s one, with upper l i m i t s 

of e i g h t i n females and nine i n males o c c u r r i n g . That i n s t a n c e s w i t h ten 

double loops could e x i s t seem probable, given a s u f f i c i e n t l y l a r g e sample. 

Ulnar C. P. Loops 

I n common with the l a t t e r two p a t t e r n s , females possessed 

fewer u l n a r C P . loops than males, 75.6% of the former sex having no such 

loops and 74.1% of the l a t t e r sex. The range of v a l u e s encountered i s 

the same f o r both sexes, being 0 to 4, a steady d e c l i n e i n frequency w i t h 

number of loops o c c u r r i n g . 

R a d i a l C. P. Loops 

The c o n c l u s i o n s reached are the same as for the l a t t e r loop 

except t h a t fewer i n s t a n c e s of occurrence are found, the maximum number 

being t h r e e . More than 90% of p u p i l s had no r a d i a l C P . loops, those 

t h a t d i d commonly having a s i n g l e one. 

AMALGAMATED PATTERNS 

Arches 

Combining true and tented arches decreased the number o f c a s e s 

found with no arches a t a l l , 76.6% i n females and 82.3% i n males, s t i l l 

being more frequent i n females. The mode of d i s t r i b u t i o n i s a t one, a 

d e c l i n e i n frequency with arch numbers being found. 
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Loops 

The r e s u l t of amalgamating u l n a r and r a d i a l loops was to move 

the mode of the d i s t r i b u t i o n to ten, females (17.5%) being m a r g i n a l l y 

l e s s frequent i n t h i s c l a s s than males ( 1 8 . 1 % ) . 

Whorls 

With the four double d i g i t p a t t e r n s combined i t was found t h a t 

they occurred more f r e q u e n t l y i n males than females, 27.1% of the former 

having no whorls and 31.5% of the l a t t e r being s i m i l a r . The commonest 

number of whorls to have i s ag a i n one i n both sexes, a gradual d e c l i n e to 

ten being observed. 

Data P a r t i t i o n s 

FEMALES 

The data were only b r i e f l y i n v e s t i g a t e d by both the Mann-Whitney 

U - t e s t and the parametric t - t e s t on s i n g l e parameter p a r t i t i o n s both p r i o r 

and subsequent to s e l e c t i o n . The r e s u l t s obtained were i n complete 

agreement. Using a n c e s t r y gave no s i g n i f i c a n t d i f f e r e n c e s between E n g l i s h 

and Welsh on any f i n g e r p a t t e r n s , e i t h e r i n d i v i d u a l l y o r i n an amalgamated 

s t a t e . S e l e c t i o n d i d not change these r e s u l t s . The c h i l d ' s b i r t h p l a c e 

showed s i g n i f i c a n t d i f f e r e n c e s between Powys and Salop f o r t r u e a r c h e s , 

u l n a r loops, combined arches and combined loops, both s t a t i s t i c s being i n 

agreement. The parent's b i r t h p l a c e gave no s i g n i f i c a n t d i f f e r e n c e s f o r 

any p a t t e r n , true and combined arches being marginal. I n v e s t i g a t i n g the 

mean of groups w i t h i n the t - t e s t showed t h a t t r u e a r c h e s , double loops and 

u l n a r C P . loops had t h e i r g r e a t e r v a l u e s a s s o c i a t e d with "Welshness" • The 

remaining p a t t e r n s were more i n c o n s i s t e n t i n t h e i r r e l a t i o n s h i p s . I n a 

combined s t a t e arches and whorls had g r e a t e r v a l u e s a s s o c i a t e d with "Welsh

ness" with loops r e l a t e d to " E n g l i s h n e s s " . 
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MALES 

Males gave less c o n s i s t e n t r e s u l t s than females between 

s t a t i s t i c s . On the t - t e s t , o n ly the parent's b i r t h p l a c e gave a s i g n i f i c a n t 

Powys/Salop d i f f e r e n c e f o r tented arches and combined arches. However, the 

U - s t a t i s t i c o nly maintained the l a t t e r w h i l e j u s t removing the former s i g 

n i f i c a n c e , but making t r u e arches now s i g n i f i c a n t between counties. The 

c h i l d ' s b i r t h p l a c e d i d not give any s i g n i f i c a n c e on e i t h e r s t a t i s t i c . I n 

an unselected p o p u l a t i o n , ancestry never gave a s i g n i f i c a n t p r o b a b i l i t y 

although on the U-test several were below 10%. However, the t - t e s t i n 

selected populations gave s i g n i f i c a n t d i f f e r e n c e s f o r English and Welsh 

f o r r a d i a l c.p. loops. Consideration o f the means o f pa t t e r n s showed 

t h a t both t r u e and tented arches were c o n s i s t e n t l y associated w i t h 

"Welshness" ,even i n n o n - s i g n i f i c a n t comparisons, the combined arches being 

e x a c t l y comparable. Both types o f loops and t r u e whorls had a tendency 

f o r greater means t o be present w i t h "Englishness">while both u l n a r and 

r a d i a l c.p. loops are most f r e q u e n t l y r e l a t e d to"Welshness"• Combining 

loops produced an ass o c i a t i o n w i t h "Engl ishness", while whorls gave an un-

cons i s t e n t set o f r e l a t i o n s h i p s . 

Sex Comparisons 

Comparing the two sexes gave the f o l l o w i n g conclusions:-

(1) I n an amalgamated s t a t e , arches were most f r e q u e n t l y associated 

with"Welshness",while loops had the greater mean values r e l a t e d t o " E n g l i s h -

ness". The corresponding whorl c l a s s , while having a possible a s s o c i a t i o n 

with"Welshness"in females showed a less c l e a r p i c t u r e i n males. 

(2) I n ne i t h e r sex could ancestry alone produce c o n s i s t e n t d i f f e r e n c e s 

between subsets f o r any p a t t e r n over the two s t a t i s t i c s used. 
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(3) W i t h i n the males the use of the parent's b i r t h l o c a t i o n gave 
more s i g n i f i c a n t d i f f e r e n c e s than the use of the c h i l d ' s b i r t h p l a c e , the 
reverse being t r u e i n females. 

(4) The two t e s t s applied to the data and the various p a r t i t i o n s 

f a i l e d to show any large d i f f e r e n c e s i n p a t t e r n frequencies between e i t h e r 

Powys and Salop or English and Welsh, the few named v a r i a b l e s being ex

ceptions and, on the evidence of p a t t e r n frequencies alone, there i s 

l i t t l e evidence f o r a separate gene pool associated w i t h "Englishness" 

or "Welshness". 
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MAINLINE TERMINATIONS 

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

shows c e r t a i n c o n s i s t e n c i e s between b o t h hands and sexes. I n b o t h sexes 

th e l e f t hand shows a p r e d i s p o s i t i o n t o l o w e r t e r m i n a t i o n s , i . e . t h e l i n e s 

t e n d t o t r a v e l i n a more p r o x i m a l / r a d i a l d i r e c t i o n t h a n on t h e r i g h t hand, 

t h i s b e i n g shown by a l l t h e m a i n l i n e s . C o n s i d e r a t i o n o f t h e C l i n e s shows 

t h a t i n a d d i t i o n t o t h e g e n e r a l tendency t h e r e a r e more i n s t a n c e s o f m i s s i n g 

t r i r a d i i and t e n t e d l o o p s on t h e l e f t t h a n r i g h t hands, g i v i n g t h e i m p r e s s i o n 

on t h e p r e s e n t c o d i n g system o f t h e c o n t i n u e d r e g r e s s i o n t o l o w e r t e r m i n a t i o n 

c a t e g o r i e s . 

W i t h i n any one hand t h e l i n e s , n o t u n n a t u r a l l y , have t h e i r most 

f r e q u e n t p o i n t o f t e r m i n a t i o n g r a d u a l l y moving i n a p r o x i m a l / d i s t a l d i r e c t i o n 

round t h e hyp o t h e n a r and i n t o t h e i n t e r d i g i t a l r e g i o n as we move fr o m t h e A 

t o t h e D l i n e . The A m a i n l i n e t e r m i n a t e s most f r e q u e n t l y i n t h e 3/4 r e g i o n 

o f t h e hypothenar b o r d e r , t h e B m a i n l i n e a t 5/7, C a t 7/9 and D a t 9/11 

(Table 3 3 ) . 

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

sexes, t h e l e f t hand h a v i n g a predominance o f low v a l u e s , t h e two hands 

b e i n g r o u g h l y e q u a l i n f r e q u e n c y when t h e i n d i c e s a r e a t 8/9 w i t h h i g h e r 

v a l u e s p r e d o m i n a t i n g on t h e r i g h t hand. 

Using a r a n k c o r r e l a t i o n s t a t i s t i c , t a u B, t h e bimanual c o r r e l a t i o n 

were a l l h i g h l y s i g n i f i c a n t (p < 0.001), t h e g r e a t e s t v a l u e s b e i n g f o u n d f o r 

the A m a i n l i n e (T = 0.48) and t h e AD i n d e x (T = 0.49), w h i l e t h e l o w e s t 
2 

c o r r e l a t i o n was f o r t h e C m a i n l i n e (T = 0.2 2 ) . A sex comparison by x 

r e v e a l e d t h a t o n l y t h e B and C l i n e s on t h e r i g h t hand and D on t h e l e f t 

had s t a t i s t i c a l l y d i f f e r e n t f r e q u e n c y d i s t r i b u t i o n s , t h e r e s p e c t i v e p v a l u e s 

b e i n g 0.025, 0.OO3 and 0.009. 

I n p a r t i t i o n i n g t h e da t a t h e s t a t i s t i c s a v a i l a b l e a r e l i m i t e d by 

the t y p e o f d a t a , i . e . o r d i n a l v a l u e s . When palmar p a t t e r n t y p e s were 
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c o n s i d e r e d , t h e b a s i c dichotomy a l l o w e d t h e d a t a t o be t r e a t e d i n a 
c o n t i n u o u s manner. However, t h e g r e a t e r number o f c a t e g o r i e s p r e s e n t 
f o r t h e m a i n l i n e s negates t h i s p o s s i b i l i t y . I n o r d e r t o compare t h e 
groups g e n e r a t e d by t h e v a r i o u s p a r t i t i o n s o f t h e d a t a t h e Mann-Whitney 
U - s t a t i s t i c was used t h r o u g h o u t . The m a i n l i n e s a r e n o t c o n s i d e r e d i n 
g r e a t d e t a i l due t o t h e v e r y s u b j e c t i v e n a t u r e o f t h e assessment o f t h e 
a c t u a l p o i n t o f t e r m i n a t i o n . 

MALES 

P a r t i t i o n i n g t h e m a i n l i n e d a t a f o r males by t h e normal t h r e e 

c r i t e r i a was e x t r e m e l y u n s u c c e s s f u l i n p r o d u c i n g any s i g n i f i c a n t d i f f e r e n c e s 

f o r any o f t h e comparisons made, u s i n g s i n g l e p a r a m e t e r s , on a l l t h e l i n e s . 

I f t h e i n d i c e s a r e i n c l u d e d , t h e n t h e o n l y s i g n i f i c a n t d i f f e r e n c e was when 

the p a r e n t ' s b i r t h p l a c e was used on MAINCL (p = 0.043). 

The d u a l breakdown f o r t h i s l i n e showed t h i s d i f f e r e n c e t o be 

c o n f i n e d t o t h o s e p u p i l s w i t h E n g l i s h a n c e s t r y (ES/EP, p = 0.013) a l t h o u g h 

th e comparison EP/WP was o n l y m a r g i n a l l y n o n - s i g n i f i c a n t (p = 0.058) . The 

o n l y o t h e r s i g n i f i c a n t comparison i n a l l t h e d u a l breakdowns was f o r WS/EP 

when t h e p a r e n t ' s b i r t h p l a c e was used t o l o c a t e t h e p u p i l . The f o l l o w i n g 

l i n e s and i n d i c e s showed s i g n i f i c a n c e , MAINBR ( p = 0.039), MAINDR (p = 0.035) 

and MAINADR (p = 0.019). Even though t h i s l a t t e r comparison was i m p l i c a t e d 

i n t h e t h r e e s i g n i f i c a n t v a r i a b l e s , i t i s d i f f i c u l t t o produce any c o n c l u s i o n s 

c o n c e r n i n g c o n s i s t e n t v a r i a t i o n s e x c e p t t o s p e c u l a t e on two p o s s i b l e a l t e r 

n a t i v e s . E i t h e r t h e r e i s no r e g i o n a l v a r i a b i l i t y p r e s e n t , o r t h e para m e t e r s 

used a re n o t t h e most e f f i c i e n t ones t o d e t e c t i t . The fo r m e r seems t h e 

most l i k e l y when t h e r e s u l t s o f t h e females a r e c o n s i d e r e d . I n a d d i t i o n , 

we would e x p e c t a s m a l l number o f s i g n i f i c a n t comparisons by chance f r o m 

t h e 170 made. Remembering t h a t t h e c l a s s e s a r e n o t t r u l y i n d e p e n d e n t , t h e 

p r o b a b i l i t y o f o b t a i n i n g s i x s i g n i f i c a n t r e s u l t s i s about 0.164, l e n d i n g 

s u p p o r t t o t h e f o r m e r s u g g e s t i o n . 
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FEMALES 

I n v i e w o f t h e many more s i g n i f i c a n t comparisons produced by 
females, t h e m a i n l i n e s and i n d i c e s w i l l be c o n s i d e r e d s e p a r a t e l y . 

M a i n l i n e A, R i g h t : MAINAR 

When u s i n g t h e parameters s i n g l y b o t h t h e c h i l d ' s and p a r e n t ' s 

b i r t h p l a c e s gave a s i g n i f i c a n t d i f f e r e n c e between Powys and Salop 

(p = 0.001 and p = 0.010 r e s p e c t i v e l y ) . A n c e s t r y was l e s s s u c c e s s f u l , 

b u t in a s e l e c t e d p o p u l a t i o n , based on t h e c h i l d ' s b i r t h p l a c e , t h e E n g l i s h / 

Welsh d i f f e r e n c e was m a r g i n a l (p = 0.066); a l t h o u g h s u b s t i t u t i n g t h e 

p a r e n t ' s b i r t h p l a c e as t h e s e l e c t i o n c r i t e r i o n gave a much g r e a t e r 

p r o b a b i l i t y . E x a m i n a t i o n o f t h e c e l l f r e q u e n c i e s w i t h i n each group 

showed t h a t " E n g l i s h n e s s " was r e l a t e d more t o low t e r m i n a t i o n p o s i t i o n s . 

P e r f o r m i n g t h e d u a l p a r t i t i o n s w i t h t h e c h i l d ' s b i r t h p l a c e and 

a n c e s t r y combined gave a s i g n i f i c a n t d i f f e r e n c e i n t h e comparisons WP/ES 

and WS/WP, a l t h o u g h s u b s t i t u t i n g t h e p a r e n t ' s b i r t h p l a c e i d e n t i f i e d WP/ES 

and ES/EP as h a v i n g s i g n i f i c a n t d i f f e r e n c e s . Both sexes agree i n i n d i c a t i n g 

l i t t l e d i f f e r e n c e s between t h e E n g l i s h and Welsh, b u t t h e y d i f f e r as t o 

which a n c e s t r a l group g i v e s t h e s i g n i f i c a n t Salop/Powys p r o b a b i l i t i e s . 

T h i s can be acc o u n t e d f o r by remembering t h a t i f t h e a n c e s t r a l s u b s e t s 

o c c u r a t random (as judged by t h e n o n - s i g n i f i c a n t comparisons) t h e n we 

need n o t e x p e c t two para m e t e r s t o produce c o n s i s t e n c y between them. 

A l t e r n a t i v e l y , we must remember t h a t many o t h e r v a r i a b l e s have n o t shown 

c o n s i s t e n t a s s o c i a t i o n s between u s i n g t h e c h i l d ' s and p a r e n t ' s b i r t h p l a c e s , 

and one parameter i s more t h a n j u s t a r e f i n e d v e r s i o n o f t h e o t h e r (see 

page 236) . I t i s n o t e w o r t h y however t h a t t h e extreme comparison o f 

WP/ES was s i g n i f i c a n t i n b o t h s e r i e s , as was hoped. 
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M a i n l i n e A, L e f t : MAINAL 

The p r o b a b i l i t i e s o b t a i n e d f r o m t h e i n i t i a l d i v i s i o n s w i t h 
s i n g l e p a r a m e t e r s showed t h a t a s i g n i f i c a n t d i f f e r e n c e was o n l y shown 
between Salop and Powys when th e p a r e n t ' s b i r t h p l a c e was used (p = 0.024), 
a l t h o u g h u s i n g t h e c h i l d ' s gave a m a r g i n a l v a l u e (p = 0.075). As w i t h t h e 
MAINAR, u s i n g a n c e s t r y gave no s i g n i f i c a n t d i f f e r e n c e s between E n g l i s h and 
Welsh, w h i l e a l l t h r e e parameters a s s o c i a t e d low t e r m i n a t i o n v a l u e s w i t h 
" E n g l i s h n e s s " . 

When t h e c h i l d ' s b i r t h p l a c e and a n c e s t r y were combined, t h e 

same su b s e t as MAINAR showed s t a t i s t i c a l d i f f e r e n c e s , i . e . WP/ES and WS/WP. 

With t h e p a r e n t ' s b i r t h p l a c e s u b s t i t u t e d , t h e o n l y s i g n i f i c a n t c o m parison 

was WS/WP, a l t h o u g h WS/EP was a t a low p r o b a b i l i t y (p = 0.066). These 

r e s u l t s a g a i n i n d i c a t e d a major dichotomy between Salop and Powys, a n c e s t r y 

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

M a i n l i n e B, R i g h t : MAINBR 

Ex a m i n a t i o n o f t h e B m a i n l i n e on t h e r i g h t hand shows a d i f f e r e n c e 

f r o m t h e two A m a i n l i n e s d e t a i l e d above. The s i n g l e c r i t e r i o n p r o d u c e d no 

s i g n i f i c a n t p r o b a b i l i t i e s between Salop and Powys a l t h o u g h u s i n g t h e c h i l d ' s 

b i r t h p l a c e was m a r g i n a l (p = 0.056). A n c e s t r y o n l y gave s i g n i f i c a n c e when 

a s e l e c t e d p o p u l a t i o n was used (p = 0.008). 

The d u a l breakdown o f p a r e n t ' s b i r t h p l a c e w i t h a n c e s t r y gave no 

s i g n i f i c a n t comparisons, t h i s r e f l e c t i n g t h e r e s u l t s from s i n g l e p a r a m e t e r 

d i v i s i o n s . Combining t h e l a t t e r p arameter w i t h t h e c h i l d ' s b i r t h p l a c e d i d 

produce d i f f e r e n c e s , WP/ES (p = 0.007) b e i n g s i g n i f i c a n t , w h i l e EP/WP was 

m a r g i n a l (p = 0.057) . The comparison t o be h i g h l i g h t e d i s a g a i n t h e 

extreme s u b s e t s a l t h o u g h t h e Salop/Powys d i v i s i o n i s n o t as c l e a r as t h a t 

f o r t h e A l i n e . There was a g a i n a g e n e r a l tendency f o r t h e l o w e r t e r m i n 

a t i o n number t o be a s s o c i a t e d w i t h " E n g l i s h n e s s " . 
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M a i n l i n e B, L e f t : MAINBL 

L i k e t h e r i g h t hand, MAINBL gave a s i g n i f i c a n t d i f f e r e n c e between 
Powys and Salop o n l y when t h e c h i l d ' s b i r t h p l a c e was used (p = 0.0 3 5 ) , 
a n c e s t r y and p a r e n t ' s b i r t h p l a c e g i v i n g much g r e a t e r p r o b a b i l i t i e s . The 
d i s t r i b u t i o n o f t e r m i n a t i o n c l a s s e s w i t h i n t h e t h r e e p a r a m e t e r s a g a i n 
i n d i c a t e s t h a t " E n g l i s h n e s s " i s r e l a t e d t o l o w e r number e n d i n g s . 

I n a manner comparable t o MAINBR, u s i n g t h e p a r e n t ' s b i r t h p l a c e 

i n a d u a l p a r t i t i o n gave no s i g n i f i c a n t d i f f e r e n c e s f o r any o f t h e s u b s e t s 

compared. W i t h t h e c h i l d ' s b i r t h p l a c e i n v o l v e d , t h e o n l y s i g n i f i c a n t 

p r o b a b i l i t y was f o r WS/WP (p = 0.033), t h u s a g r e e i n g w i t h MAINAR/L. 

However, th e l i m i t i n g s u b s e t s o f WP/ES d i d n o t have any such d i f f e r e n c e s 

between them, making c o n c l u s i o n s more s p e c u l a t i v e . I t would seem t h a t t h e 

Salop/Powys d i f f e r e n c e i s p r e s e n t , b u t n o t p a r t i c u l a r l y marked o r c o n s i s t e n t 

o v e r d i v i s i o n s . 

M a i n l i n e C, R i g h t : MAINCR 

The C m a i n l i n e on t h e r i g h t hand i s n o t e w o r t h y because o f t h e 

o c c u r r e n c e o f a l a r g e nuriber o f s i g n i f i c a n t c omparisons. The p a r t i t i o n s 

u s i n g t h e t h r e e p a r a m e t e r s i n d i v i d u a l l y a l l had p r o b a b i l i t i e s below 5%. 

These were: c h i l d ' s b i r t h p l a c e (p = 0.001), p a r e n t ' s b i r t h p l a c e (p = 0.043) 

and a n c e s t r y (p = 0.001). I n s e l e c t e d p o p u l a t i o n s t h e E n g l i s h / W e l s h 

comparisons were a l s o s t i l l s i g n i f i c a n t . 

I n v i e w o f t h e above r e s u l t s i t was a l i t t l e s u r p r i s i n g t h a t t h e 

d u a l p a r t i t i o n s u s i n g t h e p a r e n t ' s b i r t h p l a c e w i t h a n c e s t r y o n l y gave a 

s t a t i s t i c a l d i f f e r e n c e t o t h e comparison o f WP/ES (p = 0.026) a l t h o u g h ES/EW 

was m a r g i n a l (p = 0.064). S u b s t i t u t i n g t h e c h i l d ' s b i r t h p l a c e was more 

s u c c e s s f u l , t h e f o l l o w i n g b e i n g o b t a i n e d : WP/ES (p < 0.001), ES/WS (p = 0.040) 

and EP/WP (p = 0.047). These r e s u l t s s u g g e s t t h a t t h e m a j o r parameter 
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i n c l u d e d i n t h e d i v i s i o n s i s a n c e s t r y , b i r t h l o c a t i o n c o n t r i b u t i n g t o a 
s i g n i f i c a n t , b u t s m a l l e r e x t e n t . I t i s n o t a b l e t h a t f o r t h e f i r s t d u a l 
p a r t i t i o n i t i s t h e extreme comparison w h i c h g i v e s t h e s i g n i f i c a n t r e s u l t . 

E x a m i n a t i o n o f t h e i n d i v i d u a l t e r m i n a t i o n c l a s s e s showed t h a t t h e 

more p r o x i m a l v a l u e s a r e c o n s i s t e n t l y r e l a t e d t o " E n g l i s h n e s s " , w h i l e t h e 

most d i s t a l c l a s s e s ( 7 , 9) are most p r e v a l e n t w i t h "Welshness". 

M a i n l i n e C, L e f t : MAINCL 

U n l i k e t h e r i g h t hand, t h e C m a i n l i n e on t h e l e f t shows no 

s i g n i f i c a n t d i f f e r e n c e s between any o f t h e s u b s e t s compared, whether 

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

a v a i l a b l e . I n a d d i t i o n , t h e r e was no c o n s i s t e n t a s s o c i a t i o n o f t e r m 

i n a t i o n p o i n t s w i t h e i t h e r " E n g l i s h n e s s " o r "Welshness". 

M a i n l i n e D, R i g h t : MAINDR 

C o n s i d e r a t i o n o f t h e f i n a l m a i n l i n e MAINDR r e v e a l e d t h a t two 

o f t h e i n i t i a l d i v i s i o n s gave a s i g n i f i c a n t d i f f e r e n c e between s u b s e t s , 

t h e comparisons b e i n g f o r t h e c h i l d ' s b i r t h p l a c e (p = 0.012) and a n c e s t r y 

i n a p o p u l a t i o n s e l e c t e d by t h e l a t t e r p a r ameter (p = 0.015). 

The d u a l p a r t i t i o n s u s i n g t h e p a r e n t ' s b i r t h p l a c e and a n c e s t r y 

gave no s i g n i f i c a n t d i f f e r e n c e s between any o f t h e subsets compared, and 

r e f l e c t s t h e r e s u l t shown above f o r t h e p a r a m e t e r s . When t h e c h i l d ' s 

b i r t h p l a c e was combined w i t h a n c e s t r y , t h e n a t l e a s t one comparison was 

s i g n i f i c a n t , WP/ES (p = 0.007) w i t h s e v e r a l l o w p r o b a b i l i t i e s , t h e s e b e i n g 

f o r EP/WP (p = 0.070) and WS/WP ( 0 . 1 0 1 ) . These i n d i c a t e t h a t t h e s u b s e t 

WP i s t h e most extreme group a l t h o u g h s t a t i s t i c a l d i f f e r e n c e from ES o n l y 

was a c h i e v e d . 

There i s a g a i n a tendency f o r t h e most p r o x i m a l t e r m i n a t i o n s t o be 

a s s o c i a t e d w i t h " E n g l i s h n e s s " . Because a l l t h e t e r m i n a t i o n s f o r t h i s l i n e a r e 

i n t e r d i g i t a l , t h e p r o x i m a l n o t a t i o n r e f e r s t o l o w e r v a l u e s and n o t t h e s t r i c t 

r e l a t i o n s h i p t o t h e palm p r e v i o u s l y used. 
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M a i n l i n e D, L e f t : MAINDL 

The f i n a l m a i n l i n e on t h e l e f t hand r e v e a l e d t h a t none o f t h e 
i n i t i a l p a r t i t i o n s o f t h e d a t a produced any s i g n i f i c a n t s u b s e t d i f f e r e n c e s 
on any par a m e t e r . I n t h e d u a l p a r t i t i o n s t h i s was a l s o t r u e e x c e p t t h a t 
EP/WP w i t h t h e c h i l d ' s b i r t h p l a c e was m a r g i n a l (p = 0.051). 

I f t h e t e r m i n a t i o n p o i n t s a r e examined t h e n t h e r e i s a tendency 

f o r t h e e x i t s 7/9 t o pr e d o m i n a t e i n Salop f o r b o t h p a r a m e t e r s , w h i l e t h e 

E n g l i s h o n l y show t h e excess f o r r e g i o n 7. T h i s a s s o c i a t i o n i s weak and 

d i f f e r e n t i a t i o n i s n o t a p p a r e n t f o r t h e parameters used. 

M a i n l i n e I n d e x , R i g h t : MAINADR 

For t h e m a i n l i n e i n d e x i n t h e r i g h t hand t h e s i n g l e parameters 

a l l gave s i g n i f i c a n t comparisons between s u b s e t s , t h e s e b e i n g f o r t h e c h i l d ' 

b i r t h p l a c e (p < 0.001), p a r e n t ' s b i r t h p l a c e (p = 0.013) and a n c e s t r y i n a 

p o p u l a t i o n s e l e c t e d by t h e f o r m e r parameter (p = 0.010). 

The d u a l d i v i s i o n s w i t h t h e c h i l d ' s b i r t h l o c a t i o n and a n c e s t r y 

gave s i g n i f i c a n t d i f f e r e n c e s between WP/ES (p = 0.001), WS/WP (p = 0.013) 

and a m a r g i n a l v a l u e o f EP/EW (p = 0.082). The use o f t h e p a r e n t ' s b i r t h 

p l a c e gave t h e f o l l o w i n g r e s u l t s : WP/ES (p = 0.049), ES/EP (p = 0.029) and 

WS/EP ( p = 0.044). Both s e r i e s i n d i c a t e d t h a t t h e p r i m e d i f f e r e n c e i s 

between Salop and Powys b u t , w i t h a n c e s t r y c o n t r i b u t i n g t o t u n i n g t h i s 

c omparison, a l t h o u g h a degree o f random i n f l u e n c e by t h e a n c e s t r a l v a r i a b l e 

c a n n o t be r u l e d o u t . 

L i k e t h e i n d i v i d u a l m a i n l i n e s , t h e low e r i n d e x v a l u e s a r e m a i n l y 

a s s o c i a t e d w i t h " E n g l i s h n e s s " , b u t t h e d i s t i n c t i o n i s n o t c l e a r when t a k e n 

o v e r a l l p a r a m e t e r s . 
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M a i n l i n e I n d e x , L e f t : MAINADL 

L i k e t h e r i g h t hand i n d e x , t h e l e f t hand e x h i b i t s a s i g n i f i c a n t 
d i f f e r e n c e between s u b s e t s when p a r t i t i o n e d by t h e c h i l d ' s b i r t h p l a c e 
(p = 0.036),, t h e p a r e n t ' s b i r t h p l a c e (p = 0.027) and a n c e s t r y i n a 
p o p u l a t i o n s e l e c t e d by t h e f o r m e r parameter (p = 0.040) . 

Wi t h t h e c h i l d ' s b i r t h p l a c e , i n a d u a l p a r t i t i o n , t h e f o l l o w i n g 

comparisons were found t o be s i g n i f i c a n t : WP/ES (p = 0.041), EP/EW (p = 0.046) 

WS/WP (p = 0.046). U n l i k e t h e r i g h t hand, t h e p a r e n t ' s b i r t h p l a c e and 

a n c e s t r y o n l y gave t h e subsets WS/EP (p = 0.038) a s i g n i f i c a n t v a l u e 

a l t h o u g h WP/WS (p = 0.098) was low. These breakdowns, p a r t i c u l a r l y t h e 

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

degree o f d i f f e r e n t i a t i o n t h a n a n c e s t r y , a l t h o u g h t h i s l a t t e r c r i t e r i o n i s 

showing some e f f e c t , i f i n a l e s s c o n s i s t e n t manner. 

R e l a t i n g t h e i n d e x v a l u e s t o t h e parameters shows, i n g e n e r a l , 

t h a t t h e l o w e r c e l l c l a s s e s have a d i s p o s i t i o n t o be most f r e q u e n t l y 

a s s o c i a t e d w i t h " E n g l i s h n e s s " . 

Review 

Most o f t h e v a r i a b i l i t y i n t h e p r e s e n t sample was c o n f i n e d t o 

fema l e s , males i n g e n e r a l e x h i b i t i n g homogeneity o v e r a l l t h e d i v i s i o n s f o r 

t h e c r i t e r i a a v a i l a b l e . The d a t a f o r females were much more p r o m i s i n g as 

reg a r d s t h e presence o f d i f f e r e n t i a t i o n between s u b s e t s . I n c l u d i n g t h e 

i n d i c e s i n t h e f o l l o w i n g d i s c u s s i o n i t was a p p a r e n t t h a t t h e c h i l d ' s b i r t h 

p l a c e gave a g r e a t e r degree o f c o n s i s t e n t d i f f e r e n t i a t i o n i n t o Salop and 

Powys t h a n t h e p a r e n t s ' b i r t h l o c a t i o n s , o r ind e e d a n c e s t r y d i d . The d u a l 

p a r t i t i o n s were a l s o most e f f e c t i v e when t h e c h i l d ' s b i r t h p l a c e and a n c e s t r y 

were combined, t h e extreme comparison WP/ES however b e i n g s i g n i f i c a n t i n 

b o t h s e r i e s , t h i s b e i n g as I would have wanted. When t h e r e m a i n i n g com

p a r i s o n s a r e made, t h e c o n c l u s i o n s seem t o be t h a t t h e g r e a t e s t d i c h o t o m y 
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i s between c o u n t i e s w i t h a n c e s t r y c o n t r i b u t i n g t o a much s m a l l e r e x t e n t 

i n enhancing d i f f e r e n t i a t i o n between s u b s e t s . 

The r i g h t hand seems t o produce more i n s t a n c e s o f s i g n i f i c a n t 

d i f f e r e n c e s t h a n t h e l e f t , a l t h o u g h t h e g e n e r a l tendency f o r t h e most 

p r o x i m a l t e r m i n a t i o n p o i n t s t o be a s s o c i a t e d w i t h " E n g l i s h n e s s " i s f o u n d 

i n b o t h hands. Perhaps, s i g n i f i c a n t l y i n males, no such a s s o c i a t i o n i s 

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

between g r o u p s . 

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

m a i n l i n e s t h e Mann-Whitney t e s t was used. T h i s n o n - p a r a m e t r i c s t a t i s t i c 

w i l l o n l y i n d i c a t e a d i f f e r e n c e between two groups i f t h e r e i s a c o n s i s t e n t 

d i r e c t i o n a l a s s o c i a t i o n o f h i g h ( o r low) r a n k scores i n one o r o t h e r o f t h e 

two s u b s e t s . However, a n o t h e r source o f v a r i a t i o n can be p r e s e n t , w h i c h 

w i l l show t h a t t h e groups have s t a t i s t i c a l l y d i f f e r e n t d i s t r i b u t i o n s o v e r 

t h e i n d i v i d u a l c l a s s e l e m e n t s , b u t w h i c h produce a n o n - s i g n i f i c a n t d i f f e r e n c e 

between t h e i r r a n k means on a U - s t a t i s t i c . An example i s g i v e n below:-

M a i n l i n e B L e f t : Females 

T e r m i n a t i o n P o i n t 

Parameter 4 5 7 

E n g l i s h 5(5.2) 51 (53 .1) 40(41.7) 

Welsh 3(0.8) 221(60 .4) 141(38.8) 

p e r c e n t a g e s are g i v e n i n b r a c k e t s . I t i s a p p a r e n t 

f o r t h e E n g l i s h t h e g r e a t e r numbers o c c u r i n c l a s s e s 4 and 7, w h i l e c l a s s 5 
2 

i s i n excess i n t h e Welsh. The c h i i s h i g h l y s i g n i f i c a n t (p = 0.007), 

w h i l e t h e Mann-Whitney U - t e s t i s n o n - s i g n i f i c a n t (p = 0.978). These two 

r e s u l t s a r e d r a m a t i c a l l y o p p o s i t e b u t a r e e x p l a i n e d by t h e d i s t r i b u t i o n o f 

t h e c l a s s f r e q u e n c i e s . When t h e t a b l e s are 2 x 2 t h e n t h e r e i s u s u a l l y 
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2 no c o n f l i c t between U and t n e p r o b a b i l i t i e s b e i n g a l m o s t i d e n t i c a l . 

I t i s n o t always found i n a 2 x N t a b l e t h a t t h e two s t a t i s t i c s a gree, 

f o r when ( i n a 2 x 3) two a d j a c e n t c l a s s e s have t h e i r excess i n t h e same 

group, t h e r e i s u s u a l l y a c o n s i s t e n t tendency towards one end o f t h e r a n k 

d i s t r i b u t i o n f o r t h a t c l a s s . S i m i l a r l y , f o r h i g h e r o r d e r t a b l e s (2 x N) 

i t i s n o t necessary f o r a l l c l a s s e s t o have t h e i r excess i n a d j a c e n t 

g r o u p s , a l t h o u g h t o produce a s i g n i f i c a n t U t h e m a j o r i t y must be. To 

c o n c l u d e , t h e r e f o r e , i t has been shown t h a t a n o n - s i g n i f i c a n t r e s u l t on 

a Mann-Whitney U - t e s t does n o t p r e c l u d e a d i f f e r e n c e between two g r o u p s ; 

j u s t a c o n s i s t e n t a s s o c i a t i o n o f t h e groups w i t h o p p o s i t e ends o f t h e 

rank d i s t r i b u t i o n s . 
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ONE-WAY ANALYSIS OF VARIANCE 

Ge o g r a p h i c a l P a r t i t i o n i n g 

I n t h e p r e v i o u s u n i v a r i a t e s t a t i s t i c s d i v i s i o n o f t h e d a t a 

i n terms o f t h e b i r t h l o c a t i o n o f t h e c h i l d o r common p a r e n t s was made, 

an i n i t i a l l i n e between Powys and Salop b e i n g t a k e n as t h e e x i s t i n g 

boundary (1977) . T h i s i n i t i a l approach has shown t h a t f o r some 

d e r m a t o g l y p h i c c h a r a c t e r s d i f f e r e n c e s between Powys and Salop c o u l d be 

d e t e c t e d . T h i s s i m p l e dichotomy can however be extended t o t h e i n v e s t 

i g a t i o n o f r e g i o n a l d i f f e r e n t i a t i o n , beyond t h a t o f comparing two c o u n t i e s , 

and t o see i f v a r i a t i o n w i t h i n c o u n t i e s can be f o u n d . The consequence o f 

t h i s i s t h e n e c e s s i t y t o d i v i d e t h e sampled r e g i o n up i n t o a number o f 

s m a l l e r u n i t s such t h a t each may be c o n s i d e r e d t o r e p r e s e n t a m u l t i f a c t o r i a l , 

u n i f o r m a r e a . The t h e o r y a v a i l a b l e t o geographers t o a t t e m p t such a 

d i v i s i o n i s l a r g e and i s summarised by Dennis (1977b) and w i l l n o t be 

r e p e a t e d h e r e . There i s , b r i e f l y , a c o n f l i c t when p e r f o r m i n g such a t a s k 

between p r o d u c i n g s u b u n i t s w h i c h a r e s m a l l enough t o be c o n s i d e r e d homo

geneous i n terms o f s o c i a l and demographic parameters w h i l e h a v i n g s u f f 

i c i e n t p o p u l a t i o n numbers t o make an a n t h r o p o m e t r i c s t u d y s t a t i s t i c a l l y 

f e a s i b l e . I t i s , o f c o u r s e , p o s s i b l e t h a t no such s u b u n i t s e x i s t and 

t h a t a l l v a r i a t i o n w i t h i n t h e r e g i o n (demographic and d e r m a t o g l y p h i c ) i s 

c l i n a l . T h i s u n f o r t u n a t e l y makes a n a l y s i s o f d e r m a t o g l y p h i c d a t a v e r y 

d i f f i c u l t w i t h o u t r e c o u r s e t o s o p h i s t i c a t e d t r e n d s u r f a c e a n a l y s i s , 

a l t h o u g h even w i t h t h i s t e c h n i q u e some s u b u n i t s have t o be d e f i n e d . 

I n p r o d u c i n g such t h e o r e t i c a l l y , supposed homogeneous areas 

we impose t o a l a r g e e x t e n t t h e n a t u r e o f t h e p a t t e r n o f d e r m a t o g l y p h i c 

v a r i a b i l i t y w h i c h can be d i s c o v e r e d . However, i t i s hoped t h a t t h e 

r e g i o n a l i s a t i o n produced by such a n a l y s i s subsequent t o p r o d u c t i o n o f 

s u b u n i t s w i t h amalgamations would n o t be t h e end o f t h e a n a l y s i s , b u t a 
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b e g i n n i n g , a framework from w h i c h a r e f i n e m e n t o f areas c o u l d t a k e p l a c e 
t o improve w i t h i n - g r o u p homogeneity. 

The p r o d u c t i o n o f t h e i n i t i a l u n i t s i n terms o f s o c i a l 

p a r a m e t e r s , i . e . bus r o u t e s , work movement, p o s i t i o n o f cinemas, d o c t o r s 

e t c . , m a r r i a g e movement, m i g r a t i o n e t c . w o u ld i n i t s e l f p r o v i d e m a t e r i a l 

f o r a d o c t o r a l t h e s i s , b u t w i t h o u t such i n f o r m a t i o n a n e c e s s a r i l y l e s s 

s o p h i s t i c a t e d a t t e m p t t o produce homogeneous u n i t s must be made. 

I n some s t u d i e s t h e geography o f t h e r e g i o n p r o v i d e s n a t u r a l 

r e g i o n a l i s a t i o n i n terras o f v a l l e y s w i t h w e l l - d e f i n e d watersheds between, 

such examples b e i n g t h e Y o r k s h i r e d a l e s ( D e n n i s , 1977b) o r s o u t h Wales 

(S m i t h , J . p e r s . comm.). Even w i t h i n t h e s e n a t u r a l d i v i s i o n s , however, 

some s u b d i v i s i o n must t a k o p l a c e , i t b e i n g i n c o r r e c t t o assume homogeneity 

a p r i o r i . I n some cases f u r t h e r d i v i s i o n s a r e made on t h e b a s i s o f 

h i s t o r i c a l e v i d e n c e o r by u s i n g p o s t a l d i s t r i c t s , p a r i s h e s o r s c h o o l 

catchment a r e a s . The most p r o m i s i n g o f t h e s e i s u s u a l l y t h e h i s t o r i c a l 

approach, b u t f a i l i n g t h i s s c h o o l catchments p r o v i d e many o f t h e t h e o r e t i c a l 

r e q u i r e m e n t s s e t o u t by geographers (Dennis 1977b) P o s t a l d i s t r i c t s may 

i n many cases c o i n c i d e w i t h n a t u r a l b a r r i e r s o r s c h o o l catchments, b u t 

have t h e u n d e s i r a b l e p r o p e r t i e s o f f r e q u e n t r e d e f i n i t i o n . Using p a r i s h e s 

would be i d e a l e x c e p t t h a t i n t h e m a j o r i t y o f cases t h e sample p o p u l a t i o n 

c o n t a i n e d w i t h i n each i s t o o s m a l l t o o f f e r any sound s t a t i s t i c a l b a s i s 

on which t o p r o c e e d . T h i s l a t t e r p r o b l e m r e a l l y d e f i n e s t h e t a s k , o f 

g i v i n g s u b u n i t s w i t h s u f f i c i e n t sample numbers t o make comparisons p o s s i b l e . 

W i t h i n Powys t h e r e e x i s t e d t h e a n c i e n t a d m i n i s t r a t i v e u n i t s 

termed ' C a n t r e f i ' . These r e g i o n s (10 i n a l l ) had t h e i r b a s i s i n t h e 

geography o f t h e a r e a , and i n terms o f s e t t l e m e n t p a t t e r n s , b o t h o b v i o u s l y 

i n t e r - r e l a t e d . Using these a l r e a d y d e f i n e d areas would have been i d e a l 

e x c e p t t h a t i n a number o f them t h e sample s i z e was t o o low and amalgamation 

was n ecessary. I f t h e secondary s c h o o l catchment are a s a r e p l o t t e d o v e r 
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t h e c a n t r e f i t h e n i t i s i m m e d i a t e l y a p p a r e n t t h a t t h e b o u n d a r i e s o f one 
c o i n c i d e w i t h t h o s e o f t h e o t h e r t o a l a r g e e x t e n t . There a r e cases 
where a s c h o o l catchment embraces more t h a n one c a n t r e f , as f o r L l a n i d l o e s 
and Newtown, b u t t h e s e a r e r a r e . I n t h e knowledge t h a t c a n t r e f i have 
t h e i r o r i g i n o r h i s t o r y , and t h a t t h e i r b o r d e r s c o i n c i d e w i t h t h e p r e s e n t -
day secondary s c h o o l catchment a r e a s , t h e s u b u n i t s used as t h e t h e o r e t i c a l l y 
homogeneous r e g i o n s f r o m w h i c h f u r t h e r amalgamation t o o k p l a c e were t h e 
catchment a r e a s . T h i s meant t h a t t h e r e were s i x areas n a t u r a l l y demarcated 
i n Powys c o r r e s p o n d i n g t o t h e catchments o f t h e secondary s c h o o l s a t 
L l a n f y l l i n , W elshpool, Newtown, L l a n f a i r C a e r e i n i o n , L l a n i d l o e s and 
M a c h y n l l e t h . Each corr e s p o n d e d t o t h e c a n t r e f i n which i t was p l a c e d 
o r was an amalgamation o f two c a n t r e f i w i t h o u t d i v i d i n g any between two 
catchments. T h i s d e c i s i o n was v i o l a t e d f o r one a r e a , namely Newtown, 
f o r h ere t h e catchment i n c l u d e d t h e p r i m a r y s c h o o l a t Carno. Consequently 
t h e p a r i s h e s o f Carno and Llanwynog were i n c l u d e d i n w i t h Newtown and n o t 

L l a n i d l o e s as t h e i r c a n t r e f i s u g g e s t . S i m i l a r r e a s o n i n g p l a c e d B e r r i e w 
w i t h W e lshpool, w h i l e L l a n d y s i l was a l s o moved i n t o Welshpool because o f 
i t s p r o x i m i t y t o Mon tgomery and b e i n g e a s t o f t h e R i v e r Severn. F i n a l l y , 
t h e p a r i s h e s o f L l a n l l u g a n , Llanwyddelan and M a i n a f o n were combined w i t h 
L l a n f a i r C a e r e i n i o n due t o t h e a p p a r e n t easy access t o t h e l a t t e r secondary 
s c h o o l s r a t h e r t h a n t h e l o n g e r j o u r n e y o v e r t h e h i l l t o Newtown. 

A l t h o u g h these changes can be c r i t i c i s e d , t h e number o f p u p i l s 

i n v o l v e d i s s m a l l (Tables 2 & 3 ) and w h i l e i t i s hoped t h a t t h e s e r e - d e f i n e d 

areas w i l l p r o v e homogeneous, i t i s u n l i k e l y t h a t , g i v e n t h e p r e s e n t sample 

s i z e , u s i n g t h e s t r i c t b o u n d a r i e s o f t h e c a n t r e f i would have changed t h e 

e v e n t u a l r e g i o n a l i s a t i o n p a t t e r n produced, e s p e c i a l l y when i t i s d i s c o v e r e d 

t h a t Newtown and L l a n i d l o e s a r e combined as a s i n g l e u n i t on a m u l t i v a r i a t e 

d e r m a t o g l y p h i c a n a l y s i s . 

W h i l e t h e r e was h i s t o r i c a l r e a s o n i n g t o use the secondary s c h o o l 

catchment areas i n Powys i n terms o f c a n t r e f i , no such evid e n c e was 
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a v a i l a b l e f o r Salop o r t h e (then) n o r t h R a d n o r s h i r e r e g i o n . The d e c i s i o n 
t o c o n t i n u e t o use s c h o o l catchments i n v o l v e d a c o n s i s t e n t approach a l t h o u g h 
i t was hoped t h a t f a c t o r s w h i c h made t h e use o f these so a t t r a c t i v e i n 
Powys would a p p l y t o t h e o t h e r a r e a s . I n n o r t h R a d n o r s h i r e t h e p o p u l a t i o n s 
were s m a l l t o b e g i n w i t h and c o n s e q u e n t l y the sample s i z e s were i n s u f f i c i e n t 
t o produce d e t a i l e d s u b d i v i s i o n s o f t h e mount a i n r e g i o n . Only Rhayader 
was v i s i t e d i n t h e w e s t e r n s i d e o f t h e r e g i o n , w h i l e t h e e a s t e r n area had 
no secondary s c h o o l s w i t h i n i t , t h e c h i l d r e n f e e d i n g i n t o K n i g h t o n . The 
d i v i s i o n o f t h i s s o u t h e r n a r e a i s t h e r e f o r e r a t h e r a r b i t r a r i l y based. The 
s o u t h e r n l i m i t was extended t o i n c l u d e t h e unsarapled r e g i o n o f L l a n d r i n d o d 
W e l l s w i t h a rough l i n e drawn a c r o s s t h e c o u n t y t o t h e s o u t h o f K n i g h t o n . 
A d i v i s i o n i n t o a p p r o x i m a t e l y e q u a l h a l v e s was made, c o n s i d e r i n g t h e b i r t h 
p l a c e s o f p u p i l s i n t h e s c h o o l s a t Rhayader and K n i g h t o n . The two areas 
produced a re thus o n l y r o u g h l y d e l i n e a t e d i n terms o f s c h o o l catchments 
b u t a r e m a i n l y i n c l u d e d i n o r d e r t o g i v e a comparison w i t h t h e more 
n o r t h e r l y r e g i o n s o f Powys. 

W i t h i n Salop c o m p l i c a t i o n s arose s i n c e a l l t h e secondary s c h o o l s 

were n o t sampled, due t o a s h o r t a g e o f t i m e , t h e most n o t a b l e o m i s s i o n s 

b e i n g those i n Shrewsbury and i n C l u n . 

The s c h o o l s sampled were used as a b a s i s o f a catchment b u t , 

where, as f o r Bishop's C a s t l e , t h e r e g i o n a d j a c e n t t o i t (Clun) was c o v e r e d 

by an unsampled s c h o o l , i t s catchment was extended t o i n c l u d e t h i s area as 

w e l l . The n o r t h e r n edge o f t h e Bishops C a s t l e catchment a b u t s t h a t o f 

Pontesbury and t o t h e e a s t t h a t o f Church S t r e t t o n . S i m i l a r l y , P o ntesbury 

i s w e l l d e f i n e d a t i t s n o r t h e r n edge by t h e catchment o f Oswestry and t h e 

combined areas o f E l l e s m e r e and Baschurch. As r e g a r d s t h e area marked o u t 

around Shrewsbury, t h i s i s a l m o s t a r b i t r a r y and most s u s c e p t i b l e t o c r i t i c i s m . 

As t h e p r i m a r y s c h o o l s were n o t sampled, t h e sample s i z e f o r t h i s area i s 

s m a l l and i t may t h u s have been b e t t e r n o t t o have c r e a t e d t h e r e g i o n . 

When t h e m u l t i v a r i a t e r e s u l t s a r e c o n s i d e r e d i t i s seen t h a t P o ntesbury 
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and Shrewsbury combined, so the d i v i s i o n between the two i s not as 
important as i t i n i t i a l l y seems. The southern l i m i t o f Baschurch i s 
r e l a t e d to i t s catchment as are the northern p a r i s h e s of Church S t r e t t o n . 
So even i n the r a t h e r u n s a t i s f a c t o r y sample from Salop the regions produced 
corresponded to the m a j o r i t y of the school catchments. I t i s worthy o f 
note t h a t the g r e a t e s t omission o f a secondary s c h o o l , t h a t i n Clun, produced 
an a r e a which a f t e r m u l t i v a r i a t e a n a l y s i s i s p o s t u l a t e d to e x h i b i t h e t e r o 
g e n e i t y and i s subsequently halved on the evidence of topography and the 
marriage movement mat r i x . F i n a l l y , the Salop p a r i s h e s o f C h i r b u r y , 
Worthen, Brompton and Rhiston a r e i n c l u d e d with Welshpool, mainly because 
they l i e between Churchstake and Welshpool, and v e r b a l evidence suggests 
t h a t the population i n these p a r i s h e s look more towards Welshpool as a c e n t r e 
than to the surrounding towns o f Bishop's C a s t l e , Shrewsbury o r Newtown. 
The f i n a l amalgamation of p a r i s h e s and t h e i r a s s o c i a t e d group names are 
given i n Table 3 -

I n t o t a l , 15 r e gions were defined, two parameters being used to 

p l a c e a p u p i l i n any one. The f i r s t depended on the a r e a i n which the 

p u p i l was born, e x a c t l y comparable to the parameter a l r e a d y used. A d d i t i o n 

a l l y , the common p a r e n t a l b i r t h p l a c e was used, both p a r e n t s needing to be 

born i n the same a r e a i n order to p l a c e the c h i l d i n i t as w e l l , again 

s i m i l a r to the parameter a l r e a d y used. Because of the s m a l l numbers 

r e s u l t i n g from such a c r i t e r i o n the a r e a s had to be amalgamated i n t o l a r g e r 

u n i t s , 10 then remaining. Using the codes given i n Table 3 the f o l l o w 

ing amalgamations gave the 10 regions : regions 1 - 6 remained the same 

: regions 7 and 8 combined 
: r e g i o n 9 combined w i t h r e g i o n 1 
: r e g i o n 10 remained the same 
: regions 11, 12 and 13 combined 
: regions 14 and 15 combined. 
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One-way A n a l y s i s o f V a r i a n c e 

Ridge Counts 

A n a l y s i s o f t h e d a t a by t h e p a r a m e t r i c one-way a n a l y s i s o f 

v a r i a n c e and t h e n o n - p a r a m e t r i c K r u s k a l - W a l l a c e t e s t were b o t h i n 

agreement i n showing t h a t s i g n i f i c a n t d i f f e r e n c e s between t h e 15 r e g i o n s , 

d e f i n e d as e i t h e r t h e c h i l d ' s o r common p a r e n t s ' b i r t h p l a c e , were 

c o m p a r a t i v e l y r a r e when e i t h e r t h e f i n g e r o r palmar r i d g e c o u n t s were 

c o n s i d e r e d f o r e i t h e r sex. The f o l l o w i n g v a r i a b l e s gave such s i g n i f i c a n c e . 

Tab le T8 

Males 

LT2(PPA) 

FL2(PFA) 

Females 

Raw 

0.007 

NS 

P a r a m e t r i c 

Transformed 

0.006 

0.032 

RT2(CBPA) 0.023 

FR2(CBPA) 0.027 

0.034 

0.017 

Non-Parametric 

0.018 

0.036 

0.039 

0.017 

B a r t l e t t ' s t e s t was used t o t e s t f o r h e t e r o g e n e i t y o f v a r i a n c e s , 

a l l t h e above b e i n g homogeneous b o t h p r i o r and subsequent t o t r a n s f o r m a t i o n . 

I t i s a p p a r e n t t h a t none o f t h e f i n g e r r i d g e c o u n t t o t a l o r t h e palmar 

r i d g e c o u n t s appear i n any form i n t h e l i s t . 

L i s t i n g a l l o t h e r a v a i l a b l e v a r i a b l e s where s i g n i f i c a n t v a r i a t i o n 

was shown gave t h e f o l l o w i n g : 



210 

Table T9 
Parametric 

Males 

RLATD(CBPA) 

LLATD(CBPA) 

CHL(CBPA) 

PAR (CBPA) 

TBR(CPBPA) 

Females 

Raw 

RD2(CBPA) 

RD5(CBPA) 

RD5(PFA) 

RLATD (CBPA) 

LLATD(CBPA) 

P3TR(PFA) 

MAINAL(PFA) 

MAINBR(CBPA) 

MAINBL(CBPA) 

MAINCR(PFA) 

MAINDR(CBPA) 

MAINADR(CBPA) 

MAINADL(PFA) 

<0.001 

0.015 

0.002 

0.036 

0.004 

0.015 

NS 

NS 

0.032 

NS 

0.026 

Transformed 

0.016 

<0.001 

<0.001 

<0.001 

0.017 

Non-Parametric 

<0.001 

0.047 

O.OOl 

0.042 

0.021 

0.902 

0.427 

O.OOO 

0.028 

0.011 

0.006 

0.043 

0.048 

0.050 

0.008 

0.062 

Examination of the t a b l e s shows t h a t females produced more 

s i g n i f i c a n t v a r i a b l e s than males mainly due to the c o l l e c t i o n of m a i n l i n e s 

ev i d e n t f o r the former sex. A d d i t i o n a l l y , t r a n s f o r m a t i o n tended to g i v e 

s i g n i f i c a n c e where p r e v i o u s l y none was shown. Using the non-parametric 

t e s t confirmed the r e s u l t s shown by the raw or transformed data s e t s . 
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One notable exception was RD5 i n females where the raw data and K r u s k a l 
Wallace t e s t s were n o n - s i g n i f i c a n t w h i l e t r a n s f o r m a t i o n was s i g n i f i c a n t . 
T h i s appears to be a r e s u l t of h e t e r o g e n e i t y of the within-group v a r i a n c e s 
although t h i s was not removed by t r a n s f o r m a t i o n and p r o b a b i l i t y e s t i m a t e s 
i n the l a t t e r are probably s p u r i o u s . 

The means a s s o c i a t e d with these v a r i a b l e s f o r each o f the 15 

defined regions (10 f o r parent's b i r t h p l a c e ) were p l o t t e d on a map and 

w i l l be examined below, but i t must be remembered t h a t a s i g n i f i c a n t 

d i f f e r e n c e between regions does not mean t h a t a c o n s i s t e n t p a t t e r n of 

r e g i o n a l v a r i a t i o n w i l l be found. To have any meaning the mean occurrence 

of the p a r t i c u l a r v a r i a b l e s must show some r e l a t i o n s h i p over the region', 

c o n s i s t e n t with geographical r e l a t i o n s h i p s . I n a d d i t i o n , v a r i a b l e s t h a t 

do not produce a s i g n i f i c a n t v a l u e on the a n a l y s i s o f v a r i a n c e do not 

n e c e s s a r i l y lack, such a c r i t e r i o n , they may indeed have a s p a t i a l v a r i a t i o n 

which i s i n t e r p r e t a b l e i n terms of demographic and geographical f a c t o r s 

even though s t a t i s t i c a l s i g n i f i c a n c e i s not reached. Without examining 

the d i s t r i b u t i o n f o r a l l v a r i a b l e s t h i s cannot be confirmed or r e j e c t e d 

and time precluded t h i s , l i m i t i n g the f u r t h e r i n v e s t i g a t i o n to those 

elements t h a t d i d have s i g n i f i c a n c e a t t a c h e d to them. 

I t was s t r i k i n g t h a t f o r o n l y one v a r i a b l e (RD5 i n females) was 

the v a r i a t i o n a ttached to d i v i s i o n by the c h i l d ' s or parent's b i r t h p l a c e , 

s i g n i f i c a n t i n both,giving f u r t h e r i n d i c a t i o n s t h a t the two parameters are 

not merely s u b s t i t u t i n g f o r each o t h e r , and although they have a high i n t e r -

c o r r e l a t i o n , each i s a d i s t i n c t i v e measure of r e g i o n a l v a r i a t i o n . 

Having placed the means (or rank means) f o r the v a r i a b l e s on the 

maps of the region, to attempt to p l a c e l i m i t s on s i m i l a r g eographical a r e a s 

can become a very s u b j e c t i v e f a c t o r , the g r e a t e s t e r r o r being ( u n c o n s c i o u s l y ) 

to ' c r e a t e ' supposedly homogeneous groups where we can expect them to be. 

There i s a g r e a t temptation to be ' e l a s t i c ' about which group a p a r t i c u l a r 

area belongs i n , e s p e c i a l l y when i t s mean may be j u s t over the l i m i t d e f i n e d . 
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To a l a r g e extent, d e f i n i n g the l i m i t s c r e a t e s p a t t e r n s of d i f f e r e n t i a t i o n 
u n l e s s the v a r i a t i o n s are very marked. We would a l s o hope t h a t the 
groupings produced would be confirmed when d i f f e r e n t v a r i a b l e s and sex 
are used. I f t h i s o c c u r s , we a r e j u s t i f i e d i n assuming t h a t a d e f i n e d 
region r e a l l y e x i s t s . However, i f t h i s i s not found, does t h i s mean 
t h a t there i s no d i f f e r e n t i a t i o n ? I t i s not i n c o n c e i v a b l e t h a t a d e t a i l e d 
study of v a r i a t i o n over many populations could r e v e a l t h a t some p a t t e r n 
elements a r e more s u b j e c t to r e g i o n a l v a r i a t i o n than o t h e r s i n a manner 
a k i n to blood group a n t i g e n s . Should dermatoglyphic p a t t e r n s be s u b j e c t 
to d i f f e r e n t environmental s t r e s s e s , then changes i n these may r e s u l t i n 
r e g i o n a l d i f f e r e n t i a t i o n f o r one element completely d i f f e r e n t from t h a t 
formed f o r another. I f we are s p e c u l a t i n g on d i f f e r e n t gene pools f o r 
our " E n g l i s h " and "Welsh" populations we would hope t h a t s u f f i c i e n t g e n e t i c 
v a r i a b i l i t y e x i s t e d which would s t i l l be m a n i f e s t even with heterogeneous 
environments i n producing un p r e d i c t a b l e G x E e f f e c t s . 

When the mean counts were p l o t t e d on the map i t was apparent t h a t 

one of the hopes j u s t defined was not met, namely t h a t both sexes would show 

the same, or a t l e a s t s i m i l a r v a r i a t i o n p a t t e r n s . The p r e s e n t d a t a 

r e v e a l e d t h a t males produced no c o n s i s t e n t l y i n t e r p r e t a b l e r e g i o n a l group

ings which were e i t h e r s i m i l a r w i t h i n the sex a c r o s s v a r i a b l e s or between 

sexes on the same v a r i a b l e . S i m i l a r l y , only u s i n g the c h i l d ' s b i r t h p l a c e 

was c o n s i s t e n t i n females, the parent's b i r t h p l a c e g i v i n g an almost random 

a s s o c i a t i o n of r e g i o n s . The f o l l o w i n g d i s c u s s i o n i s thus l i m i t e d to 

females on the former p a r t i t i o n i n g parameters w i t h an attempt to d i s c u s s 

general s i m i l a r i t i e s and i n d i c a t e which regions are most i n c o n s i s t e n t i n 

t h e i r group placement. 

C e r t a i n regions were always a s s o c i a t e d f o r a l l the mapped 

v a r i a b l e s , t h e s e being as f o l l o w s : -
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(1) Machynlleth, L l a n f a i r C a e r i n i o n , Meifod 

(2) L l a n f y l l i n , Welshpool, Newtown, L l a n i d l o e s , Bishop's C a s t l e 

(3) Oswestry, Shrewsbury (Ellesmere) 

Looser connections a r e shown f o r the remainder:-

(4) Rhayader, Knighton 

(5) Church S t r e t t o n , Pontesbury 

The i n t e r - a s s o c i a t i o n s of these groups vary depending on the 

v a r i a b l e s , the e f f e c t of the l a t t e r change showing c e r t a i n i n c o n s i s t e n c i e s . 

Pontesbury i s a region which, w h i l e g e n e r a l l y r e l a t e d most c l o s e l y to 

Church S t r e t t o n , shows c e r t a i n a f f i n i t i e s to the Oswestry group. The 

dichotomy however of regions (3) and (5) from (2) i s c l e a r a t a l l times, 

while an a s s o c i a t i o n of (1) w i t h (3) i s s t r o n g l y i n d i c a t e d . I n a d d i t i o n , 

region (4) seems to have means most c l o s e l y r e l a t e d to (1) and ( 3 ) , t h i s 

producing the impression of a c e n t r a l block of th r e e regions w i t h p o s s i b l e 

a f f i n i t i e s . A comparison with the above r e s u l t s was made us i n g the 

v a r i a b l e known to have the h i g h e s t h e r i t a b i l i t y , i . e . TFRC, to see what 

p a t t e r n s t h i s might r e v e a l . I n g e n e r a l , the agreement was good. 

Region (5) was placed with (3) but L l a n i d l o e s l o s t i t s a f f i l i a t i o n w i t h (2) 

and moved i n t o ( 1 ) , w h i l e (4) was now r e l a t e d most c l o s e l y w i t h the r e 

defin e d ( 2 ) . Because t h i s l a t t e r v a r i a b l e i s (thought) not s u b j e c t to 

environmental e f f e c t s i t i s encouraging t h a t the p a t t e r n of d i f f e r e n t i a t i o n 

does follow, to a l a r g e degree, t h a t found f o r other v a r i a b l e s mapped. 

I cannot s p e c u l a t e on the causes of the environmental s t r e s s , but i t i s 

not i n c o n c e i v a b l e t h a t some s i m i l a r i t y between regions (1) and ( 4 ) , f o r 

example, being a t a higher a l t i t u d e , could produce s i m i l a r dermatoglyphic 

r e s u l t s even though the gene pool of (4) i s most s i m i l a r to ( 2 ) . Those 

v a r i a b l e s with low h e r i t a b i l i t i e s would thus put regions (1) and (4) 

together, w h i l e those with higher h e r i t a b i l i t i e s would favour (4) wi t h ( 2 ) . 
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Allowing f o r these i n t e r - r e l a t i o n s h i p s between the new l a r g e r r e g i o n s , 

general c o n c l u s i o n s can be made:-

(1) There i s an i n t r u s i o n of Welsh i n f l u e n c e i n t o Salop which 

roughly c o i n c i d e s w i t h the through route from Newtown to 

Bishop's C a s t l e and upwards toward Shrewbury, w h i l e 

remaining west of the Long Mynd. 

(2) T h i s same r e g i o n extends northward along the Severn v a l l e y 

and t u r n s upward toward the v a l l e y s of the Vyrnwy and Tanat, 

but seems to exclude the v a l l e y around Meifod. L l a n i d l o e s 

i s probably a l s o included i n t h i s region, being the extension 

southward of the Severn v a l l e y . 

(3) The western h i l l regions of Machynlleth and L l a n i d l o e s a r e 

separate from the v a l l e y region below them, but seem to 

i n c l u d e an extension i n t o Meifod. 

(4) Region (5) i s a l s o separate from the Severn v a l l e y lowland 

j u s t d e t a i l e d , even though p a r t of the Pontesbury r e g i o n l i e s 

i n the v a l l e y w i t h i n Salop. The Breidden h i l l s may be 

producing an e f f e c t here w i t h the g r e a t e r a f f i n i t i e s l y i n g 

southeast to Church S t r e t t o n and to a l e s s e r extent e a s t 

and n o r t h e a s t to region ( 3 ) . 

(5) Oswestry shows an a f f i l i a t i o n eastward and not down toward 

Welshpool or L l a n f y l l e n . 

I n view of the h i s t o r i c a l connection of "Welshness" and Oswestry 

t h i s i s perhaps s u r p r i s i n g . However, c l o s e r examination shows a p o s s i b l e 

connection. There i s the extension of region (1) toward Oswestry, the 

mean v a l u e s mapped showing d e f i n i t e s i m i l a r i t i e s between the two, both f o r 

the high and low h e r i t a b l e t r a i t s . An e x p l a n a t i o n i s d i f f i c u l t . Why 

the h i l l r egions of west Powys should have a f f i n i t i e s w i t h the Salop 
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lowlands i n terms of s i m i l a r mean v a r i a b l e counts i s not apparent. 

I f the middle v a l l e y region was intermediate between e a s t and west, then 

h y b r i d i s a t i o n and a c l i n e would be eminently p o s s i b l e . That i t i s not 

j u s t environmental i s i n d i c a t e d by the map f o r TFRC ( F i g u r e 9/10) where 

the same dichotomy i s shown. Within Powys the h i l l region f o l l o w s the 

areas to the west of the l i n g u i s t i c d i v i d e shown by Bowen and C a r t e r (1972) 

although the e a s t e r n edge bears nc r e l a t i o n s h i p to the p r e s e n t r e g i o n -

a l i s a t i o n . That language i s not the prime f a c t o r would seem to be i n 

d i c a t e d by L l a n f y l l i n , a region with a high frequency of Welsh speaking 

people, being grouped with the lower frequency regions of Welshpool, 

Newtown e t c . , assuming of course t h a t s i m i l a r mean v a l u e s of a dermato-

g l y p h i c t r a i t i n d i c a t e s s i m i l a r gene pools. Assuming the former statement 

i s t r u e , the groups can be amalgamated as has been done, and we must con

clude s i m i l a r causes i n regions (1) and ( 3 ) , p o s s i b l y g e n e t i c . On the 

other hand, having s i m i l a r mean counts does not n e c e s s a r i l y mean an 

a f f i n i t y , and to j u s t i f y the i n i t i a l grouping i n t o r e g i o ns one must say 

" s i m i l a r mean counts i n d i c a t e an a f f i n i t y between two r e g i o n s provided 

they are contiguous". Given time, i t would have been p r o f i t a b l e to have 

re-examined the region of "north Montgomeryshire" to see i f a " b e t t e r " 

r e g i o n a l i s a t i o n was p o s s i b l e which would d e f i n i t e l y l i n k or preclude a 

bridge between (1) and (3) and to e s t a b l i s h the p l a c e of L l a n f y l l i n i n 

t h i s scheme. One of the few c o n s i s t e n t p a t t e r n s shown when the parent's 

b i r t h p l a c e was used was the d i v i s i o n between Oswestry and Welshpool, 

d e t a i l e d above, although f u r t h e r i n v e s t i g a t i o n d i d not a s s i s t i n the 

i n t e r p r e t a t i o n of the geographical r e l a t i o n s h i p s found. 
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Summary of U n i v a r i a t e S t a t i s t i c a l A n a l y s i s 

Having performed u n i v a r i a t e a n a l y s i s and giv e n r e s u l t s and 

d i s c u s s i o n f o r each s e r i e s of v a r i a b l e c l a s s e s i t i s nec e s s a r y to ask 

i f any general o b s e r v a t i o n s can be made about dermatoglyphic v a r i a t i o n . 

Consider f i r s t the s t a t i s t i c s used and the e f f e c t of transformation. 

I f the d i f f e r e n c e between any two subsets i s s m a l l , then u s i n g the parametric 

or non-parametric t e s t , w i t h or without t r a n s f o r m a t i o n , does not g i v e c o n t r a 

d i c t o r y c o n c l u s i o n s . where the p r o b a b i l i t i e s a r e marginal (at the 5% l e v e l ) 

then transformation or using the U- t e s t u s u a l l y g i v e s a c l e a r s e t of 

r e l a t i o n s h i p s , f o r i f non-normality of the v a r i a b l e d i s t r i b u t i o n i s 

causing the subset d i f f e r e n c e to be s i g n i f i c a n t on a t - t e s t , then t r a n s 

formation tends to reduce t h i s s i g n i f i c a n c e ( r a i s i n g the p value) w h i l e 

the U - t e s t reduced i t even f u r t h e r . I n a s i m i l a r manner the p r o g r e s s i o n 

from raw to a transformed data s e t and then to the U - t e s t could i n c r e a s e 

the s i g n i f i c a n c e of the subset d i f f e r e n c e . T h i s l a t t e r i s an i n s t a n c e 

where non-normality i n i t i a l l y masked the subset d i f f e r e n c e s . I t should 

be s t a t e d however t h a t the i n t e r p r e t a t i o n of the a n a l y s i s should be me.de 

by c o n s i d e r a t i o n of the low, but n o n - s i g n i f i c a n t p r o b a b i l i t i e s and not by 

j u s t l i m i t i n g d i s c u s s i o n to the v a r i a b l e s which produce s t a t i s t i c a l 

s i g n i f i c a n c e . 

The second problem t a c k l e d concerned the a b i l i t y of the p a r t i t i o n i n g 

parameters to d i v i d e up the data s e t . Each p a r t i c u l a r s e t of v a r i a b l e s 

has been considered i n d i v i d u a l l y and r e f e r e n c e to each should be made f o r 

d e t a i l s . The general c o n c l u s i o n s are t h a t the a b i l i t y of the parameter 

to produce d i f f e r e n c e s between the subsets generated v a r i e s , depending on 

which s e t of v a r i a b l e s i s being used. 

The palmar p a t t e r n s , f i n g e r t r i r a d i i , palmar t r i r a d i i and p a t t e r n 

i n t e n s i t y i n d i c e s a l l gave very few i n d i v i d u a l v a r i a b l e s which had s i g n i f i c a n t , 

or even low p r o b a b i l i t i e s between subsets on any parameter f o r any type of 

http://me.de
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d i v i s i o n of the data. They were extremely c o n s i s t e n t i n g i v i n g no 

v a r i a b i l i t y . 

For f i n g e r p a t t e r n types the same was t r u e except t h a t i n 

females the t h r e e b a s i c elements (arch, loop, whorl) d i d show d i f f e r e n c e s 

between WS and WP on s i x of the ten d i g i t s . No other c o n s i s t e n t 

r e l a t i o n s h i p was observed. The comparable a n a l y s i s on the q u a n t i t a t i v e 

f i n g e r p a t t e r n types was not made. 

The r i d g e counts of f i n g e r s and palms were the most s u c c e s s f u l 

i n terms of s t a t i s t i c a l l y s i g n i f i c a n t d i f f e r e n c e s between su b s e t s . 

Females gave many more s i g n i f i c a n t d i f f e r e n c e s than males, the l a t t e r 

showing r e s u l t s comparable to the p r e v i o u s l y d e s c r i b e d v a r i a b l e s , except 

f o r p o s s i b l y the second d i g i t on both hands. I n females, s t a t i s t i c a l 

d i f f e r e n c e s were much more numerous, f i n g e r counts being more i n evidence 

than palmar counts. The u n i l a t e r a l maximum counts were s l i g h t l y " b e t t e r " 

than the absolute counts with d i g i t s two and f i v e being e s p e c i a l l y 

n o t i c e a b l e f o r subset d i f f e r e n c e s on both hands. Of the thr e e parameters 

in v o l v e d i n d i v i s i o n , the parent's b i r t h p l a c e gave fewer s i g n i f i c a n t l y 

d i f f e r e n t subsets than the c h i l d ' s b i r t h p l a c e . Ancestry was of some use 

when combined with the l a t t e r parameter i n s e p a r a t i n g the subset ES from 

the remaining c l a s s e s . 

The palmar m a i n l i n e s were, on an i n i t i a l examination, s i g n i f i c a n t l y 

d i f f e r e n t i n mean termination p o i n t s between subsets f o r many of the 

comparisons made, f o r a l l l i n e s and both M.L.I. D e t a i l s a r e given i n 

the r e l e v a n t p a r t of the t e x t ; s u f f i c e i t to say t h a t the s u b j e c t i v e 

nature i n determining the a c t u a l t e r m i n a t i o n p o i n t f o r any i n d i v i d u a l 

m a i n l i n e d e t r a c t s to a l a r g e extent from t h e i r p o t e n t i a l u s e f u l n e s s 

i n d i c a t e d i n the reported a n a l y s i s . 
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MULTIVARIATE ANALYSIS 

Distance C o e f f i c i e n t s i n M u l t i v a r i a t e a n a l y s i s 

A l l the s t a t i s t i c s used so f a r i n t h i s t h e s i s belong to the 

c l a s s termed " u n i v a r i a t e " . However, i t i s necessary to c o n s i d e r a more 

advanced s e r i e s of techniques which come under the general term of 

" M u l t i v a r i a t e S t a t i s t i c s " . These a l l o w the simultaneous examination of 

a group of v a r i a b l e s , u s u a l l y with the a i d of the c o r r e l a t i o n matrix 

between them, with the u l t i m a t e aim of s i m p l i f y i n g the s t r u c t u r e supposed 

to be p r e s e n t with the data matrix. 

The main group of m u l t i v a r i a t e s t a t i s t i c s can be c l a s s i f i e d as 

f o l l o w s : -

(a) F a c t o r a n a l y s i s , P r i n c i p a l component/co-ordinate a n a l y s i s 

(b) D i s c r i m i n a n t f u n c t i o n a n a l y s i s 

Other techniques a v a i l a b l e have not to date been a p p l i e d to 

dermatoglyphics. The f i r s t s e r i e s of methods (a) attempt to f i n d a 

reduced number of f a c t o r s or components (R) which w i l l e x p l a i n the v a r i a n c e 

contained w i t h i n the c o r r e l a t i o n matrix between the o r i g i n a l N v a r i a b l e s 

(R<N). There are many d i f f e r e n t refinements and v a r i a t i o n s p o s s i b l e and 

examples of uses are numerous (see B l a c k i t h and Reyment 1971; Sokal e t 

a l i a 1961; Rummal 1976; C a t t e l 1965(A,B); Gower 1966; Stevenson e t a l i a 

1973; B a i l e y 1956; Miora 1966; Holland 1968, 1969; Dennis 1977b). 

Since I do not intend to r e p o r t any f a c t o r a n a l y s i s f o r the dermatoglyphic 

data c o l l e c t e d , I w i l l not expand on t h i s group of techniques any f u r t h e r , 

but w i l l c o n s i d e r the second c l a s s of D i s c r i m i n a n t Function a n a l y s i s . 

T h i s l a t t e r c l a s s i s b e s t i n i t i a l l y e xplained i n terms of two 

separate groups, the o b j e c t of which i s to a llow an i n d i v i d u a l to be 

p l a c e d i n one or other of the groups on the b a s i s of a s e t of K v a r i a b l e s . 
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T h i s amounts to f i n d i n g a l i n e a r equation which w i l l maximise some pre
determined r e q u i s i t e taken to be i n d i c a t i v e of between-group s e p a r a t i o n . 

The l i n e a r f u n c t i o n between two groups i s defined by B l a c k i t h 

and Reyment (1971) a s : -

Y = (x^ - x^) S "*"x where x^ and x^ a r e the mean v e c t o r s of 

sample s i z e N^, N^, S ^ i s the r e c i p r o c a l of the pooled sample d i s p e r s i o n 

matrix ( v a r i a n c e / c o - v a r i a n c e matrix)and x i s the v e c t o r of v a r i a b l e s . 

The c o e f f i c i e n t s of the l i n e a r d i s c r i m i n a n t f u n c t i o n s are d e f i n e d 

as :-

a = S 1 ( x x - x 2 ) 

These f u n c t i o n s are r e l a t e d to the Mahalanobis g e n e r a l i s e d 

d i s t a n c e by the r e l a t i o n s h i p : -

2 - - -1 -D = (x^ - x ^ ' s (x^ - x^) = d'a where 

d i s the d i f f e r e n c e between the two sample mean v e c t o r s . T h i s formula 
2 

can be extended to cover any number of intergroup r e l a t i o n s h i p s , a D 
±J 

being generated between each group I and J . 

The p a r t i c u l a r programme used i n t h i s t h e s i s i s t h a t produced by 

the SPSS s t a t i s t i c a l package system, and termed DISCRIMINANT (Nie e t a l i a 

1970), programmed by Klecka W.R. Readers should c o n s u l t the SPSS manual 

for p a r t i c u l a r s concerning die implementation and use of the programme. 
2 

References to the D s t a t i s t i c can be found i n Mahalanobis 1936; Rao 1952. 

The l i n e a r combination of v a r i a b l e s on the f u n c t i o n s i s given 

i n a s t a n d a r d i s e d form a s : -
D I J = B J 1 Z l + B J 2 Z 2 3 I J Z J 

where D i s the i n d i v i d u a l score on the f u n c t i o n , £3 are weighting cold 
e f f i c i e n t s and Z are the s t a n d a r d i s e d form of the S d i s c r i m i n a t i n g J 
v a r i a b l e s . 
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2 D i s s c a l e independent with a known d i s t r i b u t i o n . S i n c e 
2 

i t has t h i s property, each D between groups can have a s i g n i f i c a n c e 

t e s t attached to i t , given by:-

2 
F__ = (N-g-v+l)N N D wi t h (V) and (N-V-l) degrees 
•L" I J I J 

of freedom 
V(N +N)(N-g) 

X u 
where N = t o t a l number of ca s e s i n the g groups 

N = number of ca s e s i n group I 

N = number of ca s e s i n group J 
J 

V = number of v a r i a b l e s involved i n the D i s c r i m i n a n t f u n c t i o n 
2 

D = Mahalanobis d i s t a n c e between groups I and J 
J-U 

One of the outputs from the programme D i s c r i m i n a n t i s an F matrix 

together with the a s s o c i a t e d degrees of freedom. Using the above formula 
2 

the computation of a D matrix i s a simple matter, a F o r t r a n programme 

being w r i t t e n to handle the c a l c u l a t i o n by in p u t o f the complete F matrix 
2 and the a s s o c i a t e d group s i z e s (page 514 ) . The i n t e r p r e t a t i o n o f the D I u 

v a l u e s can be made by c o n s i d e r i n g the F matrix or the c l a s s i f i c a t i o n a r r a y , 

the l a t t e r showing the percentage of ca s e s i n each known group which would 

be c o r r e c t l y placed i n t h a t group on the b a s i s o f the d i s c r i m i n a n t f u n c t i o n s 

alone. The r e l a t i v e importance of such f u n c t i o n i n the d i s c r i m i n a t i n g 

process can be examined by c o n s i d e r i n g the eigen v a l u e s or the c a n o n i c a l 

c o r r e l a t i o n s (C.C), the programme d e r i v i n g the f u n c t i o n s i n d e c r e a s i n g order 

of importance as judged by the amount of explained v a r i a n c e contained w i t h i n 

each f u n c t i o n . The maximum number of f u n c t i o n s i s always one l e s s than the 

number of groups, but with s e v e r a l groups i t i s hoped t h a t a few f u n c t i o n s 

(2 o r 3) w i l l c l a s s i f y the i n d i v i d u a l c a s e s i n t o t h e i r c o r r e c t group. 

There are s e v e r a l assumptions necessary f o r the d i s c r i m i n a n t a n a l y s i s to be 

a p p l i c a b l e , these being:-
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(1) Normal d i s t r i b u t i o n of the d i s c r i m i n a t i n g v a r i a b l e s 

(2) Homogeneity of the within-group v a r i a n c e s and c o r r e l a t i o n s 

(Rightmire 1969). He a l s o comments t h a t although these c o n d i t i o n s may not 
2 

be met by most a n t h r o p o l o g i c a l data and t h a t the D s t a t i s t i c c o r r e l a t e s 
2 

c l o s e l y with the simpler d i s t a n c e measures of Penrose's C H , the s t a t i s t i c 

i s the most sound, based on those a v a i l a b l e and t h a t i t s i n s e n s i t i v i t y to 

sample s i z e makes i t s use worthwhile. T h i s l a s t statement i s challenged 

by Constandse-Westerman (1972, p. 51) and i s thought to be i n v a l i d by 

Coope (1971) and Dennis (1977b), these l a t t e r i n d i v i d u a l s having worked on 

dermatoglyphic data. The p r e s e n t t h e s i s a l s o supports t h i s suggestion and 

c o n s i d e r s t h a t t h i s i s due to small samples having extreme means, thus 

al l o w i n g p r e c i s e d i s c r i m i n a t i o n of the few c a s e s i n t o t h e i r c o r r e c t group. 
2 

The c o r r e c t i o n to the D given by Constandse-Westerman i s to s u b t r a c t 
V ( N + N ) 2 2 j J from D to g i v e an unbiased e s t i m a t o r . Whenever a D 
————^— xj 

N I • N J 

m a trix i s reported i n the p r e s e n t work t h i s c o r r e c t i o n has not been made. 

I t i s perhaps appropriate to s t a t e here a f e a t u r e termed "Rao's paradox", 

considered i n general terms by Kowalski (1972). I t i s , b r i e f l y , t h a t when 

a s e t of v a r i a b l e s i s entered i n t o a d i s c r i m i n a n t a n a l y s i s , a l l of which 

have a l r e a d y been shown to e x h i b i t a s t a t i s t i c a l l y s i g n i f i c a n t d i f f e r e n c e 
2 

between (say) two groups, the D produced between these groups, o n the 
2 

m u l t i v a r i a t e Hoteling T , need not i n d i c a t e s i g n i f i c a n c e between the same 

groups. T h i s i s r e l e v a n t when the m u l t i v a r i a t e d i s c r i m i n a t i n g v a r i a b l e s 

are compared with the r e s u l t s obtained between Powys and Salop on the u n i 

v a r i a t e s t a t i s t i c s . I have but b r i e f l y considered the theory behind d i s 

c r i m i n a t i o n , and more p r e c i s e information e x i s t s i n the l i t e r a t u r e . There

f o r e , the f i n a l comment can come from B l a c k i t h and Reyment (1971, p. 46) . 

" - we are f u l l y aware of the f a c t t h a t s t a t i s t i c i a n s are not 

v e r y happy about the b i o l o g i c a l use of the d i s c r i m i n a n t f u n c t i o n s 
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I t i s hoped t h a t the a p p l i c a t i o n of t h i s technique to the pr e s e n t data 
s e t s w i l l give support to i t s use (given the necessary data requirements) 
i n b i o l o g i c a l (dermatoglyphic) r e s e a r c h . 

The production of " d i s t a n c e c o e f f i c i e n t s " i s not l i m i t e d to the 
2 

use of D , other s i m p l e r c o e f f i c i e n t s having been put forward, the e a r l i e s t 
2 

i n 1909 by Czekanowski with o t h e r s following p r i o r to the formulation o f D 

by Mahalanobis. Constandse-Westerman ( 1 9 7 2 ) c o n s i d e r s i n d e t a i l the 

genealogy of these c o e f f i c i e n t s and what follows draws from both, mainly 

chapter IV^. p. 26 onward. 

The e a r l y d i s t a n c e v a l u e s and, indeed, the l a t e r ones, a l l depend 

on operating on a b a s i c d i f f e r e n c e between the means o f two groups f o r a 

p a r t i c u l a r v a r i a b l e . T h i s may be l i m i t e d to a summation o f a raw v a r i a b l e 

mean d i f f e r e n c e , DD (Czekanowski 1 9 0 9 ) or s t a n d a r d i s i n g the d i f f e r e n c e i n 

some way DDr (Czekanowski 1 9 3 2 ) . 

K a r l Pearson developed h i s ' c o e f f i c i e n t of r a c i a l l i k e n e s s " 

(C.R.L.). T h i s d i f f e r e d from previous measures i n t h a t i t used the squared 

s t a n d a r d i s e d d i f f e r e n c e between means, but assumes common v a r i a n c e s f o r 

population v a r i a n c e s . He l a t e r attempted to remove the e f f e c t of sample 

s i z e from h i s estimates (CRLR, 1 9 2 8 ). Czekanowski showed i n 1 9 3 2 t h a t DD 

and CRL were h i g h l y c o r r e l a t e d . 

The next c o e f f i c i e n t was devised by Penrose ( 1 9 5 3 - 5 4 ) and was 

the s t a n d a r d i s e d d i f f e r e n c e between the means, squared. I t d i f f e r s from 

CRL i n t h a t the standard d e v i a t i o n i s squared along w i t h the mean d i f f e r e n c e 
2 

f o r each v a r i a b l e . The c o e f f i c i e n t was termed C H a f t e r Hancke whom Penrose 
2 

recognised as formulating a s i m i l a r f u n c t i o n i n 1 8 9 8 . C H was l a t e r shown 
2 

to decompose int o two p a r t s , a general 'shape' component C Z and a s i z e 
2 

component C Q. The r e l a t i o n s h i p between them i s g i v e n 
2 2 2 

r - 1 . C + C Q = C H. f o r r v a r i a b l e . The s i z e component 
r 

2 
C Z has been shown to have high c o r r e l a t i o n s w i t h other d i s t a n c e c o e f f i c i e n t s . 
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The main c r i t i c i s m a g a i n s t the above c o e f f i c i e n t s has been the l a c k of 
c o n s i d e r a t i o n of the i n t e r c o r r e l a t i o n s between v a r i a b l e s , and i n most 
cas e s the l a c k of a s t a t i s t i c a l t e s t of s i g n i f i c a n c e of the intergroup 
d i s t a n c e s . Penrose h i m s e l f f e l t the former omission j u s t i f i e d and 
introduced a term fo r the average c o r r e l a t i o n between a l l v a r i a b l e s . T h i s 
improvement has two f a u l t s ; f i r s t , i t i s u n r e a l i s t i c to assume a general 

l e v e l of c o r r e l a t i o n between v a r i a b l e s and, second, the c o r r e l a t i o n between 
2 2 2 2 D and i s no g r e a t e r than between D and C H although Constandse-

Westerman c o n s i d e r s the high c o r r e l a t i o n of the former two to j u s t i f y the 

use of the average c o r r e l a t i o n . 
2 

The development of D by Mahalanobis i n 1936 removed the three 
2 

main c r i t i c i s m s i n d i c a t e d , namely, D accounts f o r i n t e r v a r i a b l e c o r r e l a t i o n s , 

i s s c a l e independent and has a s i g n i f i c a n c e t e s t a p p l i e d to i t . I n 

a d d i t i o n , i t i s supposed to be independent of sample s i z e although the 

p r e s e n t t h e s i s c o n s i d e r s t h i s u n l i k e l y u n l e s s the samples are l a r g e (>200) 

per group or a l l of comparable s i z e between groups. I n terms of r e l a t i v e 
2 

D between groups, the l a t t e r appears the most important provided the 

i n d i v i d u a l samples are not too small (<20). The presence of a c o r r e c t i o n 

f o r sample s i z e would seem to j u s t i f y t h i s s p e c u l a t i o n . For a l l the 

v i r t u e s of t h i s l a t t e r s t a t i s t i c , i t has been shown to c o r r e l a t e h i g h l y 
2 2 

with C H and C R w h i l e being much more d i f f i c u l t to c a l c u l a t e , although 
the use of the computer a l l e v i a t e s t h i s somewhat. Penrose (1952-54) 

2 

f u r t h e r c r i t i c i s e s the use of D by saying i t i s u n l i k e l y t h a t the n e c e s s i t y 

of common within-group v a r i a n c e s or c o r r e l a t i o n s would e x i s t i n b i o l o g i c a l 

data. I n a d d i t i o n he t h i n k s i t u n l i k e l y t h a t the accuracy w i t h which data 

a r e measured i s s u f f i c i e n t to j u s t i f y the a p p l i c a t i o n of such a s o p h i s t i c a t e d 
2 2 2 2 technique. I n view of the c o r r e l a t i o n of D with C H(C Q and C Z) t h i s 

would seem a v a l i d c r i t i c i s m . 
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A f u r t h e r c r i t i c i s m i n v o l v e s the computational d i f f i c u l t i e s 
2 

i n i n v e s t i g a t i n g the amalgamation of p a r i s h e s i n t o groups fo r D a n a l y s i s 

when each i n d i v i d u a l run may take 250-30O seconds of C.P.U. time 

(IBM 360/370). When the use of a " l e s s e r " c o e f f i c i e n t i s suspect due to 

the i n t e r c o r r e l a t i o n of v a r i a b l e s i t i s p o s s i b l e t h a t p r e l i m i n a r y work 
2 2 with c H may prove i n s t r u c t i v e and a f i n a l run using D then undertaken. 

T h i s approach i s h o p e f u l l y going to be i n v e s t i g a t e d on the present dermato-
2 

g l y p h i c data a t a f u t u r e time. However, i n the present t h e s i s , D was 

used throughout, the p a r t i c u l a r requirement of the a n a l y s i s being to 
2 

maximise the s m a l l e s t D between groups, the option on the D i s c r i m i n a n t 

programme being 'Mahal'. 

Examples of the use of these d i s t a n c e s t a t i s t i c s , p a r t i c u l a r l y 
2 

D , abound i n the l i t e r a t u r e , the f o l l o w i n g being e s p e c i a l l y u s e f u l : -
2 

Rudan, P. (1977), Chai (1972). I n t e r p o p u l a t i o n a n a l y s i s u s i n g C H on 

dermatoglyphics. 
2 

Comila, J . (1972) . I n t e r p o p u l a t i o n a n a l y s i s using C H on anthropometric 

data. 

Gower (1972). General c o n s i d e r a t i o n s of d i s t a n c e c o e f f i c i e n t s . 

A l l the p r e v i o u s l y used d i s t a n c e measures were based on v a r i a b l e s 

which have continuous d i s t r i b u t i o n s . However, f o r d i s c r e t e a t t r i b u t e s a 

d i f f e r e n t approach must be used. A more complete c o n s i d e r a t i o n of t h e 

s u b j e c t i s found i n Constandse-Westerman, p. 76, i n which four c l a s s e s of 

a c o e f f i c i e n t a r e considered. Because none of the measures are used i n 

the present t h e s i s they w i l l not be d e t a i l e d any f u r t h e r except to r e f e r 
2 

t o Dennis (1977b) who used Edward's and C a v a l l i S f o r z a ' s E (1972) to good 

a v a i l i n c a l c u l a t i n g d i s t a n c e s between popul a t i o n s f o r data based on 

p a t t e r n types on the f i n g e r s and on demographic c h a r a c t e r s such as r e l i g i o n 

and s o c i a l c l a s s . 
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Non-Metric Multidimensional Scaling 

A f t e r producing a matrix of distances between populations, f o r 
2 

the present work t h i s being a square, symmetric matrix of D (MxM), the 

intergroup r e l a t i o n s h i p s need t o be worked out. The o r i g i n a l d i s c r i m i n a n t 

programme p l o t t e d the c e n t r o i d s of th£ groups i n a reduced space f o r the 

f i r s t two d i s c r i m i n a t i n g f u n c t i o n s , and when the f i r s t two are the only 

ones which c o n t a i n s i g n i f i c a n t amounts of in f o r m a t i o n t h i s w i l l prove 

q u i t e adequate. However, when the number of dimensions increases t o 3 

or more, the a b i l i t y t o represent the p o i n t s i n a c e n t r o i d p l o t becomes 

i n c r e a s i n g l y d i f f i c u l t . I t i s t h e r e f o r e necessary t o perform some type 
2 

of c l u s t e r i n g technique on the D matrix i n order t o i n v e s t i g a t e the 

group r e l a t i o n s h i p s most e a s i l y . C l a s s i c a l forms of c l u s t e r i n g w i l l be 

considered l a t e r and a technique of Non-Metric Multidimensional Scaling 

(M.D.S.) w i l l be described. The technique of M.D.S. i s one which t r i e s 

t o represent the ranked elements of a matrix of s i m i l a r i t i e s ( c o r r e l a t i o n 
2 2 

c o e f f i c i e n t s ) or d i s s i m i l a r i t i e s (D , C H) i n N-dimensional space where 

N i s fewer than the o r i g i n a l M dimensions of the m a t r i x . The e s s e n t i a l 

p o i n t i s t h a t the representation of the o r i g i n a l r e l a t i o n s h i p s on the 

matrix should be t r u l y represented by the s p a t i a l arrangement of p o i n t s 

i n a 2 or 3 dimensional M.D.S. p l o t . The extent t o which t h i s i s achieved 

i s measured by a parameter termed " s t r e s s " . For any given c o n f i g u r a t i o n 

of p o i n t s , the stress i s defined by a monotone regression of the new i n t e r 

group distances against the o r i g i n a l d i s s i m i l a r i t i e s and uses the r e s i d u a l 

variance, s u i t a b l y normalised as a q u a n t i t a t i v e measure. The es s e n t i a l s 

of the method are given by Kruskal, J.B. (1964a,b). 

The p a r t i c u l a r programme u t i l i s e d i s termed Minissa and forms 

p a r t of the O s i r i s package system programmed f o r the IBM(360/370) a t 

Durham U n i v e r s i t y (NUMAC). The programme allows f o r e i t h e r a s i m i l a r i t y 

or d i s s i m i l a r i t y matrix t o be entered and w i l l give s o l u t i o n s f o r any number 
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of requested dimensions up t o a maximum M-l. Thus a request f o r a 
four dimensional s o l u t i o n w i l l also y i e l d 2 and 3 dimensional p l o t s . 
The adequacy of the p l o t t o represent the o r i g i n a l data i s given by 
e i t h e r Kruskal's Stress (K.S.) or the Guttmann-Lingoes Stress C o e f f i c i e n t 
(G.L.C.), the two always being very s i m i l a r , the former being reported 
i n the present work. Kruskal himself suggests the f o l l o w i n g s tress 
percentages as gui d e l i n e s t o an ev a l u a t i o n of a p l o t t o represent the 
o r i g i n a l m a t r i x : -

20% poor 
10% f a i r 
5% good 
2.5% e x c e l l e n t 
0.0% p e r f e c t 

However, Wagannar and Padmos (1971) have shown t h a t the i n t e r p r e t a t i o n 

of the s t r e s s c o e f f i c i e n t must be made i n the l i g h t of the size of the 

o r i g i n a l m a t r i x , M, and t h a t a good stress f o r 12 p o i n t s would be poor 

f o r 3. Thus, i n the present data,plots of four groups almost always 

gave zero s t r e s s i n two dimensions, while 15 poi n t s had much greater 

values, but less than the maximum considered allowable by the above 

f o r two dimensions. They recommended t h a t f o r any p a r t i c u l a r a s s o c i a t i o n 
2 

c o e f f i c i e n t (D ) a set of random r e l a t i o n s h i p s be worked out t o a s s i s t 

i n e v a l u a t i o n . We have evidence t h a t f o r the present data a p l o t o f 

54 p o i n t s f o r Kendall's t a u , a rank c o r r e l a t i o n , would give a stress of 
2 

<20% although s i m i l a r work i n D was not a v a i l a b l e . I n view of the use 
2 

now made of D i n the l i t e r a t u r e , an e v a l u a t i o n of i t s performance on 

M.D.S. would be of value. 
Cluster Analysis 

The c l u s t e r i n g techniques mentioned a t the beginning of t h i s 

s e c t i o n , l i k e M.D.S., seek t o separate out groups or c l u s t e r s w i t h i n 

which a predetermined c r i t e r i o n e x i s t s . The number and type of c l u s t e r i n g 

a l g o r i t h m now a v a i l a b l e are extensive, witness the Clustan 1C package 
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system developed by Wishart (197 5). During the present work, reference 
was made t o the f o l l o w i n g : Sneath and Sockel (1973); E v e r i t (1974); 
Gower (1967); Hodson et a l i a (1966); Jardine (1971); Rahlf and 
Fisher (1968); Grivaeus (1972); Cochran (1961); Johnson (1967); 
Dennis (1977b). I n view of t h i s extensive l i t e r a t u r e only a note on 
each type of c l u s t e r i n g w i l l be given. The methods used were a l l h i e r 
a r c h i c a l techniques, as d i s t i n c t from clumping, density or mode seeking 
or f i n a l l y o p t i m i s a t i o n - p a r t i t i o n i n g techniques ( E v e r i t t 1974). 

Single Link C l u s t e r i n g o:r Nearest Neighbour (S.L.C.) 

This can be used w i t h e i t h e r s i m i l a r i t y or distance measures 
2 

and combines f i r s t the two groups w i t h the smallest D between them, 
and then e i t h e r j o i n s t o t h i s c l u s t e r the group w i t h the next smallest 
2 

D or i n i t i a t e s another c l u s t e r . The distance between groups i s defined 

as the distance between t h e i r c l o s e s t members. S.L.C. was f i r s t described 

by Sneath (1957) and l a t e r by Johnson (1967). The technique tends t o 

give long s t r i n g s of r e l a t i o n s h i p s , a l l groups e v e n t u a l l y f a l l i n g i n t o a 

si n g l e c l u s t e r (Sneath and Sockel 1973). The advantage of t h i s method 

i s t h a t i t i s e a s i l y performed by hand. 

Complete or Maximum Link C l u s t e r i n g (M.L.C.) 

This method i s the exact opposite t o the above and defines the 

distance between groups as the distance between the most remote members of 

the c l u s t e r s . I t w i l l i n general lead t o t i g h t , hyperspherical, d i s c r e t e 

c l u s t e r s j o i n e d t o each other only w i t h d i f f i c u l t y w i t h low s i m i l a r i t y 

values (large D 2 ) , (Sneath and Sockel (1973, p. 222). The programme used 

was p a r t of the O s i r i s package and termed HICLSTR and uses the c r i t e r i a 

given by Johnson (1967). The s o l u t i o n i s unaffected by monotone t r a n s 

formations and are thus only dependent on rank order. 



228 

Average Link C l u s t e r i n g (A.L.C.) 

The above two c r i t e r i a of c l u s t e r i n g were a p p l i e d t o a l l the 
2 

D matrices produced, except when i n d i c a t e d . For the analysis of the 

marriage m i g r a t i o n matrices, however, a t h i r d method of c l u s t e r i n g was 

introduced as a comparison w i t h the other two. This l a t t e r technique 

was Average L i n k C l u s t e r i n g (A.L.C.) (Sneath and Sockel 1973, P- 228) 

and defines the distance between two groups as the distance between the 

average of a l l the distances between the two c l u s t e r s . The method was 

extended by Lance and Williams (1966). The computer programme used was 

from the O s i r i s package, programme CLUSTER, w i t h the o p t i o n , Average. 

Format of M u l t i v a r i a t e Analysis 

The f o l l o w i n g m u l t i v a r i a t e a n a l y s i s attempts by means of 

Discriminant Function a n a l y s i s , M.D.S. and c l u s t e r techniques t o 

i n v e s t i g a t e the data set f o r homogeneous u n i t s and t o attempt t o see 

which of the three postulated p a r t i t i o n i n g parameters put forward i s 

most u s e f u l i n g i v i n g such d i v i s i o n s , or which combination can achieve 

the same ends. 

The f o l l o w i n g must be noted:-

(1) A l l analysis was based on the SPSS programme Discriminant, 

w i t h the o p t i o n used t o maximise the Mahalanobis distance 

between the two close s t groups using a stepwise procedure 

(SPSS manual, p. 447). When the c l a s s i f i c a t i o n array was 

produced, equal p r i o r p r o b a b i l i t i e s were assigned t o each 

group, t h i s being done so t h a t only the a b i l i t y of the 

f u n c t i o n t o d i s c r i m i n a t e was being t e s t e d without sample 

size b i a s i n g the r e s u l t s . I n t e s t runs i t was apparent 

t h a t weighting the group p r o b a b i l i t i e s r a i s e d the frequency 
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of c o r r e c t c l a s s i f i c a t i o n from the l e v e l reported i n the 
present work. A l l other parameters were l e f t a t d e f a u l t 
values f o r the programme. 

Two d i f f e r e n t matrices were used as inputs t o the programme, 

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

as the Reduced Matrix or the Complete Matrix. 

(a) The reduced matrix consisted only of those v a r i a b l e s 

w i t h continuous d i s t r i b u t i o n s beyond the d i - or t r i -

cotomous l e v e l s e x h i b i t e d by p a t t e r n elements. These 

t h e r e f o r e were:-

(Al) The 20 separate ul n a r and r a d i a l f i n g e r r i d g e 

counts, RFRl t o LFU5 

(A2) The i n d i v i d u a l palmar ridge counts f o r each 

hand, RAB-RCD, LAB-LCD 

(A3) The r i g h t and l e f t f i n g e r i n t e n s i t y i n d i c e s , 

RFPII, LFPII 

(A4) The r i g h t and l e f t palmar i n t e n s i t y i n d i c e s , 

RPPII, LPPII 

(A5) Right and l e f t minimum atd angles, RLATD, 

LLATD 

The basis f o r these v a r i a b l e s was t h a t they most c l o s e l y 

approximate the type of v a r i a b l e d i s t r i b u t i o n s r e q u i r e d by 

Pearson's c o r r e l a t i o n u t i l i s e d i n the Discriminant programme. 

32 v a r i a b l e s i n t o t a l were i n p u t . 

(b) A complete matrix included a l l v a r i a b l e s measured on the 

f i n g e r s and palms w i t h the exception of the f i n g e r p a t t e r n 

types (nominal d a t a ) , the maximum atd angles and the p a t t e r n s 
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w i t h very low frequencies, i . e . c e n t r a l f o u r t h loops. 
I n SPSS no t a t i o n they are a l l l i s t e d below:-

RFRl t o RCD, LAB t o LCD, RFRC t o LD5, PTR t o P2L, 

P3R t o P3TL, P4R, P4L, PHR t o RHL, PAR, PAL, RAHR, 

RAHL, TR t o TBL, TEFR, TEFL, TDR, TDL, MAINAR t o 

TPPII, RLATD, LLATD (97 v a r i a b l e s i n a l l ) . 

I t i s recognised t h a t the i n c l u s i o n of the mainline t e r m i n a t i o n s 

i s a rath e r generous c o n s i d e r a t i o n of the type of data t o which 

they belong. They would of course be b e t t e r considered as 

o r d i n a l . However, i f the method of A l c i a t i (1965) i s con

sidered, the above te r m i n a t i o n s would bear a strong c o r r e l a t i o n 

w i t h the i n t e r v a l , angular method proposed, and on t h i s basis 

are thus included. The po s s i b l y more serious e r r o r may occur 

when data which are b a s i c a l l y a dichotomy, as f o r p a t t e r n 

types, are not r e a l l y s u i t a b l e f o r Pearson's c o r r e l a t i o n s , 

a rank measure being more s u i t a b l e . However, the present 

programme makes no allowance f o r the use of such a s t a t i s t i c . 

W i t h i n the manual f o r SPSS an example given on the Discriminant 

programme i s based on such dichotomous data and would thus seem 

acceptable t o the w r i t e r s o f the programme. The use of the 

above l i s t i s as an explanatory technique t o see i f a meaningful 

set o f di s c r i m i n a n t r e l a t i o n s h i p s could be produced between any 

of the groups defined. 

The comparisons made are a t the beginning of each a n a l y s i s . 

The breakdown parameters were the c h i l d ' s b i r t h p l a c e (CBPA), 

common parent's b i r t h p l a c e (PFA), ancestry defined by surnames 

(DOW) and i n l a t e r a n a l y s i s the language a b i l i t y of the p u p i l 

was considered (English only or b i l i n g u a l , English/Welsh). 
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(4) The sexes are described separately. 

(5) The Discriminant a n a l y s i s gives large q u a n t i t i e s of 

in f o r m a t i o n f o r each run, of which the f o l l o w i n g are 

only the general conclusions and the premises on which 

they are based. 

FEMALES 

Child's B i r t h p l a c e : Salop/Powys 

Considering females, the d i s c r i m i n a n t f u n c t i o n between Salop 

and Powys based on the c h i l d ' s b i r t h p l a c e , using the reduced data s e t , 

i n d i c a t e d t h a t s i g n i f i c a n t d i s c r i m i n a t i o n could be achieved between the 

two groups (p < 0.001). S i m i l a r conclusions were reached when a l l the 

v a r i a b l e s were included i n the a n a l y s i s . I n the i n i t i a l f u n c t i o n the 

va r i a b l e s which gave the greater loadings were LFU3 (-0.575), LFR5 (-KD.663), 

RFPII (-0.553) w i t h 11 of the o r i g i n a l 32 i n p u t v a r i a b l e s c o n t r i b u t i n g 
2 

something t o the D . The eigen value and the canonical c o r r e l a t i o n (C.C.) 

both i n d i c a t e however t h a t very l i t t l e o f the t o t a l variance i s being 
2 

explained i n the f u n c t i o n , the l a t t e r i n d i c a t i n g only 3.9% ( i . e . (0.172) ) . 

The i n c l u s i o n of a l l v a r i a b l e s s l i g h t l y changed those which were producing 

the greater loadings, the p a r t i c u l a r ones now being LFU3 (-0.624), RD4 

(-0.501), MAINADR (-0.701). I t i s apparent t h a t only the f i r s t o f t h i s 

l i s t i s included i n both s e r i e s , the d i v i s i o n of the l a t t e r v a r i a b l e s 

removing some of the d i s c r i m i n a t i n g power shown by the i n i t i a l group. 

The canonical c o r r e l a t i o n was increased from t h a t p r e v i o u s l y shown t o 

0.294 i n d i c a t i n g t h a t 8.6% of the variance i s now being explained by the 

new f u n c t i o n . The d i s c r i m i n a t i o n between the groups i s s t i l l h i g h l y 

s i g n i f i c a n t (p < 0.001) . 
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I n t r y i n g t o decide whether i n c l u s i o n of a l l v a r i a b l e s 
improved d i s c r i m i n a t i n g power the C.C. i s a useful guide. The a c t u a l 
D c a l c u l a t e d , and i t s associated F, cannot r e a l l y be compared across 
series due t o the d i f f e r e n t number of v a r i a b l e s included i n each. A 
crude i n d i c a t i o n can be obtained i f the d i f f e r e n c e between the c e n t r o i d s 
i n standardised space i s examined. This shows t h a t f o r the f i r s t a n a l y s i s , 
the between c e n t r o i d distance was 0.401 standard d e v i a t i o n u n i t s , w h i l e 
using a l l v a r i a b l e s increased t h i s t o 0.601 s.d. u n i t s , confirming what 
was suspected above, t h a t i n c l u d i n g more v a r i a b l e s holds the p o t e n t i a l 
f o r greater d i s c r i m i n a t i o n than does fewer, even though there i s a high 
c o r r e l a t i o n between i n d i v i d u a l elements. I n c l u d i n g only the three 
d e t a i l e d above w i l l not necessarily i n d i c a t e t h i s , due t o the small but 
cumulative e f f e c t t h a t the remaining v a r i a b l e s have on d i s c r i m i n a t i o n , 
t h i s being remembered i f a reduced data set i s used. 

I f attempts t o c l a s s i f y i n d i v i d u a l s are made on the basis of 

the f u n c t i o n , when the p r o b a b i l i t i e s associated w i t h each group are equal, 

then the reduced data set gives 59.85% of cases c o r r e c t l y c l a s s i f i e d , 

while using a l l the v a r i a b l e s increased t h i s t o 61.09%, again i n d i c a t i n g 

t h a t the second f u n c t i o n gives greater separation than the former. 

MALES 

Child's B i r t h p l a c e : Salop/Powys 

Li k e the females, males produced s i g n i f i c a n t d i s c r i m i n a t i o n 

using both the reduced and complete data sets, the l a t t e r having the 

greater s i g n i f i c a n c e (p < 0.01 and p < O.OOl r e s p e c t i v e l y ) . The former 

series i d e n t i f i e d f o u r v a r i a b l e s which could c o n t r i b u t e t o the d i s c r i m i n a t i o n , 

RFU2 (0.642), LFR5 (-0.576), LFPII (-0.950), RLATD (-0.547) which were 

associated w i t h a C.C. o f 0.167. This showed t h a t the f u n c t i o n was 

ex p l a i n i n g 2.7% of the variance i n the raw data set. I n a l l , 10 v a r i a b l e s 
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were c o n t r i b u t i n g to the d i s c r i m i n a t i o n between Salop and Powys, while 

increasing the data set showed t h a t 18 v a r i a b l e s c o n t r i b u t e d s i g n i f i c a n t l y 

to the f u n c t i o n . Strangely, only one element i n t h i s l a t t e r s e r i e s 

achieved the 0.500 minimum f o r the loading, t h i s being f o r RFAC (+0.677). 

The C.C. in d i c a t e d t h a t 5.2% of explained variance was generated using 

the f u n c t i o n , t h i s being more than the reduced data set was capable of 

doing. The i n t e r - c e n t r o i d distance i n S.D. u n i t s i s 0.347 using the 

reduced series and 0.477 i n c l u d i n g a l l v a r i a b l e s , again showing t h a t more 

v a r i a b l e s can give greater d i s c r i m i n a t i o n . The c l a s s i f i c a t i o n array 

placed 57.3% of cases c o r r e c t l y i n the f i r s t s e r i e s and 60.95% c o r r e c t l y 

i n the second, compared w i t h the 50% expected by chance. 

Using the c h i l d ' s b i r t h p l a c e as a parameter to p a r t i t i o n the 

data i n t o subsets produced groups t h a t could be separated by a d i s c r i m i n a n t 
2 

f u n c t i o n , the D between centroids being s i g n i f i c a n t f o r both sexes. I f 

those v a r i a b l e s which have the greater i n d i v i d u a l c o e f f i c i e n t are compared 

across series and sex then i t i s apparent t h a t l i t t l e c o n t i n u i t y e x i s t s 

between them. No s i n g l e v a r i a b l e i s common f o r both sexes, w h i l e only 

one element (LFU3) maintains i t s usefulness between s e r i e s . One piece of 

r e l a t i v e consistency i s the magnitude of the C.C. which are higher i n the 

complete data set than the reduced, although s l i g h t l y g reater i n females 

than males. The magnitude o f the amount o f explained variance i l l u s t r a t e s 

the enormous v a r i a b i l i t y which e x i s t s f o r dermatoglyphic v a r i a b l e s even 

when two groups are s t a t i s t i c a l l y separable. Approximately 60% o f cases 

could be c o r r e c t l y c l a s s i f i e d , t h i s o n ly being a s l i g h t , but s i g n i f i c a n t 

improvement on the 50% expected by chance. I t would have been possible 

to improve t h i s f i g u r e i f the p r o b a b i l i t y o f being i n a p a r t i c u l a r subset 

was weighted i n p r o p o r t i o n to the sample s i z e . However, i t was f e l t t h a t 

the a b i l i t y to d i s c r i m i n a t e would be a more severe t e s t i f the sole 

r e q u i s i t e f o r c l a s s i f i c a t i o n were the f u n c t i o n i t s e l f , the r e s u l t o f such 

a procedure being given above. 
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FEMALES 

Parent's B i r t h p l a c e : Saiop/Powys 

Selecting the a l t e r n a t i v e c r i t e r i a to define geographical 

l o c a t i o n by the common b i r t h p l a c e o f both parents showed f o r females 

t h a t f o r a reduced data set a d i s c r i m i n a n t f u n c t i o n could be produced 

which would s i g n i f i c a n t l y d i f f e r e n t i a t e between the two groups (p < 0.01) . 

The main c o n t r i b u t o r s to the separation were LFU2 (0.689) and LLATD (-0.534), 

the f u n c t i o n as a whole accounting f o r 5.7% o f the contained variance. 

I n a l l , 9 v a r i a b l e s were involved i n the c o n s t r u c t i o n o f the f u n c t i o n , a l l 

c o e f f i c i e n t s being >|o.24|. 

Using the complete series of v a r i a b l e s also allowed s i g n i f i c a n t 

d i s c r i m i n a t i o n between the groups (p < 0.01), the amount o f explained 

variance increasing from the former s e r i e s , the values being 15.7% 

(C.C. = 0.397). Examination of the standardised c o e f f i c i e n t revealed 

t h a t although the a b i l i t y to separate the two groups had increased, no 

p a r t i c u l a r v a r i a b l e has an excess weight. The two v a r i a b l e s noted above 

were greater than the other c o e f f i c i e n t s >0.47 although <0.5 and i l l u s t r a t e 

t h a t to achieve a s t a t i s t i c a l d i f f e r e n c e i t i s not necessary to have a few 

hi g h l y weighted v a r i a b l e s , separation being possible on the basis o f many 

elements, each c o n t r i b u t i n g equally small but s i g n i f i c a n t amounts to the 

f i n a l D • 

The distance between the centroids i s again greater when more 

v a r i a b l e s are used, than w i t h fewer, 0.868 as against 0.533 S.D. u n i t s , 

t h i s allowing greater p r e c i s i o n i n c l a s s i f i c a t i o n , the former series having 

70.9% o f cases c o r r e c t l y placed i n a group w h i l e the l a t t e r had fewer, 

63.04%. 
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MALES 

Patent's B i r t h p l a c e : Salop/Powys 

Producing a d i s c r i m i n a n t f u n c t i o n between the groups f o r 
2 

males achieved a D t h a t was s t a t i s t i c a l l y s i g n i f i c a n t f o r both the 

reduced and complete data s e t (p < 0.01) . The s m a l l e r s e t gave 12 

v a r i a b l e s which c o n t r i b u t e d to the d i s c r i m i n a n t , but only four o f which 

had weight over 0.5, those being RFRl (-0.502), RFRH (+0.615), LFR1 (+0.686), 

LFR5 (-0.714). These are a l l f i n g e r r i dge counts, d i g i t 2 being 

represented on both hands. I n t o t a l , 4.7% o f the v a r i a n c e was accounted 

f o r by the f u n c t i o n , l e s s than the corresponding comparison i n females. 

C o n s i d e r a t i o n of a l l the v a r i a b l e s produced a complete c o n t r a s t 

with females, f o r while the l a t t e r had no outstanding v a r i a b l e s , as 

judged by the c o e f f i c i e n t , the p r e s e n t s e r i e s now gave s i x , 28 i n t o t a l 

c o n t r i b u t i n g something. The outstanding elements were LFR5 (-0.738), 

TFRC (-1.686), RD1 (-0.516), CHL (+0.771), RHL (+0.520), TBL (-0.601). 

T h i s i s the f i r s t o c c a s i o n t h a t a h i g h l y genetic c h a r a c t e r has been 

in v o l v e d i n d i s c r i m i n a t i o n , namely TFRC. The a s s o c i a t e d C.C. showed 

11.3% of the v a r i a n c e to have been accounted f o r by the l i n e a r f u n c t i o n . 

The two s e r i e s showed that, as with the previous a n a l y s e s , 

i n c r e a s i n g the number of v a r i a b l e s o f f e r s a g r e a t e r opportunity to e f f e c t 

d i s c r i m i n a t i o n between two groups. Only one element was p r e s e n t w i t h a 

high loading i n both s e r i e s , LFRC, the remainder being unique to each 

a n a l y s i s . C o n s i d e r a t i o n of the d i s t a n c e a p a r t of the c e n t r o i d s g i v e s 

the reduced data s e t a value of 0.508 S.D. u n i t , while the complete s e r i e s 

gave 0.896, the corresponding percentages of c o r r e c t l y c l a s s i f i e d c a s e s 

on the b a s i s of the f u n c t i o n alone being 58.71% and 68.94% r e s p e c t i v e l y . 

Both these i n d i c a t e t h a t the complete s e r i e s of data i s of more use than 

the reduced s e t . 



236 

Comparing the r e s u l t s from males and females again showed t h a t 

the l a t t e r were g i v i n g a greater d i f f e r e n c e between the two l o c a t i o n s than 
2 

the former. This was seen, not i n the s i g n i f i c a n c e o f D , but i n the 

magnitude of the between-centroid distance i n S.D. u n i t s , the C.C. and 

the percentage of c o r r e c t l y c l a s s i f i e d cases. For both sexes increasing 

the number of v a r i a b l e s a v a i l a b l e f o r analysis improved the a b i l i t y to 

d i s c r i m i n a t e between the groups produced. There i s l i t t l e consistency 

between sexes i n which v a r i a b l e s have the g r e a t e s t loadings on the f u n c t i o n s , 

a r e s u l t p r e v i o u s l y i n d i c a t e d . Considering a l l the v a r i a b l e s which 

d i d c o n t r i b u t e to the d i s c r i m i n a t i o n gave o n l y 9 i n common between sexes 

f o r s e ries 2. 

Comparison o f Parent's B i r t h p l a c e and Child's B i r t h p l a c e 

I n many ways the purpose of the present t h e s i s i s to attempt to 

produce a parameter or series o f parameters which w i l l p a r t i t i o n the data 

i n t o groups which are both s t a t i s t i c a l l y and l o g i c a l l y d i f f e r e n t . Through

out the work to date the two c r i t e r i a f o r a l l o t t i n g a p u p i l to one county 

or the other has been e i t h e r t h a t they were born i n the l o c a t i o n o r both 

parents had the same b i r t h p l a c e i n e i t h e r county. Both p o s s i b i l i t i e s 

were examined by u n i v a r i a t e and m u l t i v a r i a t e methods and we must now ask 

whether one c r i t e r i o n i s b e t t e r than the other. B e t t e r i n t h i s case would 

mean e i t h e r e x p l a i n i n g more o f the variance contained w i t h i n the data m a t r i x 

or c o r r e c t l y c l a s s i f y i n g more o f the cases on the basis of the f u n c t i o n . 

With these i n mind i t i s apparent t h a t using the common pa r e n t a l b i r t h p l a c e 

allows greater d i s c r i m i n a t i o n between the groups than using the c h i l d ' s 

b i r t h l o c a t i o n . This i s tru e f o r both sexes regardless o f the s i z e o f 

the i n p u t matrix although the complete data set seems to give a greater 

d i f f e r e n c e when the c r i t e r i a are compared than does the reduced s e t . 

The groups generated can be l a b e l l e d Salop and Powys. One parameter i s 
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not merely a selected v e r s i o n o f the o t h e r . The d i s c r i m i n a n t f u n c t i o n s 
appear to be a c t i n g on d i f f e r e n t c h a r a c t e r i s t i c s i n the p o p u l a t i o n . This 
i s supported i f the v a r i a b l e s which are involved i n d i s c r i m i n a t i o n are 
compared between parameters when, f o r example, i n females o n l y 10 of 28 
elements are common to both the c h i l d and parent's d i s c r i m i n a t i n g f u n c t i o n s , 
those w i t h the major c o e f f i c i e n t loadings being unique to each analysis and 
not being maintained over a change o f p a r t i t i o n i n g parameters. There 
appears to be as great a change i n the choice o f d i s c r i m i n a t i n g v a r i a b l e s 
between sexes as between parameters. That t h i s i s shown f o r sex i s not 
too s u r p r i s i n g , but a change o f the magnitude shown above between parameters 
i s more unpredictable. The explanation must be i n the forces a c t i n g on 
dermatoglyphics when we use the c h i l d ' s b i r t h p l a c e compared w i t h using 
the common parent. The former i s perhaps simpler. The genotype of the 
p u p i l i s an obvious component i n v a r i a t i o n , the environment p l a y i n g a 
considerable r o l e . This l a t t e r component w i l l be a u t e r i n e environment 
a f f e c t e d by the d i r e c t i n f l u e n c e o f stimulus on the mother, p o s s i b l y 
changing as a r e s u l t o f i n t e r a c t i o n w i t h the genotype o f the mother and 
the a d d i t i o n a l unique e f f e c t created by the mother's genotype. At the 
present time l i t t l e more can be sai d due to a lack of b i o m e t r i c a l a n a l y s i s 
i n t o components of v a r i a t i o n . 

Trying to determine which c o n t r i b u t i o n the parent's common 

b i r t h l o c a t i o n has on the c h i l d i s more d i f f i c u l t . I n using the same 

l o c a t i o n common to both parents, we are assuming t h a t there i s a greater 

degree o f s i m i l a r i t y between the genotypes of the parents because o f th= 

common b i r t h p l a c e than there would otherwise be, and t h a t t h i s i s r e f l e c t e d 

i n the c h i l d . We are discounting the environmental e f f e c t s i n which the 

mother f i n d s h e r s e l f during pregnancy, although i n many cases the c h i l d 

w i l l be born i n the same l o c a l i t y as the parents. We can speculate upon 

the e f f e c t s t h a t the environment o f the mother's b i r t h p l a c e would have on 
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the c h i l d during f o e t a l l i f e although t h i s can a l l be combined i n t o a 
s i n g l e m a t e r i a l e f f e c t . I t would seem t h e r e f o r e t h a t we a r e assuming 
th a t we have randomised the environmental component and a r e d e a l i n g w i t h 
the g e n e t i c . T h i s i s a very t e n t a t i v e c o n c l u s i o n and w i l l not be 
emphasised. However, i t seems l i k e l y t h a t t h i s i s so when we a r e i n 
f a c t comparing the e f f e c t s of the two parameters. 

FEMALES 

Degree of Welshness, Ancestry : English/Welsh 

The t h i r d parameter used to p a r t i t i o n the data s e t was termed 

an c e s t r y , r e l a t e d to surnames of the members of the family (page55 ) . 

The comparison was made using both the reduced and complete data s e t s . 

I t was p o s s i b l e to produce a s i g n i f i c a n t d i s c r i m i n a t i n g f u n c t i o n w i t h the 

reduced s e t between E n g l i s h and Welsh, but only j u s t p < 5%, w h i l e the 

amount of explained v a r i a n c e i s s m a l l , 1.53%. The v a r i a b l e s which 

weighted most on the f u n c t i o n s were RFR2 (+0.514), RFU (0.5581), RAB 

(+0.5124), L F P I I (-0.7817). I t can be seen t h a t the r i g h t hand d i g i t 

two i s represented by both i t s r a d i a l and u l n a r r i d g e counts, an 

a s s o c i a t i o n not shown by the previous p a r t i t i o n s . Two f u r t h e r measures 

of d i s c r i m i n a t i o n were the d i s t a n c e a p a r t o f the group c e n t r o i d s , 0.248 

S.D. u n i t s , and the f i n a l p r o b a b i l i t y o f the c o r r e c t c l a s s i f i c a t i o n o f 

c a s e s which was only 53.73%, j u s t m a r g i n a l l y above t h a t expected by 

chance. 

Using the complete data s e t , more d i s c r i m i n a t i o n was p o s s i b l e 

(p < 0.01). The CC showed 3.8% of e x p l a i n e d v a r i a n c e with a corresponding 

i n c r e a s e i n the between-centroid d i s t a n c e and the frequency of c o r r e c t 

c l a s s i f i c a t i o n ( 5 7 . 4 % ) . The f i n g e r ridge count v a r i a b l e s were a l l 

r e p l a c e d by palmar v a r i a b l e s as ones which had the g r e a t e s t weight on the 

f u n c t i o n . 
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The c o n c l u s i o n i s t h a t l i t t l e d i f f e r e n t i a t i o n i s p o s s i b l e 
between the two groups even though th e r e were s t a t i s t i c a l l y s i g n i f i c a n t 
d i f f e r e n c e s between them. Compared wi t h the other two parameters 
(CBPA, PFA), a l l the s t a t i s t i c s show t h a t l e s s d i s c r i m i n a t i o n i s p o s s i b l e 
than using b i r t h l o c a t i o n , as observed p r e v i o u s l y i n the u n i v a r i a t e 
s t a t i s t i c s . 

MALES 

Degree of Welshness, Ancestry : English/Welsh 

Unlike the previous parameters, males show more d i s c r i m i n a t i o n 

than females between the groups, but o n l y m a r g i n a l l y . There was a 

s i g n i f i c a n t d i s c r i m i n a n t f u n c t i o n p < 0.05 w i t h 1.79% of e x p l a i n e d 

v a r i a n c e w i t h i n i t , f o r the reduced data s e t . Those v a r i a b l e s w i t h 

the g r e a t e r c o e f f i c i e n t s were RFR3 (+0.6668), LFR3 (-0.5732) although 

two more, RFU4 and LFR2 had weight g r e a t e r than 0.49. No d i g i t was 

p a r t i c u l a r l y r e p r e s e n t e d . Both the d i s t a n c e between c e n t r o i d s , 0.266 

S.D. u n i t s , and the p r o b a b i l i t y of c o r r e c t c l a s s i f i c a t i o n , 56.27%, a r e 

g r e a t e r than i n females. The complete data s e t improved d i s c r i m i n a t i o n 

between the groups, the D~ being s i g n i f i c a n t (p < 0.01). The amount o f 

explained v a r i a n c e was s u b s t a n t i a l l y i n c r e a s e d to (4.66%) as w e l l as the 

i n t e r - c e n t r o i d d i s t a n c e (0.432 S.D. u n i t s ) . However, the a b i l i t y to 

p r e d i c t the group i n a c l a s s i f i c a t i o n a r r a y was only m a r g i n a l l y improved 

from the reduced s e t , t h i s being a l i t t l e unexpected i n view o f the 

d e t a i l e d s t a t i s t i c s . Compared with the previous parameters, a n c e s t r y 

i s comparable i n i t s a b i l i t y to d i s c r i m i n a t e , e s p e c i a l l y on the reduced 

data s e t . The e x p l a i n e d v a r i a n c e , c l a s s i f i c a t i o n arrayed, and d i s t a n c e 

a p a r t of the c e n t r o i d , are s i m i l a r to those found f o r males p r e v i o u s l y , 

although c l o s e r to those using the c h i l d ' s b i r t h p l a c e than to the groups 

generated using the p a r e n t ' s . I t i s n o t i c e a b l e t h a t only f i n g e r r i d g e 
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counts have the gr e a t e r weight i n the f i r s t set, s i m i l a r to t h a t shown 
when the parents' b i r t h l o c a t i o n s were analysed above, although d i f f e r e n t 
v a r i a t i o n s are represented i n each. 

Language : English and Welsh, Reduced Matrices 

The p o s s i b i l i t y t h a t a d i v i s i o n o f the po p u l a t i o n , i n terms 

of a b i l i t y to speak Welsh, was not i n v e s t i g a t e d by u n i v a r i a t e s t a t i s t i c a l 

method. However, i t w i l l be examined by m u l t i v a r i a t e means i n combination 

w i t h the three primary parameters used. F i r s t , an attempt to give a 

general d i s c r i m i n a n t f u n c t i o n between the two language groups w i l l be made. 

Females 

I t was possible to produce a d i s c r i m i n a n t f u n c t i o n between the 

two language groups, the magnitude of the between-centroid distances 

being s t a t i s t i c a l l y s i g n i f i c a n t (p < 0.1%) . Very l i t t l e o f the contained 

variance was explained by the f u n c t i o n however (1.48%), although a high 

frequency o f c o r r e c t c l a s s i f i c a t i o n s was achieved, namely 57.58%. I n 

a l l , nine v a r i a b l e s c o n t r i b u t e d to the f u n c t i o n , the g r e a t e s t c o e f f i c i e n t 

being associated w i t h RFU4 (+0.595), LFR5 (-0.616), RFPII (-0.768). 

The distance between the cent r o i d s i n S.D. u n i t s was 0.330. 

Males 

Males were l e s s s u c c e s s f u l l y d i s c r i m i n a t e d than females. No 

s i g n i f i c a n t f u n c t i o n could be generated to separate the group c e n t r o i d s 

(p > 10%). The amount of explained variance was very small, 0.60% w i t h 

correspondingly low p r o b a b i l i t y o f c o r r e c t l y c l a s s i f y i n g the cases, 54.52%, 

not s t a t i s t i c a l l y d i f f e r e n t from chance. 

The a n a l y s i s i n d i c a t e s t h a t , on i t s own, language i s not a u s e f u l 

parameter on which to base data i n t e r p r e t a t i o n . There appears to be l i t t l e 

d i f f e r e n c e between the groups i n e i t h e r males o r females although f o r females 

a degree o f d i s c r i m i n a t i o n between the groups was p o s s i b l e . 
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Ancestry : A l l c a t e g o r i e s (DOW/0,4)) 

Throughout the previous a n a l y s i s , and indeed a l l subsequent 

a n a l y s i s , the parameter termed 'ancestry* has taken two d i v i s i o n s , 

E n g l i s h and Welsh, these c l a s s e s corresponding to those i n d i v i d u a l s with 

zero or one Welsh grandparental surname and three or four Welsh grandparental 

surnames r e s p e c t i v e l y (page 55 ) . The amalgamation of the o r i g i n a l f i v e 

groups i n t o two, with the e l i m i n a t i o n of one, was due to the n e c e s s i t y to 

r a i s e the sample s i z e w i t h i n each c l a s s on the assumption t h a t those groups 

combined were the most ap p r o p r i a t e . The two groups have been examined by 

both u n i v a r i a t e and m u l t i v a r i a t e methods f o r p o s s i b l e v a r i a b i l i t y . However, 

we are now a t a stage to ask i f a m u l t i v a r i a t e d i s c r i m i n a n t a n a l y s i s w i l l 

support the i n i t i a l assumption on which amalgamation was based. The 

d i s c r i m i n a n t f u n c t i o n s were between the f i v e c l a s s e s using the complete 

data matrix f o r each sex. 

Females 

Between the f i v e groups four d i s c r i m i n a n t f u n c t i o n s could be 

e s t a b l i s h e d . The C.C. shows t h a t i n t o t a l they accounted f o r 10.59% of 

the contained v a r i a n c e , t h i s being much g r e a t e r than the amount ex p l a i n e d when 

the amalgamated s e t s were compared. The c o n t r i b u t i o n of each f u n c t i o n 

i s shown i n Table 68. No p a r t i c u l a r l a b e l can be attached to the 

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

the l e f t and r i g h t hand, the a x i a l t r i r a d i i being r e p r e s e n t e d on f u n c t i o n 

(1) and ( 3 ) . The c l a s s i f i c a t i o n a r r a y based on the f u n c t i o n s showed t h a t 

27.18% of c a s e s were c o r r e c t l y c l a s s i f i e d as a g a i n s t 20% expected by chance. 

F u r t h e r examination r e v e a l e d t h a t each group d i f f e r e d i n the a b i l i t y of i t s 

members to be c o r r e c t l y placed, the middle group (DOW = 2) having the lowest 

v a l u e (20.3%), while the two extreme c l a s s e s were much higher, D0W{0) = 29.1%. 

D0W(3) = 31.5%, DOW(4) = 33.0%. T h i s i s what was hoped f o r , the c l a s s with 
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equal inputs of E n g l i s h and Welsh being intermediate between the o t h e r s , 

c o n t a i n i n g elements of both. However, with such a small number place d 

c o r r e c t l y , the d i f f e r e n c e s between the groups i s only s l i g h t . Even so, 
2 

the F matrix f o r the s i g n i f i c a n c e of the D between groups i n d i c a t e s t h a t 

many o f the d i f f e r e n c e s are s t a t i s t i c a l l y s i g n i f i c a n t . I n order to o b t a i n 

a p i c t o r i a l r e p r e s e n t a t i o n o f the r e l a t i o n s h i p between the groups a non-

m e t r i c multidimensional s c a l i n g t e s t was performed using the programme 

Mi n i s s a . An a l t e r n a t i v e would have been to p l o t the c e n t r o i d coordinates 

i n a l l dimensions. However, M i n i s s a attempts to r e l a t e a c t u a l N dimensional 

r e l a t i o n s h i p s to a rank order matrix i n fewer dimensions. I n the p r e s e n t 

matrix the four dimensions were reduced to two with zero s t r e s s on K r u s k a l ' s 

s t r e s s e stimator. The p l o t i s given on page 432. I m p l i c i t i n the use 

of the parameter i s the assumption t h a t when moving from the c l a s s with no 

Welsh grandparents to t h a t with four, the i n t e r v e n i n g groups w i l l show mono-
2 

t o n i c i t y . We do not expect t h a t the i n t e r v a l s i n terms of D between 

c l a s s e s w i l l be equal, although we do attempt to p l a c e p o i n t s i n l i n e a r N 

dimensional space. I f the r e l a t i o n s h i p was p e r f e c t , the f i v e c l a s s e s 

would f a l l on a s t r a i g h t l i n e . I n p r a c t i c e , o f course, they do not, as 

F i g u r e l l shows. 

Examining the input matrix r e v e a l s t h a t i n general monotocity 

i s achieved between the f i v e c l a s s e s , the main e r r o r being f o r c l a s s two 

(D0W(2)) which i s too c l o s e to DOW(O), and the d i s t a n c e between D0W(3) and 

DOW(4) which i s too g r e a t compared with the remaining l e n g t h s . I t can 

be seen t h a t c l a s s DOW(2) f a l l s somewhat between the remaining p o i n t s , w h i l e 

the a d d i t i o n or removal of a Welsh grandparent causes as g r e a t an i n c r e a s e 
2 

i n the r e s p e c t i v e D r e l a t i v e to a second i n c l u s i o n or removal. (The DOW 

( 4 ) / ( 3 ) and D0W(0)/(1) d i s t a n c e s are g r e a t e r than the DOW(3)/(2) and D0W(1)/ 

(2) r e s p e c t i v e l y . ) The g r e a t e s t d i s t a n c e i s , as hoped, between the 'pure' 

c l a s s e s o f DOW(O) and D0W(4). I t must now be asked how t h i s a f f e c t s the 
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i n i t i a l assumption to amalgamate. I n judging t h i s we must remember t h a t 

an a d d i t i o n a l a n a l y s i s between the c l a s s e s with DOW(2) removed may, or 

may not, a l t e r the r e l a t i o n s h i p s generated. A c t u a l a n a l y s i s showed t h a t 

another s e t of f u n c t i o n s generated without DOW(2) d i d not change the 

r e l a t i o n s h i p between the remaining p o i n t s . The amount o f explained 
2 

v a r i a n c e was i n f a c t i n c r e a s e d with a l l i n t e r - c l a s s D being s t a t i s t i c a l l y 

s i g n i f i c a n t (p > 0.05). I t seems t h a t while we a r e j u s t i f i e d i n assuming 

t h a t c l a s s e s DOW(O) and D0W(4) are a t opposite p o l e s , the i n c l u s i o n of the 

other c l a s s e s with them may s e r i o u s l y a f f e c t p a r t i t i o n i n g . On the evidence 

to hand, b e t t e r amalgamation would have been D0W(1) with D0W(3), even 

though the F matrix i n d i c a t e s t h a t they are s t a t i s t i c a l l y d i f f e r e n t i a t e d . 
2 

S i n c e they have the s m a l l e s t D , c l a s s DOW(2) would be e l i m i n a t e d from 

f u r t h e r a n a l y s i s as i t i s now. 
Males 

The corresponding d i s c r i m i n a n t s between the a n c e s t r a l c l a s s e s 

f o r males e x p l a i n e d a g r e a t e r p r o p o r t i o n of the v a r i a n c e than f o r females, 

v i z . 11.79%. The v a r i a b l e s with the g r e a t e r loadings do not bear any 

r e l a t i o n s h i p to those shown i n females, a f e a t u r e found f o r other f u n c t i o n s , 

only s i x v a r i a b l e s being common to each a n a l y s i s . A noteworthy f e a t u r e 

however i s t h a t the v a r i a b l e TBL i s p r e s e n t w i t h a l a r g e loading i n each of 

the f i r s t three f u n c t i o n s . Indeed, i t alone has a weight g r e a t e r than 0.5 

on f u n c t i o n one. C l a s s i f i c a t i o n on the b a s i s of the f u n c t i o n s gave 28.69% 

c o r r e c t l y placed, s l i g h t l y higher than i n females, but l i k e them i n t h a t 

the g r e a t e r f r e q u e n c i e s o f c o r r e c t placement occur i n the outer groups w i t h 

DOW(2) again having an almost random d i s t r i b u t i o n of the f u n c t i o n s . The 

F matrix shows t h a t not a l l the d i s t a n c e s between c e n t r o i d s are s t a t i s t i c a l l y 
2 

s i g n i f i c a n t , examination of the Minissa p l o t o f D showing the r e l a t i o n s h i p 

of the p o i n t s . A two-dimensional p l o t gave zero s t r e s s by K r u s k a l . 
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Examination of the p l o t s shows t h a t c l a s s e s DOW(2) and DOW(3) 
53 2 l i e very c l o s e together, with a n o n - s i g n i f i c a n t D between them. When 

2 

the D a s s o c i a t e d with the remaining p o i n t s are examined, however, i n 

c o n j u n c t i o n with the p l o t there i s no monotonicity i n d i c a t e d . A ranking 

of the d i s t a n c e f a c t o r s f o r the f i v e c l a s s e s would e s s e n t i a l l y be DOW(O), 

DOW ( 3 ) , DOW ( 2 ) , DOW ( 4 ) , D0W(1). While DOW(O) and DOW (4) a r e a t opposite 

p o l e s , the extreme p o s i t i o n of D0W(1) compared with DOW(O) precludes the 

ranked order v/hich was ev i d e n t i n females. Compared to females, i t seems 

t h t c l a s s DOW(l) and D0W(3) have interchanged, a l t e r i n g the r e l a t i o n s h i p s . 

I t s hares a common f e a t u r e i n t h a t the d i s t a n c e s DOW(0)/(1) and DOW(3)/(4) 

are l a r g e , the r e s u l t of a s u b s t i t u t i o n producing a dramatic e f f e c t . 

However, the l a c k of monotonicity does not correspond to the hypothesised 

r e l a t i o n s h i p s . 

I n r e l a t i o n s h i p to ray o r i g i n a l amalgamation i t would seem th a t 

h eterogeneity has been introduced i n t o the dichotomous model. However, 

as the intergroup r e l a t i o n s h i p s a r e not a l i g n e d , as hoped, the u s e f u l n e s s 

of the parameter i s doubtful. An improvement may have been the amalgamation 

of c l a s s e s D0W(2) and D0W(3) or even t h e i r removal from the a n a l y s i s , although 

i t i s doubtful i f a trimodal parameter w i t h no l i n e a r i t y , r e s u l t i n g from a 

name s u b s t i t u t e , would be any b e t t e r than the amalgamated groups o r a 

dichotomy based on the p o l a r c l a s s e s . I n a manner comparable w i t h the 

a n a l y s i s f o r females, d i s c r i m i n a n t f u n c t i o n between the c l a s s e s w i t h D0W(2) 

removed i n c r e a s e d the amount of e x p l a i n e d v a r i a n c e , but l e f t the r e l a t i o n s h i p s 

between the remaining c l a s s e s e s s e n t i a l l y i d e n t i c a l i n absolute magnitude 

and ra n k i n g s . 
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C h i l d ' s B i r t h p l a c e and Ancestry: Salop/Powys x English/Welsh 

The a b i l i t y of the parameters to produce d i s c r i m i n a t i o n when 

used i n d i v i d u a l l y has been considered by m u l t i v a r i a t e d i s c r i m i n a n t f u n c t i o n s . 

A t t e n t i o n must now t u r n to combinations of these c r i t e r i a to see i f a more 

s t r i c t d e f i n i t i o n of the subset can improve both the p r e d i c t a b i l i t y of 

c o r r e c t c l a s s i f i c a t i o n of the c a s e s and the amount of e x p l a i n e d v a r i a n c e , 

as w e l l as the i n v e s t i g a t i o n of the s p a t i a l r e l a t i o n s h i p s between the groups. 

I n essence I wish to reduce the within-group heterogeneity while i n c r e a s i n g 

between-group h e t e r o g e n e i t y . The f i r s t combination w i l l be a n c e s t r y by 

the c h i l d ' s b i r t h p l a c e , both parameters taken as dichotomous, i . e . E n g l i s h 

and Welsh with Salop and Powys. 

Females (F.C.) 

Table 7 ^ g i v e s the d e s c r i p t i o n s t a t i s t i c s f o r the four 

groups generated. Three f u n c t i o n s can be produced between these, the t o t a l 

amount of e x p l a i n e d v a r i a n c e being 7.44%. Most of t h i s i s taken out by the 

f i r s t two f u n c t i o n s , only 0.53% being a t t r i b u t a b l e to the t h i r d . The a n a l y s i s 

was based only on a reduced data matrix. I n a l l , 10 v a r i a b l e s c o n t r i b u t e d to 

the f u n c t i o n from the 32 input. P l o t t i n g the f i r s t two p r i n c i p a l f u n c t i o n s 

i n d i c a t e d t h a t the f i r s t i s producing a s p l i t between Salop and Powys, w h i l e 

the second a x i s has no e a s i l y d i s c e r n i b l e r e l a t i o n s h i p combining WS and E P 

a g a i n s t WP and ES. The t h i r d f u n c t i o n , although not p l o t t e d , c l e a r l y 

r e l a t e s to d i v i d i n g E n g l i s h from Welsh, the s m a l l C.C. r e f l e c t i n g the i n i t i a l 

m u l t i v a r i a t e a n a l y s i s on t h i s parameter alone. I f the f i r s t f u n c t i o n i s 

compared with t h a t produced e a r l i e r between c o u n t i e s based on the c h i l d ' s 

b i r t h p l a c e , i t i s apparent t h a t the v a r i a b l e s w i t h the l a r g e s t weight occur 

i n both, these being LFU3 and LFR5, although a t h i r d v a r i a b l e i n the l a t t e r i s 

not shown i n the former. F u n c t i o n two has no c o u n t e r p a r t on an e a r l i e r 

a n a l y s i s , but the f i n a l f u n c t i o n does. L i k e the f i r s t , v a r i a b l e s d e t a i l e d 



w i t h major weights i n the i n i t i a l d i s c r i m i n a n t a n a l y s i s were represented 

i n the present, those i n common being RAB and L F P I I , although t h i s l a t t e r 

f u n c t i o n contained an e x t r a d i s c r i m i n a t i n g v a r i a b l e RFR4 a t the expense 

of another. I t i s t e n t a t i v e l y concluded t h e r e f o r e t h a t the two parameters 

are s u f f i c i e n t l y d i s t i n c t to have d i f f e r e n t v a r i a b l e s d i s c r i m i n a t i n g 

between t h e i r c e n t r o i d s and, when i n combination, they a c t almost independ

e n t l y , producing f u n c t i o n s with many of the c h a r a c t e r i s t i c s of those 

i n i t i a l l y generated. The c l a s s i f i c a t i o n a r r a y r e v e a l e d t h a t 31.20% of 

cases could be c o r r e c t l y p l a c e d . However, t h i s would have been g r e a t e r 

were i t not f o r the low frequency found f o r the subset WP which had a much 

lower success r a t e , the remaining three s u b s e t s a l l having more than 35% 

c o r r e c t l y c l a s s i f i e d c a s e s . 

The F matrix between groups showed t h a t o n l y EP and WP d i d not 
2 

have a s i g n i f i c a n t D between them. P l o t t i n g the c e n t r o i d on the f i r s t 

two f u n c t i o n s (Figure 12 ) r e v e a l s t h i s c l e a r l y , these two groups d i f f e r i n g 

from both WS and ES which are, i n t h e i r own t u r n , s t a t i s t i c a l l y d i f f e r e n t . 

I t seems t h e r e f o r e t h a t w i t h i n Salop a n c e s t r y i s p l a y i n g a p a r t i n d i s c r i m 

i n a t i o n , but not i n Powys, wh i l e a major dichotomy between regions i s 

p r e s e n t . 

I n comparing these r e s u l t s with the u n i v a r i a t e s t a t i s t i c s 

any r e l a t i o n s h i p s tend to be t e n t a t i v e due to the high i n t e r c o r r e l a t i o n 

between v a r i a b l e s . Allowing f o r t h i s i t seems t h a t : -

(1) F i n g e r r i d g e count tends to d i f f e r e n t i a t e Salop from Powys 

(2) Ancestry shows no such a s s o c i a t i o n with v a r i a b l e groups 

(3) The r e l a t i o n s h i p s s p e c u l a t e d to be o c c u r r i n g by u n i v a r i a t e r e s u l t s 

are i n general upheld by m u l t i v a r i a t e . The Salop/Powys d i v i s i o n i s 

maintained but the s i g n i f i c a n c e of a n c e s t r y was more confused, the u n i v a r i a t e 

r e s u l t h i g h l i g h t i n g the comparison of ES/EP as a major dichotomy, as d i d the 

m u l t i v a r i a t e , but the l a t t e r a l s o i n d i c a t i n g a d i f f e r e n c e between WS/ES, a 

f e a t u r e not c l e a r l y seen from the former a n a l y s i s . 
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Males (M.C.) 

Using the sama parameters as f o r the females, j u s t d e s c r i b e d , 

on a reduced data s e t the three f u n c t i o n s produced explained 7.51% of the 

contained v a r i a n c e , s l i g h t l y more than i n females. The d i s t r i b u t i o n of 

t h i s between the f u n c t i o n s d i f f e r s however i n t h a t the t h i r d f u n c t i o n has 

a g r e a t e r share of the t o t a l , even though the main p a r t i s taken out by 

the f i r s t two. 

The f i r s t f u n c t i o n again separated Salop from Powys, w h i l e the 

second p a r t i t i o n e d E n g l i s h from Welsh. The f i n a l one compared WP and ES 

a g a i n s t WS and EP, g i v i n g s i m i l a r r e s u l t s to females except t h a t the second 

and t h i r d f u n c t i o n s a r e r e v e r s e d . The 11 v a r i a b l e s which a re used i n 

d i s c r i m i n a t i o n a r e n e a r l y a l l concerned with some a s p e c t of the f i n g e r s , 

the two palmar elements never having a major l o a d i n g on any f u n c t i o n . 

Comparing those v a r i a b l e s with the g r e a t e r loadings between the p r e s e n t 

a n a l y s i s and the i n i t i a l m u l t i v a r i a t e comparison f o r each parameter s e p a r a t e l y 

gave only s l i g h t agreement between the two. Fun c t i o n one had two common 

v a r i a b l e s with l a r g e weight, while the second had none, a d i f f e r e n t s i t u a t i o n 

from females. , One v a r i a b l e L F P I I was represented w i t h high l o a d i n g s on a l l 

three f u n c t i o n s , a l s o being one of the common two noted above. T h i s suggests 

t h a t i t i s a major d i s c r i m i n a t o r between the four s u b s e t s . T h i s i s however 

unexpected because the u n i v a r i a t e r e s u l t s gave no i n d i c a t i o n of t h i s v a r i a b l e 

having any s i g n i f i c a n t d i f f e r e n c e s between any groups, r e g a r d l e s s of the 

p a r t i t i o n i n g parameters or combination, and s e r v e s to i l l u s t r a t e how i n t e r -

c o r r e l a t i o n can a l t e r the i n t e r p r e t a t i o n of the v a r i a b i l i t y of a c h a r a c t e r 

between groups. 

The a b i l i t y of the fun c t i o n s to d i s c r i m i n a t e , as judged by the 

c l a s s i f i c a t i o n a r r a y , r e v e a l e d t h a t 32.40% of ca s e s were c o r r e c t l y p l a c e d 

but, l i k e females, the subset WP had the lowest v a l u e , reducing the o v e r a l l 

frequency although t h i s i s not as marked as i n females. 
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Mapping the c e n t r o i d s f o r the f i r s t two f u n c t i o n s gave the 

con c l u s i o n s noted above. The F matrix gave n o n - s i g n i f i c a n t d i f f e r e n c e s 
2 

to the D between ES/WS and EP/WP. However, the remainder show marginal 
2 

v a l u e s , the exception being f o r the D f o r WP/ES which i s h i g h l y s i g n i f i c a n t 

(p < 0.01) and WS/WP (p < 0.05). I t may be considered t h a t a n c e s t r y i s 

c o n t r i b u t i n g l i t t l e to d i s c r i m i n a t i o n f o r males, w h i l e b i r t h p l a c e again 

becomes the major component; the Salop/Powys d i v i s i o n being most prominent. 

The u n i v a r i a t e s t a t i s t i c gave no f i r m c o n c l u s i o n a s to inter g r o u p r e l a t i o n 

s h i p s , mainly due to the l a c k of s i g n i f i c a n t r e s u l t s a v a i l a b l e . One 

consta n t f e a t u r e i s t h a t the v a r i a b l e RT2,which was one of the few to have 

s t a t i s t i c a l s i g n i f i c a n c e between some of the groups, was represented by 

both u l n a r and r a d i a l count i n the p r e s e n t d i s c r i m i n a n t a n a l y s i s ; the t h i r d 

d i g i t s a l s o had some cons t a n t use between s t a t i s t i c s . 

Comparing the d i s t r i b u t i o n of subse t s between sexes showed some 

s i m i l a r p a t t e r n s . Both sexes g i v e a major d i v i s i o n between Powys and Salop 

even though the v a r i a b l e s on which t h i s i s based d i f f e r . They depart from 

t o t a l c o n s i s t e n c y i n t h a t while females g i v e a s i g n i f i c a n t WS/ES s p l i t , 

males do not, both sexes however agreeing i n combining WP/EP. 

Common County of Parent and Ancestry: Salop/Powys x English/Welsh 

A d i r e c t c o n t i n u a t i o n from the previous dual d i v i s i o n i s to use 

the common pl a c e of o r i g i n of the parents to d e f i n e b i r t h l o c a t i o n (Salop/ 

Powys) and to combine t h i s with a n c e s t r y , a n a l y s i s a g a i n being based on a 

reduced data s e t . 

Females (F.P.) 

Examining Table 72 r e v e a l e d t h a t the three f u n c t i o n s were 

e x p l a i n i n g 10.48% of the contained v a r i a n c e , of which 63.7% was taken out 

by the f i r s t f u n c t i o n and another 32.06% by the second. The f i n a l f u n c t i o n 
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had very l i t t l e d i s c r i m i n a t i n g power. I n t e r p r e t a t i n g the f u n c t i o n s was 

more d i f f i c u l t than i n the previous comparisons. I t appeared t h a t the 

f i r s t again separated Salop and Powys w h i l e the second was mainly involved 

with d i s c r i m i n a t i o n between WS and ES, the remaining two having much lower 

loadings than these on the f u n c t i o n . Those v a r i a b l e s which loaded h e a v i l y 

on the f i r s t f u n c t i o n could thus be compared with the former a n a l y s i s 

between Salop and Powys, based on a n c e s t r y . T h i s r e v e a l e d t h a t only one 

v a r i a b l e was common to both, LFR2, although the other element i d e n t i f i e d 

e a r l i e r was a l s o present, but with a low loading (LLATD - 0.35507) . The 

second f u n c t i o n showed no common v a r i a b l e s with the f u n c t i o n between E n g l i s h 

and Welsh presented e a r l i e r . 

The number of cases c o r r e c t l y c l a s s i f i e d by the f u n c t i o n s alone 

was 23.75%, only j u s t above the random l e v e l . However, the t a b l e showed 

t h a t the group WP was an abe r r a n t s e t with v e r y few c o r r e c t placements, 

most of the p u p i l s from t h i s s e t being p l a c e d i n EP. The remaining t h r e e 

subsets a l l had g r e a t e r than 33% c o r r e c t c l a s s i f i c a t i o n , the o v e r a l l mean 

with the ab e r r a n t group removed being 39.86%, comparable w i t h 39.39% given 

f o r the c h i l d ' s b i r t h p l a c e w i t h a n c e s t r y i f WP i s not conside r e d . 

The p l o t o f the c e n t r o i d a g a i n s t the f i r s t two f u n c t i o n s i s seen 
2 

i n F i g u r e 12 C o n s i d e r a t i o n of the F matrix r e v e a l e d t h a t the D 

between EP and WP was not s i g n i f i c a n t , w h i l e a l l the other comparisons were. 

T h i s t h e r e f o r e g i v e s a major dichotomy between Powys and Salop, but w i t h 

a n c e s t r y s e p a r a t i n g out E n g l i s h and Welsh w i t h i n Salop, but not Powys. 

These c o n c l u s i o n s e x a c t l y p a r a l l e l those found when the c h i l d ' s b i r t h p l a c e 

and a n c e s t r y were analysed (page 245 ) . I n view of the l a c k o f s i g n i f i c a n c e 

shown by the u n i v a r i a t e s t a t i s t i c s on the dual p a r t i t i o n s , these s i m i l a r i t i e s 

could not have been p r e d i c t e d . 
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Males (M.P.) 

The same a n a l y s i s performed on males showed the generated 

f u n c t i o n s were capable o f accounting for 10.46% of the v a r i a n c e contained 

w i t h i n the d i s c r i m i n a t i n g v a r i a b l e s . L i k e the previous a n a l y s i s on males, 

the t h i r d f u n c t i o n accounted f o r a g r e a t e r p r o p o r t i o n of t h i s than i t d i d 

i n females where two f u n c t i o n s c l e a r l y held > 90% of the o r i g i n a l information. 

Three v a r i a b l e s had l a r g e weight on the f i r s t f u n c t i o n , RFR3 (-0.851), 

LFR5 (+0.745), LFU5 (-0.509) from 8 s e l e c t e d , the f i r s t two of which were 

the only ones common to the e a r l i e r d i s c r i m i n a n t between males D0W(0,1) and 

FFA (0,1) r e s p e c t i v e l y . C l e a r l y there i s l i t t l e equivalence between the 

pres e n t and previous f u n c t i o n s . The c l a s s i f i c a t i o n a r r a y gave 30.47% 

c o r r e c t c l a s s i f i c a t i o n although two groups, ES, EP, had much g r e a t e r 

v a l u e s , 50.0%. 

As u s u a l , we can p l o t on the f i r s t two p r i n c i p a l f u n c t i o n s 

the c e n t r o i d s f o r the groups. F i g u r e 14 shows t h a t the f i r s t f u n c t i o n 

i s s e p a r a t i n g out ES d i f f e r e n t i a l l y , w h i l e the second p u l l s EP away. 

Both WP and WS a r e c l o s e to the o r i g i n on both f u n c t i o n s . However, the 

t h i r d f u n c t i o n dees separate WS from the remainder, t h i s being a p o s s i b l e 

a l t e r n a t e to the d i s t r i b u t i o n , c o n s i d e r i n g the s i m i l a r i t y of the C.C. f o r 

fu n c t i o n s 2 and 3. 

WP i s a t the o r i g i n of a l l three axes. The F matrix showed 
2 

t h a t the D between WS and WP was n o n - s i g n i f i c a n t (p > 0.05) a s were the 

d i s t a n c e s WP/EP and WS/EP. T h i s r e s u l t i n the subset ES i s the onl y one 

s t a t i s t i c a l l y to d i f f e r from the remaining three, a l l o f which could be 

combined in t o a s i n g l e group. The comparison with females shows agreement 

i n t h a t ES i s separated, but the s e t WS has become combined w i t h WP/EP 

(and not remained s e p a r a t e ) . Again, i n comparison with the f i g u r e f o r 

CBPA (0,1) and D0W(0,1), WS i s not combined w i t h ES but with EP-WP. 
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Examination of the u n i v a r i a t e s t a t i s t i c s gave no i n d i c a t i o n of the 
r e l a t i o n s h i p s expressed i n F i g u r e 14. 

We can now ask i f the four s e t s of a n a l y s i s j u s t r e ported have 

produced any c o n s i s t e n t c o n c l u s i o n s concerning the r e l a t i o n s h i p s between 

the four s u b s e t s . We have a l r e a d y reported the p o s s i b l e d i f f e r e n c e s 

between using the c h i l d ' s b i r t h p l a c e o r the parent's b i r t h l o c a t i o n to 

def i n e geographic placement (page 236 ) . However, f o r t h i s s e c t i o n no 

d i f f e r e n c e w i l l be made between e i t h e r parameter, e.g. EP being the same 

f o r each a n a l y s i s . F i g u r e T2 shows the r e l a t i o n s h i p g r a p h i c a l l y , 

the f o l l o w i n g being noted: -

(1) Within Powys no s i g n i f i c a n t d i f f e r e n c e was found between the 

E n g l i s h and Welsh r e g a r d l e s s of sex or geographic placement 

parameter. 

(2) The E n g l i s h i n Salop (ES) were always s t a t i s t i c a l l y separable 

from both EP and WP. 

(3) For the Welsh i n Salop (WS) the r e l a t i o n s h i p with the remaining 

subsets was v a r i a b l e . I n females i t was always a sep a r a t e 

e n t i t y , s t a t i s t i c a l l y d i f f e r e n t i a t e d from both ES and EP/WP f o r 

both the a n a l y s i s FC and FP. 

F i g u r e T2 

POWYS (MP) 
1 

WP 

EP 

FC,MC,FP,MP 

I WS SALOP 

(MC) -,- (FC, FP) 

I n males, WS was combined with ES f o r a n a l y s i s MC, but amalgamated w i t h 

WP-EP i n MP. 
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(4) Females always showed a major d i v i s i o n between Salop and Powys, 
r e g a r d l e s s of a n c e s t r y , while t h i s was true only f o r a n a l y s i s MC 
i n males. T h i s was r e f l e c t e d i n the f i r s t p r i n c i p a l d i s c r i m i n a n t 
f u n c t i o n s e p a r a t i n g c o u n t i e s i n a l l but t h i s l a t t e r a n a l y s i s . 

(5) The v a r i a b l e with the g r e a t e s t loadings on the f u n c t i o n s were not 

i n general the same between the four s e t s FC, MC, FP and MP. 

(6) The amount of e x p l a i n e d v a r i a n c e was g r e a t e r when the p a r e n t ' s 

b i r t h p l a c e was used, than when the c h i l d ' s b i r t h l o c a t i o n was 

s u b s t i t u t e d f o r both s e x e s . However, w i t h i n t h i s females had 

on both o c c a s i o n s > 93% of the explained v a r i a n c e contained 

w i t h i n the f i r s t two f u n c t i o n s , while i n males i t was never 

g r e a t e r than 80%. 

(7) C onsidering the u n i v a r i a t e r e s u l t s i t seems u n l i k e l y t h a t the 

c o n s i s t e n t r e l a t i o n s h i p s d e t a i l e d above would have been noted. 

With the u n i l a t e r a l maximum f i n g e r ridge count, an i n d i c a t i o n 

was given (page 97 ) but i t was not u n t i l the p r e s e n t a n a l y s i s 

t h a t other v a r i a b l e s could be i n c l u d e d i n d e f i n i n g the 

a s s o c i a t i o n s , and the constancy over both sex and parameter 

combinations r e v e a l e d . 

C h i l d ' s b i r t h l o c a t i o n (Salop/Powys) x Ancestry (English/Welsh) x Language 

of the c h i l d (English/English-Welsh) 

The general c o n c l u s i o n concerning the i n t e r a c t i o n of two 

parameters has been given above f o r a reduced data s e t , i t being considered 

t h a t the complete s e t of data would not have changed the above c o n c l u s i o n s and 

r e l a t i o n s h i p s . The t h i r d parameter to be examined i n i t i a l l y was language. 

L i t t l e d i s c r i m i n a t i n g power e x i s t e d w i t h i n t h i s l a t t e r parameter 
2 

although the D between c e n t r o i d s f o r females was s t a t i s t i c a l l y s i g n i f i c a n t . 

I t was p o s s i b l e however that when used i n c o n j u n c t i o n with the above parameters 
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i t may i n c r e a s e the amount of d i s c r i m i n a t i o n . There would of course 

be 8 p o s s i b l e combinations of three parameters, each with two a l t e r n a t i v e s , 

but i t was apparent t h a t sample s i z e was too low i n some to g i v e u s e f u l 

comparisons. For i n s t a n c e , the low frequency of Welsh speaking c h i l d r e n 

i n Salop makes t h e i r i n c l u s i o n i n a separate category u n r e a l i s t i c , and 

f o r Salop language was not t h e r e f o r e considered, d i v i s i o n producing j u s t 

an E n g l i s h and Welsh by a n c e s t r y , comparable with the above. Within 

Wales, however, i t was p o s s i b l e to have four separate c l a s s e s i n i t i a l l y , 

the d i s c r i m i n a n t f u n c t i o n a n a l y s i s on a reduced data s e t being based on 

s i x c l a s s e s (Tables 73/4 & 78/g). Subsequent to the a n a l y s i s , however, i t was 

found t h a t one c l a s s , the Welsh speaking E n g l i s h i n Powys, contained fewer 

cases than was d e s i r a b l e compared with the other c l a s s e s ( 1 5 ) , and although 

the a n a l y s i s was not repeated, t h i s c l a s s was not reported i n the p l o t s of 

c e n t r o i d s , being abnormally d i s t a n t from the remainder. The s i x c l a s s e s 

compared are thus:-

County Ancestry Language Code 

Salop E n g l i s h ES 

Salop Welsh WS 

Powys E n g l i s h E n g l i s h EPE 

Powys E n g l i s h Welsh EPW 

Powys Welsh E n g l i s h WPE 

Powys Welsh Welsh WPW 

Females (F.C.P.) 

Using the reduced data s e t , the d i s c r i m i n a n t f u n c t i o n a n a l y s i s 

produced f i v e f u n c t i o n s which accounted f o r 12.65% of the contained 

v a r i a n c e , more than the f u n c t i o n s based on only two parameters. The 

d i s t r i b u t i o n of the v a r i a n c e was such t h a t 63.32% of i t was accounted f o r 
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by the f i r s t two f u n c t i o n s . I n a l l , 10 v a r i a b l e s were i n v o l v e d i n the 

d i s c r i m i n a t i o n , o f which two were palmar ridge counts and the two ATD 

angles, the remainder being f i n g e r parameters, t h i s being about the 

expected p r o p o r t i o n of f i n g e r and palmar v a r i a b l e s from the i n i t i a l i n p ut. 

A c o n f l i c t a r i s e s because we have f i v e group c e n t r o i d s to p l o t 

i n t o four dimensional space. With t h r e e groups a two-dimensional p l o t 

i s a v a i l a b l e ; w i t h four, the m a j o r i t y of the v a r i a n c e i s w i t h i n the f i r s t 

two f u n c t i o n s , consequently a two-dimensional p l o t w i l l g i v e a good 

i n d i c a t i o n of the r e l a t i o n s h i p s . However, as the number of groups r i s e s 

to 5 and above, the v a r i a n c e tends ( i n the p r e s e n t data) to be spread on 

almost a steady downward g r a d i e n t between the f u n c t i o n s , the consequence 

being t h a t p l o t t i n g only the f i r s t two dimensions w i l l d i s t o r t the 

r e l a t i o n s h i p s . The approach used f o r t h i s and a l l subsequent a n a l y s i s , 

u n l e s s otherwise s t a t e d , i s to use a non-metric multi-dimensional s c a l i n g 

p l o t u t i l i s i n g the programme M i n i s s a (see page 225). T h i s has the 
2 

advantage of u t i l i s i n g the D and attempting to reproduce N dimensional 

r e l a t i o n s h i p s i n fewer (hopefully two) dimensions. The disadvantage i s 

t h a t i t u t i l i s e s the rank of the input matrix elements, t h i s becoming l e s s 

s e r i o u s as the number of input groups i n c r e a s e s . With only f i v e groups 

the ordered r e l a t i o n s h i p s are sound, but the a b s o l u t e magnitude of the 

i n t e r p o i n t d i s t a n c e s a re not. P l o t t i n g f i v e of the o r i g i n a l s i x groups 

(Figure 13) and c o n s i d e r i n g the a s s o c i a t e d F matrix shows t h a t two 

main groups are produced, these corresponding to Powys and Salop, t h i s 

l a t t e r region having i t s E n g l i s h and Welsh f r a c t i o n s s t a t i s t i c a l l y 

separated (p < 0.01). Both these l a t t e r c l a s s e s are a t a s t a t i s t i c a l l y 

s i g n i f i c a n t d i s t a n c e from a l l the groups w i t h i n Powys, which i n themselves 

have c e r t a i n s i m i l a r i t i e s . Reference to the previous a n a l y s i s ( F i g u r e 12) 

shows t h a t f o r a l l cases the E n g l i s h and Welsh i n Powys do not d i f f e r 

s t a t i s t i c a l l y , the p r e s e n t a n a l y s i s supporting t h i s to some ex t e n t . 

The previous c l a s s EP has been shown to be almost e x c l u s i v e l y EPE and 
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i s t h e r e f o r e comparable. The group WP has been s p l i t i n t o two p a r t s 
depending on l i n g u i s t i c a b i l i t y . The c o n c l u s i o n s are thus:-

(1) The group EPE does not d i f f e r s t a t i s t i c a l l y from e i t h e r 

WPE or WPW 

(2) The two groups WPE and WPW are s t a t i s t i c a l l y d i f f e r e n t 

(p < 0.05%), although only j u s t . 

The use of language has p u l l e d the two f a c t o r s w i t h i n WP a p a r t , 

n e i t h e r however being s t a t i s t i c a l l y d i f f e r e n t from EP. I t i s u s e f u l t h a t 

the most Welsh s e c t i o n WPW i s , i n rank terms, f u r t h e r away from ES and WS 

than the other two (WPE/EPE), although WPE i s u n f o r t u n a t e l y nearer than 

EPE to these l a t t e r c l a s s e s (ES/WS). Although there are two n o n - s i g n i f i c a n t 

d i f f e r e n c e s i n Powys, the s e t WPW i s f u r t h e r from EPE, both i n terms of 
2 

the D and the s i g n i f i c a n c e of t h i s d i s t a n c e than i s WPE, suggesting t h a t 

EP and WPE have more s i m i l a r i t i e s , t h a r T e i t h e r , to WPW. T h i s i s an ex

t e n s i o n of the e a r l i e r r e s u l t . Within Powys two groups now t e n t a t i v e l y 

e x i s t , namely WPW and EP + WPE, the l a t t e r l y i n g between the former group 

and the two s e t s w i t h i n Salop. 

Males (M.C.P.) 

Combining language with the c h i l d ' s b i r t h p l a c e and a n c e s t r y i n 

males, again using the s i x c l a s s e s defined f o r females, gave d i s c r i m i n a n t 

f u n c t i o n s which e x p l a i n 7.49% of the contained v a r i a n c e i n the reduced 

data s e t . The f i r s t f u n c t i o n accounted fo r n e a r l y h a l f of t h i s , 5 of 

the 8 v a r i a b l e s involved having high l o a d i n g s . Using a M i n i s s a p l o t of 
2 

D , not i n c l u d i n g c l a s s 3, gave F igure 15. I t i s i n t e r p r e t e d i n con

j u n c t i o n with both the F matrix and the previous 'two parameter' a n a l y s i s 

(Figure u ) . 



256 

The c o n s t a n t f e a t u r e s a r e , f i r s t , t h a t ES and WS remain 
2 

a s s o c i a t e d , with a n o n - s i g n i f i c a n t D between them, with t h i s group 

opposing those having Powys as the b i r t h p l a c e . As with the previous 

a n a l y s i s , WS i s very c l o s e to being s t a t i s t i c a l l y d i f f e r e n t from the 

Powys c l a s s e s , but not e x a c t l y so. However, i t s p o s i t i o n c l e a r l y combines 

i t with ES most s t r o n g l y . The e s s e n t i a l d i f f e r e n c e from Fi g u r e 14 i s 

t h a t the c l a s s WP, now d i v i d e d by language, produced a c l a s s WPW, the most 

Welsh element t h a t was p o s i t i o n e d a t a n o n - s i g n i f i c a n t d i s t a n c e from both 

ES and WS, the former being m a r g i n a l l y c l o s e r than the l a t t e r . WPE was 

i n a p o s i t i o n comparable with WP i n F i g u r e 14. I t i s c l e a r t h a t t h i s 

arrangement makes no sense i n terms of the proposed hypothesis. The most 

Welsh s e t should be f u r t h e s t away from the i n f l u e n c e of Salop, not c l o s e s t 

to i t . I t appears t h a t i n s u b s e t t i n g WP i n t o WPE and WPW an a b e r r a n t 

l a t t e r s e t has r e s u l t e d . To d e s c r i b e a subset as a b e r r a n t r e q u i r e s 

evidence beyond a r e l a t i o n s h i p not comparable with our h y p o t h e s i s . Two 

p i e c e s of evidence p o i n t to t h i s being c o r r e c t . F ' i r s t , the amount of 

information e x t r a c t e d i n terms of explained v a r i a n c e f a l l s between the 

i n i t i a l a n a l y s i s (page 247) and the i n c l u s i o n of language i n the p r e s e n t 

f u n c t i o n s . The i n c o r p o r a t i o n of language has not c o n t r i b u t e d to the d i s 

c r i m i n a t i n g a b i l i t y o f the v a r i a b l e s , t h i s being i n d i r e c t c o n t r a s t with 

the r e s u l t s f o r females where there was almost a doubling of the c a n o n i c a l 

c o r r e l a t e s and a meaningful d i s t r i b u t i o n of c e n t r o i d s on the p l o t . I t can 

be added t h a t the p l o t i t s e l f was a s u f f i c i e n t r e p r e s e n t a t i o n of the o r i g i n a l 
2 

D d i s t a n c e , the K r u s k a l S t r e s s being zero i n three dimension. 

The second l i n e of evidence i s t h a t even though the c l a s s WPW i s 

s t a t i s t i c a l l y d i f f e r e n t i a t e d from other c l a s s e s , the number of c o r r e c t l y 

c l a s s i f i e d c a s e s w i t h i n , based on the f u n c t i o n s , i s only 14%, a g r e a t e r 

number i n f a c t being p l a c e d i n c l a s s WPE (18.9%) although we would expect 

16.67% by chance alone. I t i s probably a d i r e c t r e s u l t of WPW moving 
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toward ES/WS which maintained WPE i n a p o s i t i o n comparable w i t h WP 
rather than the inherent s e p a r a b i l i t y of the subset. 

I t . appears t h a t language i s not adding to d i s c r i m i n a t i o n f o r 

males when combined w i t h ancestry and the c h i l d ' s b i r t h p l a c e , a t l e a s t i n 

a reduced data set. The subset WPW occupies an aberrant p o s i t i o n on a 

Minissa p l o t , close to the "English" element, w h i l e chance probably placed 

WPE i n a favourable p o s i t i o n r e l a t i v e to the remaining classes. 

Parent's B i r t h p l a c e ! Sa lop / p o w y S ) x Ances t ry (English/Welsh) x Language 

(English/English-Welsh) 

As w i t h the previous analyses, the l o c a t i o n of the c h i l d i n 

geographical space can also be defined by the common l o c a t i o n o f the parents' 

b i r t h p l a c e s . Discriminant function;; exactly comparable w i t h those j u s t 

d e t a i l e d f o r males and females can thus be generated. However, a new 

aspect i s now introduced. I n a l l previous analyses the amalgamation of 
2 

classes was based on the non-significance o f the D between c e n t r o i d s . 

I n much of the f o l l o w i n g analysis two forces c o n f l i c t . I t i s a w e l l known 

s t a t i s t i c a l axiom t h a t given a s u f f i c i e n t l y l a r g e sample size almost any 

comparison can become s i g n i f i c a n t , y e t i n d i s c r i m i n a n t a n a l y s i s small 
2 

sample sizes tend to bias the estimated D upwards, exaggerating the 

distances. The f i r s t f a c e t of large sampling probably r e s u l t e d i n the 

si g n i f i c a n c e s found e a r l i e r between the two subsets based on ancestry alone, 

while small size undoubtedly made group (3) on page 253 extreme. 

When the s u b s t i t u t i o n of the common parental b i r t h p l a c e f o r the c h i l d ' s 

occurs, there i s a corresponding r e d u c t i o n i n the sample size w i t h i n each 

class. I f the number o f cases w i t h i n each i s roughly equivalent, then 

t h i s bias i s u n l i k e l y to a l t e r the ranked r e l a t i o n s h i p s between classes, 

but the s i g n i f i c a n c e of these distances could be biased. I f the a c t u a l 

distance i s an accurate r e f l e c t i o n o f the " c o r r e c t " distance, then a small 

sample w i l l reduce the degree of freedom and r a i s e the p r o b a b i l i t y . 
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2 

A l t e r n a t i v e l y the small sample may give an abnormally high D w i t h the 

associated high s i g n i f i c a n c e . I n many ways the argument i s c i r c u l a r 

but i f we allow f o r sample s i z e , then t h i s would at l e a s t reduce the bias. 
The present SPSS programme does not do so, the associated F m a t r i x being 

2 

f o r the raw D . Hence i n i n t e r p r e t i n g r e s u l t s from such analysis the 

Minissa p l o t s are valuable i n using rank and g i v i n g s p a t i a l representations 

which can, to a l i m i t e d extent, reduce extreme distances. References w i l l 

t h e r e f o r e be made p a r t l y to the F matrix and also to the r e l a t i v e d i s t r i b u t 

ion o f p o i n t s i n reduced space and compared w i t h p l o t s made using the l a r g e r 

sample sizes based on the c h i l d ' s b i r t h p l a c e . 
Females (F.P.P.) 

When the c h i l d ' s b i r t h p l a c e was replaced by the common parent's 

the sample size was reduced from 874 to 4 59, o f which 216 f e l l i n one group, 

the i n e q u a l i t y i n group samples thus being l a r g e . The fu n c t i o n s generated 

however accounted f o r 18.15% o f the contained variance, more than the com

parable analysis w i t h the c h i l d ' s b i r t h p l a c e (page 437 ) , the i n c l u s i o n o f 

language to the dual comparison almost doubling the percentage (page 436). 

More than 90% o f t h i s i n f o r m a t i o n i s contained w i t h i n the f i r s t three 

f u n c t i o n s , the f i r s t two o f which have t h e i r greatest loadings on f i n g e r 

r i d g e counts while the palmar r i d g e counts c o n t r i b u t e d mostly to the t h i r d 

one. The palmar p a t t e r n i n t e n s i t y index only appears i n the f o u r t h and 

f i f t h f u n c t i o n s while the l e f t ATD angle (LLATD), although present i n the 

l i s t , never loads high on any f u n c t i o n . 
2 

A Minissa p l o t o f the D gave a two-dimensional r e p r e s e n t a t i o n 

w i t h zero s t r e s s (Kruskal). The d i s t r i b u t i o n of p o i n t s agair shows a 

d i v i s i o n between Salop and Powys, yet w i t h i n the former the English and 

Welsh are not s t a t i s t i c a l l y separate (p > 0.10), t h i s being the f i r s t 
2 

occasion f o r females when t h i s comparison has not given a s i g n i f i c a n t D . 
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2 The a c t u a l s i g n i f i c a n c e of the numerous D v a r i e s , but i n general Salop 
remains apart from Powys although a l l comparisons w i t h ES are marginal. 
Within Powys WPW i s again s t a t i s t i c a l l y s i g n i f i c a n t from WPE although not 
so from EPE. These p r o b a b i l i t i e s are a t odds w i t h previous r e s u l t s i n 
p a r t . I f the p o s i t i o n of the p l o t s i s examined they are extremely com
parable w i t h both Figure 13 using the c h i l d ' s b i r t h p l a c e and Figure 12 
without language i n c l u s i o n . The main l o c a t i o n a l d i f f e r e n c e i s the p o s i t i o n 
of WPW r e l a t i v e to the remaining groups. Whereas i n Figure 13(a) i t was 
most d i s t a n t from the Salop group and on the opposite side of EPE from WPE, 
the present analysis found i t r o t a t e d away from EPE w i t h WPE now i n a more 
medial p o s i t i o n . Compared w i t h Figure 12 the d i v i s i o n o f WP i n t o i t s two 
p a r t s r e s u l t s i n WPW moving i n some d i r e c t i o n to the r i g h t o f the p l o t and 
WPE moving close to EPE. Hence the d i s t r i b u t i o n of p l o t s i s comparable 
w i t h the r e l a t i v e l o c a t i o n s p r i o r to the i n c l u s i o n of language. I n 
general, the a n a l y s i s gives three groups:-

(1) Salop as a u n i t , w i t h English and Welsh combined 

(2) WPW as a separate group, although w i t h i t s c l o s e s t 

r e l a t i o n s h i p w i t h the t h i r d group rat h e r than the f i r s t . 

(3) An amalgamation of EPE and WPE, most c l o s e l y associated 

w i t h WPW and d i s t a l from ES andWS 

Compared w i t h Figure 12 the main d i f f e r e n c e s are the amalgamation 

of ES w i t h WS and the r e l a t i v e p o s i t i o n o f WPW to the remaining groups. 

Males (M.P.P.) 

An analysis f o r males comparable w i t h t h a t j u s t given f o r females 

showed t h a t the d i s c r i m i n a n t f u n c t i o n s produced could e x p l a i n 14.4% of the 

contained variance, again an increase from the 7.49% found w i t h the c h i l d ' s 

b i r t h p l a c e being used and from the 10.46% f o r analysis MP. Almost 79% 
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of t h i s i n f o r m a t i o n i s contained w i t h i n the f i r s t two f u n c t i o n s 

approximately equally and of the 8 v a r i a b l e s c o n t r i b u t i n g t o t h i s 

d i s c r i m i n a t o r only one (RLATD) i s not a f i n g e r r i d g e count, t h i s l a t t e r 

element not loading h i g h l y u n t i l the t h i r d f u n c t i o n i s derived. 
2 

The Minissa p l o t of the D gave zero stress (Kruskal) f o r a two 

dimensional r e p r e s e n t a t i o n of the rank order distances (Figure 15) 

The F matrix revealed t h a t only one c l a s , ES, was s t a t i s t i c a l l y d i f f e r e n t 

from the remainder, confirming previous analysis (Figure 14) 
2 

The remaining groups l i e i n a l i n e but c o n s i d e r a t i o n of the a c t u a l D 

and the F m a t r i x , apart from showing a l l the distances t o be n o n - s i g n i f i c a n t 

suggests t h a t the groups WPW and WPE are much more c l o s e l y r e l a t e d t o each 

other than t o the remaining two. The c l o s e s t group to t h i s i s EPE, 

again w i t h a b i r t h p l a c e i n Powys, while WS i s most d i s s o c i a t e d from the 

remainder. These r e l a t i o n s h i p s bear l i t t l e resemblance t o those i n 

Figure 14 w i t h the c h i l d ' s b i r t h p l a c e used. However, the wayward 

nature of t h i s d i s t r i b u t i o n has already been noted (page 256) and y e t 

compared w i t h analysis MP (page 250 ) there i s a reasonable agreement. 

ES i s s t i l l the only s i g n i f i c a n t group but the r e l a t i o n s h i p of WPW and 

WPE t o the remainder i s d i f f e r e n t from t h a t shown by MP, the main d i f f e r e n c e 

being t h a t EPE i s now between WPW + WPE and WS, and not most d i s t a n t from i t . 

I t seems t h e r e f o r e t h a t w i t h i n males only two groups can be 

detected; ES i s one, the remainder being combined w i t h i n the second. The 

r e l a t i o n s h i p s w i t h i n t h i s second group are vague, i n one case EP being 

combined most c l o s e l y w i t h WPW + WPE (WP), while i n another analysis WS 

i s most c l o s e l y associated w i t h WP, EP being d i s t a n t from them. The 

lack of s t a t i s t i c a l d i f f e r e n c e between the groups and of c o n s i s t e n t 
2 

r e l a t i o n s h i p s i n terms of D suggests random forces a c t i n g w i t h i n the second 

major class t o i n f l u e n c e and remove more precise r e l a t i o n s h i p s . 
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Having d e t a i l e d f o r the e i g h t previous sets of analysis 
the e f f e c t t h a t successive p a r t i t i o n i n g of the reduced data set had 
produced, we may now ask whether any c o n s i s t e n t a s s o c i a t i o n or conclusions 
can be deduced. For the dual p a r t i t i o n s t h i s has been d e a l t w i t h 
e a r l i e r (page 251). 

The i n c l u s i o n of language was most productive i n females 

a l l o w i n g the d i v i s i o n of WP i n t o WPE and WPW, the l a t t e r being placed a t 

a s t a t i s t i c a l l y s i g n i f i c a n t distance from the amalgamated classes WPE and 

EPE (Figures 13 & 15). The r e l a t i v e p o s i t i o n of WPW t o the other 

classes d i f f e r e d depending on whether the c h i l d ' s or parent's b i r t h p l a c e 

was used i n the a n a l y s i s . I n the former cases WPW was f u r t h e s t away 

from ES and WS, while w i t h the l a t t e r parameters i t was approximately 

e q u i d i s t a n t from WPE + EPE. A s t a t i s t i c a l d i f f e r e n c e between ES and WS 

was evident f o r three of the four sets of a n a l y s i s , and only i n the f i n a l 

one was t h i s d i f f e r e n c e reduced (Figure 15). I f , however, the 
2 

magnitude of the D between those groups i s compared as a simple f r a c t i o n 
2 

to the maximum D produced by the a n a l y s i s , then the corresponding values 

f o r Figures 13(a) and 13(b) are 0.595 and 0.609, c l e a r l y very s i m i l a r 

although the l a t t e r a n alysis gave n o r i - s i g n i f i c a n t p r o b a b i l i t y i n the F 

m a t r i x . This t h e r e f o r e i s possibly a r e s u l t of a small sample a f f e c t i n g 
the s i g n i f i c a n c e although a l l t h a t has p r e v i o u s l y been stat e d about the 

2 
sample si z e , D and s i g n i f i c a n c e must be borne i n mind. The previous 

2 

sets of analysis have given s i g n i f i c a n c e t o the ES/WS D and i t seems t h a t 

they may indeed form separate classes w i t h i n Salop, g i v i n g f o u r possible 

groups on the basis of the three parameters a v a i l a b l e . 

Compared w i t h the females, males gave a much more confused r e s u l t . 

I t was evident t h a t increasing the number of classes w i t h i n the d i s c r i m i n a n t 

analysis does not a u t o m a t i c a l l y lead t o an increase i n the amount of ex

plained variance, as was evident when the a n a l y s i s MC was compared w i t h 
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analysis MCP. The most deviant r e s u l t i n males i s indeed t h a t f o r 
MCP, the remaining three having some consistency. I t seems t h a t the 
subset ES forms a separate group i n males when the parent's b i r t h p l a c e i s 
one of the p a r t i t i o n i n g c r i t e r i a , but not when the c h i l d ' s b i r t h p l a c e i s 
used i n i t s place. W i t h i n Powys no d i f f e r e n c e between English and Welsh 
i s evident except f o r the aberrant p l o t i n Figure 15(a). The i n t e r r e l a t i o n 
ships of the subsets w i t h i n Powys are v a r i a b l e but w i t h the parent's 
b i r t h p l a c e , used WS i s also shown t o belong t o t h i s set regardless of 
language considerations, g i v i n g two basic classes f o r the a n a l y s i s . 
When the c h i l d ' s b i r t h p l a c e i s used, the basic d i v i s i o n i s between Salop 
and Powys. I f analysis MCP i s not included, then the main d i v i s i o n s of 
the male data are between Salop and Powys. Language i s having l i t t l e 
d i s c r i m i n a t i n g e f f e c t , w h i l e s u b s t i t u t i n g the parent's b i r t h p l a c e f o r 
the c h i l d ' s r e s u l t s i n the movement of WS from being w i t h ES t o an 
as s o c i a t i o n w i t h Powys. 

The Salop-Powys s p l i t i s common t o both sexes as w e l l as the 

separate ES group w i t h the parent's b i r t h p l a c e . The three areas of 

d i f f e r e n c e are:-

(1) ES always being separate from WS i n females but only when 

the parent's b i r t h p l a c e i s used i n males 

(2) The class WPW e x i s t s as a separate u n i t i n females but not i n 

males. 

(3) WS i s never associated w i t h Powys i n females but i s i n males 

when the parent's b i r t h p l a c e i s involved. 

A d d i t i o n a l general conclusions can be summarised as f o l l o w s : -

(1) Increasing the number of classes i n the analysis allowed a 

greater percentage of explained variance. 

(2) Using the parent's b i r t h p l a c e gave a greater amount of explained 

variance than using the c h i l d ' s b i r t h l o c a t i o n . 
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(3) Finger ridge counts tended t o weight most he a v i l y on the f i r s t 
few d i s c r i m i n a n t f u n c t i o n s w h i l e palmar v a r i a b l e s were e i t h e r 
not involved i n the production of the f u n c t i o n s or only had 
s i g n i f i c a n t loadings on the lower f u n c t i o n s . 

Regional M u l t i v a r i a t e Analysis 

The use of m u l t i v a r i a t e analysis was now extended t o the 

f i f t e e n regions defined p r e v i o u s l y (page 2 0 4 ) . 

Child's B i r t h p l a c e 

Female 

Discriminant f u n c t i o n analysis was c a r r i e d out on both the 
reduced and t o t a l data set. Examination showed t h a t the l a t t e r m a t r i x 

was much more capable of producing d i s c r i m i n a t i o n both i n terms of the 

amount of explained variance and the a b i l i t y t o c o r r e c t l y c l a s s i f y cases. 

The reduced data set gave 18.85% explained variance w i t h 12.39% of cases 

c o r r e c t l y c l a s s i f i e d , w h i l e the complete matrix accounted f o r 54.74% of 

the variance and had 17.17% of cases c o r r e c t l y placed. When these f i g u r e s 

were compared w i t h the 6.67% of c o r r e c t l y c l a s s i f i e d cases expected by 

chance, i t was apparent t h a t i n moving from the former t o the l a t t e r data 

set, i n every group except one, the number of cases c o r r e c t l y placed had 

increased, the magnitude of t h i s varying over groups but the d i f f e r e n c e s 

being r e f l e c t e d i n the weighted means given above. 

Comparing the v a r i a b l e s which c o n t r i b u t e d t o the f u n c t i o n s showed 

t h a t of those t h a t were p o t e n t i a l l y common t o each data set, the ones which 

had the highest loading on the f i r s t f u n c t i o n , f o r the reduced m a t r i x , were 

maintained i n the analysis when using the complete matrixa, although these 

v a r i a b l e s which loaded most h i g h l y on the lower order f u n c t i o n s d i d not 

t r a n s f e r across. I n a d d i t i o n i t seemed t h a t those v a r i a b l e s which gave 
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s i g n i f i c a n c e on the one-way analysis of variance described e a r l i e r , were 
not p r e f e r e n t i a l l y c o n t r i b u t i n g t o these f u n c t i o n s , w h i l e many v a r i a b l e s 
t h a t d i d not give such s i g n i f i c a n c e were capable of c o n t r i b u t i n g t o the 
f i r s t few d i s c r i m i n a n t f u n c t i o n s when entered i n t o the a n a l y s i s . I t 
seems from the analysis t h a t even when many v a r i a b l e s are c o r r e l a t e d , 
e n t e r i n g as many as p o s s i b l e i n t o the analysis a f f o r d s a greater chance 
of f i n d i n g some which w i l l give s i g n i f i c a n t d i s c r i m i n a t i o n between the 
groups, even though the u n i v a r i a t e s t a t i s t i c s gave no i n d i c a t i o n as t o 

t h e i r usefulness. 
2 

The D produced from the F matrices were subjected t o s i n g l e 

l i n k c l u s t e r i n g (SLC), maximal linkage c l u s t e r i n g (MLC) and multidimensional 

s c a l i n g using Minissa (MDS). Each data set had i t s own matrix and each 

w i l l be described separately and a comparison made a t the end. As there 

i s much d e t a i l t o be obtained from each an a l y s i s , the main a s s o c i a t i o n w i l l 

be given somewhat b r i e f l y , w i t h r e l e v a n t arguments where necessary. A l l 

m a t e r i a l on tvhich the discussion i s based i s given i n the Appendix. 

Reduced Matrix 

Females 

The two c l u s t e r i n g methods and the MDS a l l agree i n the primary 

l e v e l of amalgamation, these being:-

(1) Welshpool (2) Oswestry (3) L l a n f a i r Caereinion (4) Machynlleth 
Newtown Ellesmere Llanidloes Knighton 
L l a n f y l l i n 

Those i n group (1) form a n a t u r a l u n i t as do those i n ( 2 ) . The 

t h i r d group i s a l i t t l e unusual i n t h a t the regions are not d i r e c t l y 

connected. However, i t seems possible t h a t a r e d e f i n i t i o n of the Newtown 

catchment might give c o n t i n u i t y between them. The f o u r t h group i s p e c u l i a r 

i n t h a t the two l o c a t i o n s are separated by a large distance, yet they are 

at l e a s t both mountainous regions, t h i s p o s s i b l y p r o v i d i n g the connection 

between them. 
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The remaining groups a l l have t h e i r r e l a t i o n s h i p s t o the 

above c l u s t e r s a t a much lower l e v e l than e x i s t s w i t h i n the above, the 

exception p o s s i b l y being Shrewsbury. This region i s on MLC combined 
2 

i n t o (3) due t o i t s small D w i t h L l a n f a i r Caereinion. However, SLC does 

not amalgamate i t w i t h the l a t t e r u n t i l the groups ( 1 ) , (2) and (3) have 

themselves been combined. MDS favours the r e s u l t from MLC, although t h i s 

i s a s u b j e c t i v e conclusion. The r e l a t i o n s h i p s of the above groups are 

also c l e a r , groups (1) and (2) being most s i m i l a r , group (3) combining 

w i t h them next. Depending on which manner of c l u s t e r i n g i s employed 

Shrewsbury w i l l next combine w i t h the three sets i f i t has not already 

done so. Having reached the p o i n t where the l e v e l of s i m i l a r i t y has been 

reduced t o include those regions i n the three groups, the areas remaining 

a l l have more vague r e l a t i o n s h i p s t o the above and t o each other. I t i s 

at t h i s l e v e l t h a t SLC and MLC s t a r t t o disagree. SLC combines Bishop's 

Castle i n t o the main group because of i t s r e l a t i o n s h i p w i t h Ellesmere, 

while MLC puts i t w i t h Rhayader, This l a t t e r combination seems much 

b e t t e r due t o the close p r o x i m i t y of Bishop's Castle w i t h the l a t t e r . 

I n a d d i t i o n , these two are most s i m i l a r t o group (4) on MLC, t h i s again 

being geographically meaningful, although the l e v e l a t which these regions 

associate i s among the lowest f o r the mat r i x . Pontesbury has i t s c l o s e s t 

a s s o c i a t i o n w i t h Oswestry, while Church S t r e t t o n r e l a t e s mostly t o L l a n f a i r 

Caereinion. I t i s apparent t h a t as we widen the degree of a s s o c i a t i o n 

between groups, then u l t i m a t e l y we end up w i t h a s i n g l e class. The d e c i s i o n 

as t o what p o i n t we judge the c l u s t e r s t o be heterogeneous i s a r b i t r a r y . 
I n the present analysis where sampling may be c r i t i c a l i n producing aberrant 
2 

D , i t seems t h a t anything not included i n the i n i t i a l groups are suspect 

i n i t s f i n a l a s s o c i a t i o n . The c h a r t which f o l l o w s summarises the 

r e l a t i o n s h i p s found:-
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Figure T3 

Group (1) Group (2) Group (3) Group (4) Group (5) 

SHREWSBURY 

PONTESBURY 

RHAYADER 

BISHOP'S CASTLE 

CHURCH STRETTON 

MEIFOD 

I t seems t h a t the southern areas of Rhayader, Knighton and 

Bishop's Castle, w i t h Machynlleth j o i n i n g i t , although having v a r i a b l e 

a s s o c i a t i o n , tend t o have more i n common than they do w i t h any of the 

remaining areas. The i n t e r r e l a t i o n s h i p s between these other regions are 

cl e a r , although two areas are suspect i n t h i s c l a s s , while the r e l a t i o n s h i p 

t o the southern region i s not convincing. Small sampling makes the p o s i t i o n 

of Meifod extremely t e n t a t i v e . 

Complete Matrix 

to be the most probable. Three i n i t i a l groups are formed. However, SLC 

shows t h a t w i t h i n t h i s f i r s t l e v e l two regions are i n c o n f l i c t . F i r s t , 
2 

Shrewsbury has i t s smallest D w i t h Oswestry, w h i l e Newtown has i t s c l o s e s t 

a s s o c i a t i o n w i t h Welshpool. MDS revealed t h a t a f t e r f i t t i n g the f i f t e e n 

regions i n t o three dimensional space (Kruskal stress = 0.090), Shrewsbury 

remainder closer t o Oswestry than L l a n i d l o e s . I n f a c t t h i s was i t s 

Females 

Using MLC, the r e l a t i o n s h i p s set out i n Figure T4 are considered 
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c l o s e s t a s s o c i a t i o n w i t h any region. Newtown d i f f e r e d however i n t h a t 
MDS placed i t nearer t o L l a n f a i r Caereinion than to Welshpool, confirming 
the MLC r e l a t i o n s h i p above. Ellesmere amalgamates r e a d i l y w i t h group (1) 
due t o i t s close a s s o c i a t i o n w i t h L l a n f y l l i n , Welshpool and Oswestry, 
while groups (2) and (3) also f a i r l y n a t u r a l l y merge together. 

Figure T4 

Group (1) Group (2) 

WELSHPOOL 

OSWESTRY 

MACHYNLLETH 

LLANFYLLIN 

ELLESMERE 

BISHOP'S CASTLE 

MEIFOD 

RHAYADER 

LLANIDLOES 

SHREWSBURY 

Group (3) 

> LLANFAIR CAEREINION 

1- - NEWTOWN 

Group (4) 

PONTESBURY 

CHURCH STRETTON 
" "' 1 

KNIGHTON 

The conciseness of the c l u s t e r s i s now decreasing, Figure 

showing the order i n which the d i f f e r e n t regions are merged w i t h the major 

groups i n i t i a l l y d e fined. When examined by MDS they form two u n i t s , the 

most o u t l y i n g regions e n t e r i n g the c l u s t e r l a s t . As i d e n t i f i e d e a r l i e r , 

i t i s Newtown which i s 'pushing' i n t o the a l t e r n a t i v e group most s t r o n g l y 

w i t h Shrewsbury t o a lesser extent. I f the two d i v i s i o n s set out above 

are displayed geographically, then the r e l a t i o n s h i p s shown f i t w e l l i n t o 
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what we would want, i . e . those regions which a d j o i n each other are present 
i n the same group. The f i n a l two regions t o enter the above groups, 
Rhayader and Knighton, are those which show an aberrant r e l a t i o n s h i p . 
I t would have been a c l e a r e r p i c t u r e had one or both of them been placed 
i n the a l t e r n a t i v e group, there then being no d i s j o i n t e d boundaries f o r 
these. Of the two, i t i s Rhayader t h a t i s most suspect, being the l a s t 
t o enter the analysis on both SLC and MLC, as w e l l as having a p e r i p h e r a l 
p o s i t i o n on a MDS p l o t . Even so, both these regions must be suspect i n 
t h e i r r e l a t i o n s h i p s a t the present stage of the a n a l y s i s , e s p e c i a l l y when 
t h e i r sample sizes are considered. 

The other d i s j o i n t e d a s s o c i a t i o n i s between Machynlleth and i t s 

neighbours f o r i t i s most s t r o n g l y combined w i t h L l a n f y l l i n and Welshpool 

and not w i t h the a d j o i n i n g areas. I n view of the s t r e n g t h of t h i s 

r e l a t i o n s h i p , being the second strongest on SLC and MLC, i t cannot be 

dismissed as sampling and must f o r the present time be considered a r e a l 

r e l a t i o n s h i p . 

I t can now be questioned whether the two data sets g i v e comparabl 

r e s u l t s , and the answer i s seemingly 'Yes', although the f a c t t h a t one set 

was contained w i t h i n the other must i n f l u e n c e the r e s u l t s . Several 'basic 

groups appear although the r e l a t i o n s h i p s w i t h i n these groups vary, as do 

those between groups. 

The strongest associations are:-

(1) L l a n f y l l i n , Welshpool, Oswestry, Ellesmere 

(2) L l a n f a i r Caereinion, Newtown, L l a n i d l o e s , Shrewsbury 

(3) Pontesbury, Church S t r e t t o n 

(4) Rhayader, Bishop's Castle 

I t seems t h a t (3) i s r e l a t e d t o (2) w h i l e (4) i s never combined 

w i t h (2) or (3) although i t can be w i t h ( 1 ) . This l a t t e r group changes 
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i t s a s s o c i a t i o n w i t h (2) + (3) and (4) between the two sets of a n a l y s i s . 
Machynlleth i s never s t r o n g l y associated w i t h (4) but on both occasions 
belongs t o the same super group as does Meifod. F i n a l l y , Knighton gave 
no consistent association w i t h any other area. 

Parent's B i r t h p l a c e 

Females 

As w i t h the previous s e r i e s of analyses put forward, the next 

stage was t o consider using the common par e n t a l b i r t h p l a c e t o a l l o c a t e a 

p u p i l t o a p a r t i c u l a r l o c a t i o n . When t h i s was done i t was apparent t h a t 

the size of sampling w i t h i n some groups was lower than d e s i r a b l e , even 

a f t e r amalgamation. With t h i s i n mind two sets of d i s c r i m i n a n t f u n c t i o n 

analyses were c a r r i e d out t o see i f , even under these undesirable c o n d i t i o n s , 

any v a r i a t i o n akin t o t h a t shown f o r the c h i l d ' s b i r t h p l a c e was present. 

I t was seen t h a t few c o n s t r u c t i v e r e l a t i o n s h i p s were going t o emerge. 

Although the amount of explained variance was large f o r both data sets, 
2 

the F mat r i x elements and the D were l a r g e , subsequent c l u s t e r i n g g i v i n g 

no s t r u c t u r e t o these matrices. With both SLC and MLC, groups were added 

t o a s i n g l e class w i t h no d i f f e r e n t i a t i o n i n t o c l u s t e r s appearing. The 

nucleus of t h i s s i n g l e group was L l a n f y l l i n , Welshpool and Oswestry, the 

other regions being added t o t h i s on an apparently random basis. There 

are two pos s i b l e explanations:-

(1) There i s no v a r i a t i o n akin t o t h a t found f o r the previous 

analysis present f o r t h i s parameter. From a s i n g l e 'core' 

region the population spread out, seemingly c l i n a l l y , w i t h 
the i n c l u s i o n of the other regions i n t o t h i s group being random. 

(2) Differences between regions do e x i s t but these are masked due 
2 

t o the extreme D produced by small samples w i t h i n many of the 
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groups. Although we would hope t h a t a sample, even a small 
one, would under m u l t i v a r i a t e c o n d i t i o n s w i t h a complete data 
set r e v e a l i t s a s s o c i a t i o n , or lack of i t , w i t h a given r e g i o n , 
i t seems t h a t the e f f e c t i s t o give an extreme po p u l a t i o n l y i n g 
on the l i m i t s of i t s h y p o t h e t i c a l universe of r e l a t i o n s h i p s , as 
found on a MDS p l o t . The sampling e r r o r s seem t o outweight the 
f i n e r d i f f e r e n c e s p o s s i b l y present over the l i m i t e d geographic 
area studied. 

The second explanation i s much the more l i k e l y , e s p e c i a l l y 
2 

i n view of the co r r o b o r a t i n g evidence concerning sample size and D by 

Dennis (pers. comm.) (Dennis 1977b). 
Reduced Matrix 

Males 

Using the c h i l d ' s b i r t h p l a c e t o locate the males i n geographic 

space, and performing a d i s c r i m i n a n t f u n c t i o n a n a l y s i s on a reduced data 

set, revealed t h a t fourteen f u n c t i o n s would i n t o t a l account f o r 29.33% 

of the contained variance of which the f i r s t two f u n c t i o n s had 5.9% and 

5.0% r e s p e c t i v e l y . The a b i l i t y of these fu n c t i o n s t o d i s c r i m i n a t e i s 

measured by the frequency of c o r r e c t l y c l a s s i f i e d cases w i t h i n the sample, 

t h i s being 12.84% as against 6.67% expected by chance. Of the t h i r t y 

two v a r i a b l e s i n p u t , s i x t e e n were involved i n the f u n c t i o n s , the l e a s t ATD 

angle being h i g h l y loaded on the f i r s t two fu n c t i o n s and although f i n g e r 

r i d g e counts form over h a l f the v a r i a b l e s (9) they are less frequent as a 

p r o p o r t i o n of the whole than i n females. 
2 

Three methods of c l u s t e r i n g the D were again considered, the 

general amalgamation sequence being given i n Figure T5 f o r MLC. 

Three primary groups appear, w i t h a f o u r t h , much weaker assemblage forming 
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a t a l a t e r stage. The members of each group are neighbours except f o r 
group (2) although both these areas l i e on the same side of the border. 
The strongest r e l a t i o n s h i p i n (1) i s between L l a n f y l l i n and Oswestry, 
while the remaining two regions are added only a f t e r the other two groups 
have been formed. As soon as these primary groups have been produced, 
the f i r s t two combine and remain unchanged u n t i l only the more l i m i t e d 
areas are brought i n t o the a n a l y s i s : -

Figure T5 

Group (1) Group (2) Group (3) Group (4) 

LLANFYLLIN 
OSWESTRY 
WELSHPOOL 
MACHYNLLETH 

SHREWSBURY LLANFAIR CAEREINION 
BISHOP'S CASTLE NEWTOWN 

LLANIDLOES 

ELLESMERE 

PONTESBURY 

MEIFOD 

KNIGHTON 
CHURCH STRETTON 

RHAYADER 

The t h i r d group has a progression of areas combining w i t h i t , 

the f o u r t h group being produced as the s t r e n g t h of these r e l a t i o n s h i p s 

decreases. The merging of group (1/2) and (3) occurs only a f t e r a l l but 

two areas have been placed i n t o one of the three classes a v a i l a b l e , these 

two notably being areas which had the lowest sample si z e . The p o s i t i o n and 

order of entry of these i n t o the formation i s shown i n Figure T5. 

Considering SLC gave two primary classes which d i f f e r e n t i a t e d 

p r i o r t o the c h a r a c t e r i s t i c linkage s t r i n g being formed. The f i r s t class 
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agreed w i t h group (1) given above, while the second contained group (3) 

as i t s c l o s e s t elements. However, i t i s i n the r e l a t i v e p o s i t i o n of the 

elements of group (2) t h a t the two methods apparently d i f f e r i n i t i a l l y , 

f o r SLC combines Shrewsbury and Bishop's Castle w i t h group (3) p r i o r 

t o amalgamation w i t h group (1) and not subsequently as MLC d i d . I n 

a d d i t i o n , SLC forms a super group of a l l the elements i n the primary group 

of Figure T5 p r i o r t o other areas being included i n the c l u s t e r . 

Ellesmere and Ll a n i d l o e s are r e l a t e d most c l o s e l y t o elements w i t h i n 

group (3) f o r both MLC and SLC, while Pontesbury changes i t s l o y a l t y 

between methods. Examination of the MDS p l o t gave no assistance, f o r 

the three groups form a rough e q u i l a t e r a l t r i a n g l e . 
2 

I f the mean D between the areas of group (2) and the other two 

are c a l c u l a t e d , a k i n t o average l i n k c l u s t e r i n g , then groups (2) and (3) 

are f r a c t i o n a l l y closer than (1) and (2) due t o the p r o x i m i t y of group (2), 

w i t h Newtown, hence the favoured SLC. The elements w i t h i n the small 

group ( 4 ) , w h i l e d i s t a l on both the MDS and MLC, form a reasonable geo

g r a p h i c a l u n i t although the southern area of Bishop's Castle interposes 

i n t o i t . 

T h e * r e l a t i v e r e l a t i o n s h i p s of the groups are given i n Figure T5 

under the assumption t h a t the MLC i s the c o r r e c t one. The primary groups 

remain the same although, as explained, the r e l a t i v e r e l a t i o n s h i p of 

group (2) t o the remainder i s suspect and may, as a r e s u l t of f u r t h e r 

i n v e s t i g a t i o n , be aligned w i t h group (3) r a t h e r than (1) as i n the 

presented f i g u r e . 

Complete Matrix 

Males 

The d i s c r i m i n a n t f u n c t i o n analysis between the male's b i r t h 

l o c a t i o n s f o r a complete data matrix produced fourteen f u n c t i o n s w i t h 
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54.26% explained v a r i a n c e between groups. As u s u a l , most of t h i s 

v a r i a n c e was contained w i t h i n the f i r s t few f u n c t i o n s , the i n i t i a l f i v e 

a l l t a k i n g out s i g n i f i c a n t amounts of information and accounting f o r 

63.29% of the v a r i a n c e . A comparison w i t h the reduced data s e t showed 

t h a t more information was being u t i l i s e d from the complete matrix due to 

the a b i l i t y to s e l e c t b e t t e r d i s c r i m i n a t o r s from those a v a i l a b l e . The 

frequency of c o r r e c t l y c l a s s i f i e d c ases was 16.47%, again g r e a t e r than the 

reduced s e t produced. Had i t not been f o r a low s u c c e s s r a t e f o r one 

region (Welshpool), t h i s l a t t e r frequency would have been g r e a t e r s t i l l 

and would have then given complete c o n s i s t e n c y , f o r when males and females 

are compared, the former sex had g r e a t e r d i s c r i m i n a t i n g s u c c e s s as measured 

by both the explained v a r i a n c e and the frequency of c o r r e c t c l a s s i f i c a t i o n 

f o r both the complete and reduced data s e t s . 

U t i l i s i n g the same three c l u s t e r i n g methods as p r e v i o u s l y , but 

c o n s i d e r i n g f i r s t MLC gave the amalgamation sequence s e t out below:-

F i g u r e T6 

Group (1) Group (2) Group (3) Group (4) 

LLANFYLLIN 
WELSHPOOL 
OSWESTRY 

MACHYNLLETH 

BISHOP'S CASTLE 

NEWTOWN 
LLANIDLOES 

LLANFAIR CAEREINION KNIGHTON 
ELLESMERE CHURCH STRETTON 

Group (5) 

PONTESBURY 
SHREWSBURY 

MEIFOD 

RHAYADER 

SLC shows a v a r i a t i o n i n that Newtown i s combined w i t h L l a n f y l l i n 

and Welshpool before any other, w h i l e MLC w a i t s u n t i l a l o o s e r arrangement 
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has been formed. SLC produced the c h a r a c t e r i s t i c c h a i n of amalgamations 

w h i l e MLC i n d i c a t e d some c l u s t e r i n g a t lower l e v e l s of homogeneity. As 

w i t h previous a n a l y s i s , the a r e a s with s m a l l sample s i z e s enter the con

f i g u r a t i o n l a s t , but the groups i n t o which they are e v e n t u a l l y p l a c e d make 

geographical sense. The exception i n both the p r e s e n t and former a n a l y s i s 

i s Meifod which remains a d i s t i n c t e n t i t y to the l a s t . The MDS p l o t p l a c e s 

groups (4) and (5) a t opposite s i d e s of the p l o t , the t h r e e remaining groups 

having a somewhat intermediate p o s i t i o n . Whether t h i s j u s t r e f l e c t s the 

s m a l l e r sampling s i z e s i n them i s u n c e r t a i n but i t i s a p o s s i b l e explanation, 

the other of course being t h a t t h i s t r u l y r e f l e c t s the g r e a t e s t d i s s i m i l a r i t y 

being shown between them for any p a i r e d comparison. The r e l a t i o n s h i p s of 

the three remaining groups a r e d i f f i c u l t to a s c e r t a i n from the MDS p l o t s 

alone. There i s a suggestion t h a t group (2) i s c l o s e r to group (1) than 

i s group ( 3 ) , but t h i s i s a s u b j e c t i v e opinion a t b e s t , and i t seems t h a t 

the groups defined above show more s i m i l a r r e l a t i o n s h i p s to each other than 

they do to the p e r i p h e r a l ones of the p l o t . The order i n which the groups 

combine i n F i g u r e T 6 seems reasonable when considered i n r e l a t i o n s h i p to 

F i g u r e T 5 . 

C o n s i d e r a t i o n of the two m a t r i c e s has produced groups which 

e x h i b i t e d v a r y i n g degrees of homogeneity w i t h i n themselves. I f the two 

s e t s of data are compared, then c e r t a i n groupings stand out because of t h e i r 

c o n s i s t e n c y . These are considered to be as f o l l o w s : -

(1) L l a n f y l l i n , Welshpool, Oswestry (Machynlleth, Bishop's C a s t l e ) 

(Meifod) 

(2) L l a n f a i r C a e r e i n i o n , E l l e s m e r e 

(3) Newtown, L l a n i d l o e s 

(4) Rhayader, Knighton, Church S t r e t t o n 

No c o n c l u s i o n as to the p o s i t i o n of Meifod can be a t t a i n e d 

so i t i s i n c l u d e d i n (1) above as a s u p p o s i t i o n as to where i t should go. 
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The most d i f f i c u l t areas to p l a c e a r e Pontesbury and Shrewsbury. I t seems 
t h a t they have t h e i r c l o s e s t r e l a t i o n s h i p with Welshpool, the reduced matrix 
i n d i c a t i n g t h i s , but the complete matrix keeping them a p a r t . Rather than 
g i v e an u n c e r t a i n r e l a t i o n s h i p , the quest i o n must remain open for the 
pr e s e n t . 

P a r e n t a l B i r t h p l a c e 

For reasons e x a c t l y s i m i l a r to those given f o r females (page 269) 

the use of parent's b i r t h l o c a t i o n was precluded from f u r t h e r a n a l y s i s due 

to the s m a l l sample s i z e p r e s e n t i n some ar e a s even a f t e r amalgamation. 

The r e s u l t s and c o n c l u s i o n s given f o r females apply e q u a l l y w e l l f o r males. 

Comparison of Regional d i f f e r e n t i a t i o n f o r each sex 

I n examining the s t r u c t u r e of the populations of the mid Welsh 

borderland i t was hoped t h a t some measure of c o n s i s t e n t r e g i o n a l d i f f e r -

i e n t a t i o n might be found. I t i s expected t h a t c o n s i d e r a t i o n of v a r i a t i o n 

f o r i n d i v i d u a l dennatoglyphic t r a i t s might i n d i c a t e c o n s i d e r a b l e l e s s 

c o n s i s t e n c y than would the use of the m u l t i v a r i a t e techniques s e t out above. 

Whether the same s o r t of r e g i o n a l a s s o c i a t i o n s a r e expected when both s e r i e s 

are considered i s a much more problematic question. I n an i d e a l s i t u a t i o n 

i t i s hoped t h a t the gene pool f o r each sex was under the same c o n s t r a i n t s 

and i n f l u e n c e s such t h a t d i f f e r e n t i a t i o n between two areas could be 

detected i n e i t h e r sex. I have suggested e a r l i e r t h a t the magnitude of 

the sex d i f f e r e n c e for i n d i v i d u a l v a r i a b l e s i s i n i t s e l f a v a r i a b l e worthy 

of i n v e s t i g a t i o n . T h i s being so, i f completely d i f f e r e n t p a t t e r n s of 

r e g i o n a l a s s o c i a t i o n were found i t would not negate the r e s u l t s f o r the 

other sex, nor indeed the whole s e r i e s of a n a l y s i s . what i s a more l i k e l y 

e x p l a n a t i o n i s t h a t there may be s m a l l e r u n i t s of amalgamation of two or 

th r e e areas i n the present survey, and the order and manner i n which these 

combine may vary between the sexes, but with c o n s i s t e n c y w i t h i n each u n i t . 
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The b a s i c u n i t s of c o n s i s t e n c y shown between sexes are as 

f o l l o w s . (Meifod i s included w i t h the f i r s t group on geographical 

grounds.) :-

(1) L l a n f y l l i n , Welshpool, Oswestry, Meifod 

(2) Machynlleth, Bishop's C a s t l e 

(3) Newtown, L l a n i d l o e s ( L l a n f a i r C aereinion) 

There i s a strong i n d i c a t i o n t h a t L l a n f a i r C a e r e i n i o n can be 

combined i n w i t h ( 3 ) . Considering the above groups, (1) and (2) are 

o f t e n combined, w h i l e (3) amalgamates w i t h them a t an e a r l y stage i n the 

procedure. For the remaining s i x regions c o n s i s t e n c y i s l a c k i n g . 

E l l e s m e r e appears to have a ' c l o s e r ' r e l a t i o n s h i p w i t h Powys than w i t h 

the more s o u t h e r l y l o c a t i o n of Salop. I n a d d i t i o n , Rhayader and Knighton 

show some r e l a t i o n s h i p . Shrewsbury, Pontesbury and Church S t r e t t o n have 

a degree of c o n s i s t e n c y i n t h e i r r e l a t i o n s h i p w i t h i n each sex, but not 

over sex. The o v e r a l l c o n c l u s i o n from the previous s e r i e s of a n a l y s i s 

i s t h us:-

F i g u r e T7 

(1) LLANFYLLIN, WELSHPOOL, OSWESTRY, MEIFOD 

I ^ 
(2) MACHYNLLETH, BISHOP'S CASTLE «e 3» (3) NEWTOWN, LLANIDLOES, 

LLANFAIR CAEREINION 

ELLESMERE 
Males 

(4) RHAYADER, KNIGHTON-~ CHURCH STRETTON 

PONTESBURY ? 

SHREWSBURY ' 

Those areas contained w i t h i n (1) make good geographical sense. 

They l i e next to each other w i t h good communications between each. I t 

was hoped i n i t i a l l y t h a t the r e l a t i v e p o s i t i o n of Meifod could be 
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e s t a b l i s h e d but the small sample made t h i s d i f f i c u l t and i t i s only 
geographical proximity which p l a c e s i t i n t h i s group. Group (3) i s 
again a n a t u r a l u n i t . Newtown a c t s as a c e n t r e of a t t r a c t i o n f o r t h i s 
upper region of the Severn v a l l e y and draws on the population from the 
northern s i d e of the Kerry h i l l s and below the d i v i d e a t Llanbrynmaur 
i n the upper Severn v a l l e y . The a l t e r n a t i v e movement of people from 
L l a n i d l o e s i s e i t h e r over Plynlimon to Aberystwyth or south down the Wye 
v a l l e y to Rhayader, both more d i f f i c u l t than down the Severn v a l l e y to the 
now expanding Newtown. I t i s a l i t t l e s u r p r i s i n g t h a t L l a n f a i r C a e r e i n i o n 
should combine with t h i s group r a t h e r than with Welshpool i n view of the 
proximity of the former w i t h the l a t t e r . I n the l i g h t of the marriage 
matrix developed l a t e r , t h i s i s an even more c o n f l i c t i n g a s s o c i a t i o n . 
I t i s p o s s i b l e t h a t t h i s r e f l e c t s the h i s t o r i c a l demography of the ' E n g l i s h ' 
southern Montgomery marcher l o r d s h i p s , extending north of the Severn i n t o 
the western massif, but not extending into the Welshries of the north, o r 
over i n t o the western c o a s t a l regions around Machynlleth. That Bishop's 
C a s t l e combines with (1) i s reasonable except t h a t t h i s r e g i o n i s i n the 
north probably much i n f l u e n c e d by the neighbouring route i n t o Newtown and 
northward towards Shrewsbury, c o n s t i t u t i n g the most heterogeneous o f the 
u n i t s i n i t i a l l y d e f i n e d on school catchment alone. I t s amalgamation w i t h 
Machynlleth i s strange i n view o f the l a c k of proximity of the two a r e a s . 

I n many c a s e s Machynlleth i s much more s t r o n g l y r e l a t e d to (1) 

than the southern S h r o p s h i r e region even though the L l a n f a i r C a e r e i n i o n 

r e g i o n i s interposed between them. The l i n k (although weak) between (4) 

and Church S t r e t t o n seems reasonable i f Bishop's C a s t l e were heterogeneous, 

allowing a l i n k through southern Salop. There w i l l be a more d e t a i l e d 

c o n s i d e r a t i o n l a t e r . However, f o r the time being, amalgamations s e t o u t 

below a r e made, and a r e a n a l y s i s of the four s e t s produced, performed to 

see i f we have made any improvement by us i n g the a v a i l a b l e information. 
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New Redefined Regions 

D e f i n i t i o n of the New Regions 

The m u l t i v a r i a t e a n a l y s i s has thus i n d i c a t e d t h a t s e v e r a l r e g i o ns 

can be t e n t a t i v e l y grouped together to form l a r g e r u n i t s . However, one 

such grouping makes l i t t l e sense, t h a t between Machynlleth and Bishop's 

C a s t l e . Although the l a t t e r r e l a t e s on many o c c a s i o n s to Welshpool, i t 

was f e l t t h a t a s u b d i v i s i o n of t h i s r egion would be more r e a l i s t i c i n terms 

of the h i s t o r y and main towns i n the reg i o n . Consequently the f o l l o w i n g 

boundary changes were made:-

(a) The southern h i l l region of the Bishop's C a s t l e area, centred 

around Clun and extending to Lydbury North, was separated from the northern 

h a l f and attached to the combined grouping a t Rhayader and Knighton. I n 

a d d i t i o n , the h i l l r egions of Church S t r e t t o n were i n c l u d e d to give a new 

l a r g e r grouping comprising the h i l l region of north Radnorshire and southern 

Salop. The j u s t i f i c a t i o n f o r much of t h i s i s based on topography and the 

marriage migration matrix examined l a t e r (page 301). 

(b) The northern p a r t of Bishop's C a s t l e had o r i g i n a l l y bordered 

a g a i n s t an extension of Welshpool over the n a t u r a l border, t h i s being based 

on v e r b a l evidence and the school catchment a r e a s . I t was c l e a r however 

from h i s t o r i c a l evidence that the region e a s t of the Severn had always been 

considered E n g l i s h , or acte d as a b u f f e r zone between the Welsh and E n g l i s h 

a r e a s . Consequently the region of Welshpool e a s t of the Severn was r e 

l o c a t e d i n a combined group comprising Pontesbury, Shrewsbury, the north o f 

Bishop's C a s t l e and Church S t r e t t o n , and then the land e a s t of the Severn 

but s t i l l i n Powys. 

Of the changes made to the r e d e f i n a t i o n of the region the l a t t e r 

(b) seems the most u n s a t i s f a c t o r y . However, a n a l y s i s proceeded on the 
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Redefined Regions Within The Borderland. D i s t r i b u t i o n As For Figure 4. 

Group 1. L l a n f y l l i n + .Meifod + Oswestry * Sllesmere + Machynlleth + 

'.•Velshpool(West of the r i v e r Severn) 

Group 2 . Shrewsbury - Pontesbury Bishops Castle(North) + 

Welshpool(iSast of the r i v e r Severn) + Church S t r e t t o n ( N o r t h ) . 

Group 3« L l a n f a i r Gaereinion - Newtown + L l a n i d l o e s . 

Group 4. Rhayader - Knighton - Bishops Castle(oouth) + 

Church S t r e t t o n ( S o u t h ) . 
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above assumption, but i t i s i n d i c a t e d l a t e r than i n the w r i t e r ' s o p i n i o n 
the l a r g e r group (2) l i s t e d below c o n s t i t u t e s the p o s s i b l y most i l l - d e f i n e d 
and heterogeneous amalgamation of the four. (F igu re T8). 

Female 

C h i l d ' s B i r t h p l a c e : Reduced Data S e t 

Consider f i r s t the reduced data matrix f o r females with the 

c r i t e r i a of l o c a t i o n g being the b i r t h p l a c e of the p u p i l . The d i s c r i m i n a n t 

f u n c t i o n a n a l y s i s showed t h a t two s i g n i f i c a n t f u n c t i o n s could e f f i c i e n t l y 

separate the groups, the t o t a l amount of explained v a r i a n c e being 6.47%. 

The f i r s t two f u n c t i o n s accounted f o r 84.6% of t h i s , the a c t u a l amount 

being l e s s than f o r the e q u i v a l e n t a n a l y s i s over f i f t e e n r e g i o n s . The 

c l a s s i f i c a t i o n a r r a y gave 31.29% c o r r e c t , although t h i s would have been 

g r e a t e r i f group (1) had been more s u c c e s s f u l } 25% i s expected by chance 

alone. The p a r t i c u l a r v a r i a b l e s which c o n t r i b u t e to the f u n c t i o n s are 

predominantly f i n g e r r i d g e counts, i n s p e c t i o n showing t h a t each d i g i t i s 

represented once (with a high loading) by e i t h e r an ulnar or r a d i a l count 

on one of the hands. Only d i g i t two weighs h e a v i l y on more than one 

element, these being RFR2, LFU2, LFR2, and r e f l e c t s the u s e f u l n e s s of t h i s 

d i g i t as a p a r t i t i o n i n g parameter noted i n both the u n i v a r i a t e a n a l y s i s 

and the m u l t i v a r i a t e a l r e a d y d e s c r i b e d . 
2 

C l u s t e r i n g the D between regions by MLC and SLC and p l o t t i n g the 

c o - o r d i n a t e s of the group c e n t r o i d s on Minissa gave comparable r e s u l t s . 

The four groups formed a s i n g l e c l u s t e r i n the order (1) + (2) + (3) + ( 4 ) . 

The c l o s e s t two were (1) and ( 2 ) ; (3) was e q u i d i s t a n t from both, with (4) 

f u r t h e s t away. The F matrix however confused the p i c t u r e by p u t t i n g (3) 

a s i g n i f i c a n t d i s t a n c e from the remainder although the (2) / (3) d i s t a n c e 

i s marginal and the (2) / (4) d i s t a n c e was s i g n i f i c a n t . 
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Therefore, while (1) and (2) are most c l o s e l y a s s o c i a t e d , 
(3) i s s i g n i f i c a n t l y d i f f e r e n t from both, but more c l o s e l y a s s o c i a t e d 
with (2) than (1) . The north and south of Salop a r e s e p a r a t e (2/4) , 
but the r e l a t i o n s h i p between (1) and (4) remains confused, s t a t i s t i c a l l y 
n o n - s i g n i f i c a n t , but separated by groups (3) and ( 2 ) . 

Complete Matrix 

When the complete data matrix i s a v a i l a b l e , the a b i l i t y to 

d i s c r i m i n a t e between the groups i n c r e a s e s as does the amount of e x p l a i n e d 

v a r i a n c e , 13.75%, and the frequency of c l a s s i f i e d c a s e s , 35.21%. The 

reasoning behind t h i s has been considered e a r l i e r . C o n s i d e r a t i o n of the 
2 

F matrix shows t h a t a l l the D v a l u e s between groups are now s i g n i f i c a n t , 

w h ile MLC, SLC and the p l o t of the c e n t r o i d on a MDS show t h a t c l u s t e r s 

form i n the order (1) + (2) + (3) + ( 4 ) , e x a c t l y the same as before, the 

most d i s t a l group s t i l l being ( 4 ) , (1) + (2) being the c l o s e s t w i t h (3) 

nearer to (2) than ( 1 ) . Thus, i n g e n e r a l , the same s e t of r e l a t i o n s h i p s 
holds f o r both m a t r i c e s , the only d i f f e r e n c e being the s i g n i f i c a n c e of the 
2 

D . I t seems t h a t g i v e n s u f f i c i e n t v a r i a b l e s , r e g i o n (4) a t t a i n e d the 
g r e a t e s t s i g n i f i c a n t d i f f e r e n c e s from the remainder, compatible with i t s 
2 

D . I t may be concluded t h a t (1) and (2) are c l o s e s t , with (3) c l o s e r 

to (2) than ( 1 ) , w h i l e (4) i s d i s t a l from a l l t h e s e . As a r e s u l t of 

amalgamation the sample s i z e s are l a r g e r than when f i f t e e n r e g i o ns were 

analysed. However, group (4) s t i l l c o n t a i n s the s m a l l e s t numbers. 

Parent's Common B i r t h p l a c e 

Reduced Matrix 

P r e v i o u s l y r e g i o n a l a n a l y s i s was not c a r r i e d out using the common 

pa r e n t a l b i r t h p l a c e due to the small samples w i t h i n many of the groups. 

Subsequent to amalgamation in t o four regions t h i s o b j e c t i o n was l e s s e n e d , 

although two groups s t i l l contained samples s m a l l e r than d e s i r a b l e . 
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The a n a l y s i s based on the reduced matrix produced three 

f u n c t i o n s , a l l of which removed s i g n i f i c a n t amounts of v a r i a n c e from 

the i n i t i a l s e t , the t o t a l amount being 12.6%. The a b i l i t y to c l a s s i f y 

on the b a s i s of these f u n c t i o n s was improved to 36.21% c o r r e c t l y placed, 

comparable with the complete matrix given above. Whereas f i n g e r r i d g e 

counts predominated i n the i n i t i a l a n a l y s i s using the c h i l d ' s b i r t h p l a c e , 

palmar v a r i a b l e s and f i n g e r i n t e n s i t y i n d i c e s were more i n evidence, 

c o n s t i t u t i n g four of the ten d i s c r i m i n a t i n g elements. 

Performing, MLC and SLC gave the same r e s u l t , the sequence of 
2 

amalgamation being (1) + (3) + (2) + ( 4 ) , the s m a l l e s t D being between 

(1) and (3) with (2) nearer to both than ( 4 ) . I n terms of s i g n i f i c a n c e 
2 

the comparisons (1) / (3) and ( 2 ) / ( 3 ) produced n o n - s i g n i f i c a n t D v a l u e s , 

a l l the remainder being so (p < 0.05). The d i s t r i b u t i o n o f c e n t r o i d s 

means t h a t groups (1) and (2) are s i g n i f i c a n t l y d i f f e r e n t , with (3) l y i n g 

between them, although much c l o s e r to (1) than ( 2 ) , while (4) again occupies 
2 

a p e r i p h e r a l p o s i t i o n c l o s e to (1) only by a s l i g h t r e d u c t i o n of the D 

compared with the o t h e r s . 
Complete Data Matrix 

For the complete data matrix both the amount of explained v a r i a n c e , 

26.42%, and the a b i l i t y to c o r r e c t l y c l a s s i f y c a s e s , 42.74%, was i n c r e a s e d 

by using the complete matrix, the c h i l d ' s b i r t h p l a c e being used as a parameter. 

Three f u n c t i o n s a l l remove s i g n i f i c a n t amounts of v a r i a n c e i n roughly equal 

amounts, allowing f o r the method of d e r i v a t i o n of the f u n c t i o n . 
2 

The F matrix showed t h a t a l l the D v a l u e s between groups were 

s i g n i f i c a n t (p < 0.05), a MDS p l o t g i v i n g a two dimensional map with zero 

s t r e s s (Figure 18), SLC and MLC again agreed i n producing one c l u s t e r 

i n the order (1) + (3) + (2) + ( 4 ) , the ( l ) / ( 3 ) d i s t a n c e being l e s s than 

( 1 ) / ( 2 ) , while ( 2 ) / ( 3 ) i s g r e a t e r than both. Group (4) again o c c u p i e s a 
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d i s t a l p o s i t i o n i n r e l a t i o n to those t h r e e . The c o n t r a s t with the 

reduced matrix l i e s i n (2) being c l o s e r to (3) i n the former a n a l y s i s 
2 

but to (1) i n the p r e s e n t . Although a l l the D v a l u e s are s i g n i f i c a n t , 

i t i s apparent t h a t the d i s t r i b u t i o n of c e n t r o i d s i s the same as f o r the 

reduced matrix, (1) and (3) being c l o s e r to each o t h e r . (2) i s a l s o near, 

but (4) i s d i s t a l from them a l l . I t i s not too d i f f i c u l t to transform 

F i g u r e 18(a) into F i g u r e 18(b) f o r i f the (1) - (3) d i s t a n c e i s not 

s i g n i f i c a n t , i t could presumably r e v e r s e t h e i r r e l a t i v e l o c a t i o n s to g i v e 

F i g u r e 18(b) C e r t a i n l y MLC i s the same fo r both. Whether i n f a c t (2) i s 

c l o s e r to (1) or to (3) i s secondary to having a b a s i c amalgamation of 

Powys before Shropshire j o i n s i n , the southern r e g i o n remaining s e p a r a t e . 

We have s i m i l a r c o n c l u s i o n s to previous a n a l y s i s f o r the r e s u l t s 

of s u b s t i t u t i n g a complete matrix f o r a reduced one. B r i e f l y , t h i s p r ovides 

the opportunity to s e l e c t from a g r e a t e r sample of v a r i a b l e s those which 

w i l l - maximise d i s c r i m i n a t i o n i n terms of the c r i t e r i a s e t out i n i t i a l l y . 

T h i s means th a t a g r e a t e r proportion of the v a r i a n c e contained w i t h i n these 

v a r i a b l e s can be removed by the f u n c t i o n s and the a b i l i t y to c o r r e c t l y p l a c e 

c a s e s i n t o t h e i r group i n c r e a s e s . I n g e n e r a l , the inter-group r e l a t i o n s h i p s 
2 

i n terms of the D remains roughly s i m i l a r between m a t r i c e s , the main d i f f 

erence being t h a t the i n c r e a s e d degrees of freedom g i v e s i g n i f i c a n c e where 

p r e v i o u s l y there may not have been any. T h i s i s a constant problem f o r 

i t i s known th a t a simple i n c r e a s e i n v a r i a b l e input w i l l keep the same 

s p a t i a l r e l a t i o n s h i p s but a l t e r the s i g n i f i c a n t l e v e l s a s s o c i a t e d with the 

d i s t a n c e , g e n e r a l l y making them more s i g n i f i c a n t . With many groups i n the 

a n a l y s i s the r e l a t i v e change i n c e n t r o i d p o s i t i o n s can be g r e a t e r than f o r 

fewer groups, making c o n s i s t e n t i n t e r p r e t a t i o n s , i n terms of s i g n i f i c a n c e , 

d i f f i c u l t . The e f f e c t of sample s i z e cannot be omitted, much evidence f o r 

t h i s being p r e s e n t both i n t h i s t h e s i s and i n other works. I t i s d i f f i c u l t 

to compare a s e r i e s of r e l a t i o n s h i p s where the group sample s i z e a l t e r s 
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d r a s t i c a l l y between parameters. I t has been shown above t h a t the F matrix 
alone can give s i g n i f i c a n c e f a i r l y e a s i l y , which a l l l e a d s to a tendency 
to c o n s i d e r the order of the p o i n t s i n space r a t h e r than t h e i r absolute 
magnitude on s i g n i f i c a n t v a l u e s . 

Considering the four s e r i e s of a n a l y s i s j u s t presented f o r 

females, p a r t i c u l a r c o n s i s t e n c y emerges:-

(1) Group (4) i s always d i s t a l from the remaining (3) but 

a l s o has the s m a l l e s t sample s i z e . 

(2) For the remaining groups the ( 2 ) / ( 3 ) d i s t a n c e tends 

to be the g r e a t e s t . 

The main d i f f e r e n c e between changing parameters to d e f i n e 

l o c a t i o n s i s t h a t when the c h i l d i s used group (1) combined f i r s t w ith (2) 

with (3) c l o s e s t to ( 1 ) , while using the common parent's b i r t h p l a c e (1) 

combines f i r s t with (3) and (2) being c l o s e s t to ( 1 ) . The extreme p o s i t i o n 

of (4) could be e i t h e r : — 

2 

(1) low sampling producing an a b e r r a n t D 

(2) The group i s mainly under the i n f l u e n c e of mig r a t i o n from 

other regions and i s 'cut o f f from the more n o r t h e r l y gene 

pool, having c l o s e r r e l a t i o n s h i p s with a region to the south 

of the i n v e s t i g a t e d area, i t s extreme p o s i t i o n r e f l e c t i n g a 

true d i f f e r e n c e i n the region from the a d j a c e n t more northern 

a r e a . 

Males 

C h i l d ' s B i r t h p l a c e : Reduced Matrix 

Males were considered i n a manner e x a c t l y comparable with 

females, the d i s c r i m i n a n t a n a l y s i s between the same four r e d e f i n e d regions 

being performed. The i n i t i a l a n a l y s i s used a reduced data matrix, the 
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c h i l d ' s b i r t h p l a c e being used to d e f i n e geographical l o c a t i o n . Three 
f u n c t i o n s , a l l c o n t r i b u t i n g s i g n i f i c a n t l y to d i s c r i m i n a t i o n , were obtained, 
the t o t a l amount of explained v a r i a n c e being 8.45% g i v i n g 35.7% of 

c o r r e c t l y placed cases on a c l a s s i f i c a t i o n a r r a y . The F matrix i n d i c a t e d 
2 

t h a t a l l the D v a l u e s between groups were s i g n i f i c a n t (p < O.Ol) with a 

M i n i s s a g i v i n g the s p a t i a l p l o t i n F i g u r e 20. Both SLC and MLC 

combine the groups i n t o a s i n g l e c l u s t e r i n the order (1) + (2) + (3) + ( 4 ) , 

the p l o t showing t h a t (4) i s s e t a s i d e from the r e s t w i t h (1) and (2) 

c l o s e s t together and the ( 2 ) / ( 3 ) d i s t a n c e being g r e a t e r than the ( l ) / ( 3 ) . 

I n previous a n a l y s i s of females, f i n g e r r i d g e counts were the dominant 

element w i t h i n those v a r i a b l e s which were involved i n dis c r i r n i n a n c e , a t 

l e a s t i n the reduced matrix. However, t h i s f i r s t s e t of f u n c t i o n s f o r 

males had more palmar v a r i a b l e s included, only four of the eleven being 

f i n g e r r i d g e counts. 

Complete Matrix 

Using the complete matrix s e t gave what i s now a f a m i l i a r 

r e l a t i o n s h i p , both the amount of explained v a r i a n c e , 19.96%, and the 

frequency of c o r r e c t c l a s s i f i c a t i o n , 38.44%, being g r e a t e r than those 

obtained from the reduced matrix above. A l l three d e r i v e d f u n c t i o n s are 

h i g h l y s i g n i f i c a n t (p < 0.001) i n t h e i r d i s c r i m i n a t i n g a b i l i t y , and 

although most of the v a r i a b l e s used i n the f u n c t i o n s from the reduced 

matrix a r e represented i n the p r e s e n t s e t , they do not have, with two 

exceptions, high loadings on any f u n c t i o n s r e f l e c t i n g the high i n t e r -

c o r r e l a t i o n found between v a r i a b l e s . 
2 

The F matrix showed t h a t a l l the D v a r i a b l e s between the four 

groups were s i g n i f i c a n t (p < 0.001), SLC and MLC combining them i n the 

order (1) + (3) + (2) + ( 4 ) . As u s u a l , the two dimensional M i n i s s a p l o t 

gave no Kruskal s t r e s s and p l a c e d group (4) apart from the remainder. 
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I n common with the reduced matrix the ( 2 ) / ( 3 ) d i s t a n c e i s g r e a t e r than 
e i t h e r the ( l ) / ( 3 ) or ( 2 ) / ( l ) , the former being s h o r t e r than the l a t t e r . 
Compared with the p l o t s f o r the reduced matrix, the main change i s t h a t 
(3) i s nearer to (1) r a t h e r than (2) being c l o s e r . 

P a r e nt's B i r t h p l a c e 

Reduced Matrix 

With l o c a t i o n defined by the common b i r t h p l a c e of the par e n t s , 

the sample s i z e s i n the groups are reduced. E i g h t v a r i a b l e s were used 

i n the fu n c t i o n s , but only the f i r s t f u n c t i o n removed a s i g n i f i c a n t amount 

of v a r i a n c e . Although a l l three accounted for 10.73% of the contained 

v a r i a n c e with 36.7% c o r r e c t l y c l a s s i f i e d c ases, both parameters were 

s l i g h t l y higher than the corresponding a n a l y s i s using the c h i l d ' s b i r t h 

p l a c e . The F matrix r e v e a l e d t h a t only two of the d i s t a n c e s were s t a t 

i s t i c a l l y s i g n i f i c a n t , those f o r ( l ) / ( 3 ) and ( l ) / ( 4 ) , although the order 

of amalgamation on both the SLC and MLC of (1) + (2) + (3) + (4) and the 

rank order r e l a t i o n s h i p s on a two dimensional Minissa p l o t were s i m i l a r 

to those found f o r the c h i l d ' s b i r t h p l a c e on a reduced matrix shown above. 
2 

I t i s i n t e r e s t i n g t h a t t h i s former a n a l y s i s had s i g n i f i c a n t D v a l u e s , 

but the r e l a t i o n s h i p s of the groups are the same as i n the p r e s e n t a n a l y s i s 

and i l l u s t r a t e t h a t the s i g n i f i c a n c e l e v e l s must not be taken as an absolute 

c r i t e r i o n f o r amalgamation u n l e s s there i s corroborating evidence from 

d i f f e r e n t s e t s o f a n a l y s i s . 

Complete Matrix 

Changing to the complete matrix again i n c r e a s e d the amount o f 

explained v a r i a n c e used by the f u n c t i o n s , 38.37%, the t h i r d f u n c t i o n being 

m a r g i n a l l y n o n - s i g n i f i c a n t , w h i l e the a b i l i t y to d i s c r i m i n a t e p l a c e d 

49.57% of c a s e s c o r r e c t l y . The F matrix showed th a t a l l but the ( 2 ) / ( 4 ) 
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2 D va l u e was s t a t i s t i c a l l y s i g n i f i c a n t (p < 0.05). Using the MDS p l o t 

produced s i m i l a r r e l a t i o n s h i p s to those found p r e v i o u s l y with the c h i l d ' s 

b i r t h p l a c e used as a parameter. Both SLC and MLC amalgamated the groups 

i n the order (1) + (3) + (2) + ( 4 ) . Group (4) i s again separate from the 

remainder, with ( l ) / ( 3 ) being the s h o r t e s t d i s t a n c e , and (2)/(3) being 

g r e a t e r than (1) /(2) . 

Having b r i e f l y examined the four p l o t s f o r males i t i s necessary 

to see i f any c o n s i s t e n t r e l a t i o n s h i p s have appeared. I n many ways i t 

i s not too s u r p r i s i n g t h a t the M i n i s s a p l o t s a r e s i m i l a r due to t h e i r 

u sing rank order r e l a t i o n s h i p s , but more confidence can be p l a c e d on them 

s i n c e both the SLC and MLC give a comparable sequence of amalgamations. 

I n essence, changing from using the c h i l d ' s b i r t h p l a c e to t h a t o f the 

common parent's d i d l i t t l e to a l t e r the between-group r e l a t i o n s h i p s i n 

terms of t h e i r rank order on c l u s t e r i n g sequence. What d i d change was 
2 

the absolute magnitude of the D and the a s s o c i a t e d F value, no doubt a 

d i r e c t r e s u l t of a change i n the sample s i z e s as much as an a l t e r a t i o n o f 

the v a r i a b l e means. A l l the s e t s o f a n a l y s i s p lace group (4) a p a r t from 

the remainder with, i n general , the (2)/(3) d i s t a n c e being g r e a t e r than 

e i t h e r ( l ) / ( 2 ) or ( l ) / ( 3 ) . The g r e a t e s t dichotomy i s t h a t the reduced 

matrix p l a c e s (1) and (2) c l o s e s t together, while the complete matrix 

p l a c e s (1) and (3) i n c l o s e s t proximity. These r e s u l t s suggest t h a t 

w h i l e the main d i f f e r e n c e s remain over parameters and data s e t s , a degree 

of tuning occurs as regards the r e l a t i o n s h i p of (1) to (2) and ( 3 ) . Much 

of the d e s c r i p t i o n concerning group (4) i n females a p p l i e s here alone. 

Sex Comparison 

Comparing the group r e l a t i o n s h i p s over sex produced the 

fo l l o w i n g c o n s i s t e n c i e s : -



288 

(1) Using the parent's common b i r t h p l a c e gave a b e t t e r frequency 
of c o r r e c t l y c l a s s i f i e d c ases and had more explained v a r i a n c e 
than when the c h i l d ' s b i r t h p l a c e was used. 

(2) The complete data matrix allowed a g r e a t e r degree of 

d i s c r i m i n a t i o n as measured by the amount of explained 

v a r i a n c e and the c l a s s i f i c a t i o n a r r a y than d i d the 

reduced matrix. 

(3) Group (4) was always the most separate of the groups. 
2 

(4) Groups (2) or (3) tended to have a g r e a t e r D with each 

other than e i t h e r d i d with ( 1 ) . 

The main d i f f e r e n c e between the sexes i s the r e l a t i o n s h i p of 

group (1) to groups (2) and ( 3 ) . While females have t h e i r dichotomy 

between parameters, males show i t between the two matrix s e t s , t h e r e 

being no way a t the p r e s e n t time of d e c i d i n g which a l t e r n a t i v e i s ' c o r r e c t ' . 

I f g r e a t e r confidence i s placed on the r e s u l t s of the a n a l y s i s based on a 

complete matrix, then i n three out of four s e t s of a n a l y s i s the ( l ) / ( 3 ) 
2 

d i s t a n c e i s s m a l l e r than the ( l ) / ( 2 ) . I t i s notable however t h a t the D 

for ( l ) / ( 2 ) i n the s i n g l e case where the above d i d not hold when compared 
2 

with the ( l ) / ( 3 ) , D shows a much sm a l l e r d i f f e r e n c e than a s i m i l a r comparison 

on the other three s e r i e s of f u n c t i o n s , t h i s reducing the weight p l a c e d on 

t h i s d i s c o r d a n t r e l a t i o n s h i p although i t must be added t h a t i n t h i s a n a l y s i s 
2 

(CBPA f o r females) the D between (1) and (2) i s s t i l l s t a t i s t i c a l l y 

s i g n i f i c a n t . 
Four Redefined Regions x Ancestry 

The use of a n c e s t r y together w i t h the b a s i c Salop/Powys d i v i s i o n 

was considered e a r l i e r . Subsequently an extension of the p r e s e n t four 

regions' a n a l y s i s was performed p a r t i t i o n i n g by a n c e s t r y as an a d d i t i o n a l 

parameter. T h i s gave 8 groups, but due to s m a l l sample s i z e the p a r e n t ' s 

b i r t h p l a c e was not used, only the c h i l d ' s b i r t h l o c a t i o n being involved 

as a parameter. 
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Females 

L i t t l e need be s a i d concerning the r e s u l t s for females due to 

a n c e s t r y having l i t t l e e f f e c t i n the group r e l a t i o n s h i p s . Within each 
2 

region the D v a l u e s between ' E n g l i s h ' and 'Welsh' were always non

s i g n i f i c a n t and a two-dimensional Minissa p l o t placed the p o i n t s c l o s e 

together such t h a t the middle of each group roughly maintained the 

r e l a t i o n s h i p s shown f o r a n a l y s i s without a n c e s t r y . 

Males 

Males gave s l i g h t l y more p o s i t i v e r e s u l t s , the Welsh element i n 

(2) and (4) p u l l i n g to opposite poles on MDS and MLC, to the E n g l i s h 

population i n (3) and ( 4 ) . No d i f f e r e n c e between ' E n g l i s h ' and 'Welsh' 

i n (1) was detected w h i l e the Welsh i n (3) were c l o s e s t to them. The 

Min i s s a p l o t i s given i n F i g u r e 2 2 ( K r u s k a l ' s S t r e s s = 0.076), the 

i n t e r p r e t a t i o n combined with the MLC being as f o l l o w s . Ancestry i s 

c o n t r i b u t i n g to p a r t i t i o n the data s e t . I n re g i o n (1) no d i f f e r e n c e 

between E n g l i s h and Welsh was found, w h i l e the Welsh i n (3) are c l o s e l y 

r e l a t e d to them. T h i s gave a b a s i c "Powys" l o c a t i o n a l block. The 

E n g l i s h i n regions (3) and (4) have much i n common, as do the Welsh i n (2) 

and ( 4 ) . The p o s i t i o n of the E n g l i s h group (2) i s p e c u l i a r f o r i t combines 

wi t h the Powys l o c a t i o n r a t h e r than having any E n g l i s h a f f i n i t y . 

F i g u r e T9 
(MALES) 

4W ^ 
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T h i s diagram i s given b r i e f mention due mainly to the imbalance 

of sample s i z e s between groups. I t a l s o seems t h a t to o b t a i n a c o n s i s t e n t 

i n t e r p r e t a t i o n would be d i f f i c u l t . I n a d d i t i o n , i t was based only on a 

reduced data s e t . 

New L o c a t i o n x Language x Ancestry 

I n the l i g h t of the d i s a p p o i n t i n g r e s u l t s obtained when a n c e s t r y 

was combined w i t h the r e d e f i n e d b i r t h l o c a t i o n s i n the l a s t s e c t i o n (page 288) 

i t was decided to adopt a s l i g h t l y new approach to a p p r a i s e both a n c e s t r y , 

b i r t h l o c a t i o n and language as parameters f o r d i s c r i m i n a t i o n . The o r i g i n a l 

f i f t e e n regions were r e t a i n e d but amalgamated i n a s l i g h t l y d i f f e r e n t way, 

as f o l l o w s : -

(A) L l a n f y l l i n , L l a n f a i r C a e r e i n i o n , Machynlleth 

These t h r e e cut a c r o s s the groups p r e v i o u s l y defined, L l a n f a i r 

C a e r e i n i o n being the odd region. However, they have a common f a c t o r i n 

t h a t they r e p r e s e n t the regions where Welsh i s s t i l l the predominant 

language w i t h over 67% of the p r e s e n t sample speaking the language i n the 

combined h i l l r e g i o n s . T h e i r demarcation approximately f o l l o w s the l i m i t s 

s e t out by Bowen and C a r t e r (1974) f o r t h e i r l i n g u i s t i c d i v i d e i n Powys. 

Within the region over 8 5% of people have Welsh a n c e s t r y , as d e f i n e d by 

surnames, consequently two c l a s s e s were produced u s i n g only those p u p i l s 

with Welsh a n c e s t r y and d i v i d i n g them by l i n g u i s t i c a b i l i t y . 

(B) S t a y i n g w i t h i n the c o n f i n e s of Powys but only w i t h i n what used 

to be Montgomeryshire th e r e i s the lowland region of the Severn v a l l e y 

c o n s t i t u t i n g the regions of:-

Welshpool, Meifod, Newtown, L l a n i d l o e s . T h i s combined r e g i o n 

i s mainly E n g l i s h speaking (> 90%) among the p u p i l s but a s p l i t i n t o 

E n g l i s h and Welsh by a n c e s t r y i s p o s s i b l e . 
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(C) Due to the r e l a t i v e l y small sample s i z e s and l o c a t i o n s o u t s i d e 
the Severn v a l l e y the regions of Rhayader and Knighton were combined 
r e g a r d l e s s of a n c e s t r y or l i n g u i s t i c a b i l i t y . As Welsh-speaking was 
very r a r e i n the p u p i l s from the region t h i s was a reasonable d e c i s i o n , 
f o r w h i l e the English/Welsh d i v i s i o n would have gi v e n groups w i t h a sample 
s i z e of 1.36:1, the a b s o l u t e numbers were too s m a l l to allow t h i s and the 
parameter was thus not used. 

(D) Oswestry has a t r a d i t i o n of Welsh a s s o c i a t i o n even thoucti i t i s 

i n Salop, as the present a n a l y s i s a l s o suggests. However, i n the p r e s e n t 

sample the number of p u p i l s was such t h a t two groups based on a n c e s t r y 

could be formed to compare with the above. As regards language, Welsh 

speaking i s r a r e among the p u p i l s w i t h > 95% speaking only E n g l i s h , and 

was not t h e r e f o r e used as a parameter. 

(E) The remaining regions of Salop, E l l e s m e r e , Pontesbury, Shrewsbury, 

Bishop's C a s t l e and Church S t r e t t o n were combined to g i v e a s i n g l e c l a s s . 

T h i s group was then d i v i d e d by a n c e s t r y . 

The above d i v i s i o n s gave nine groups i n a l l i n v o l v i n g over 50% 

of a l l p u p i l s w i t h i n each sex. Experience had shown t h a t i n g e n e r a l the 

r e s u l t s generated i n a complete data matrix are p o s s i b l y more r e l i a b l e than 

those on a reduced matrix, w h i l e using the c h i l d ' s b i r t h p l a c e to d e f i n e 

l o c a t i o n g i v e s l a r g e r sample s i z e s than using the common parent's b i r t h p l a c e , 

but with e s s e n t i a l l y s i m i l a r c o n c l u s i o n s a t the end. Hence t h i s f i n a l s e t 

of d i s c r i m i n a n t a n a l y s i s was performed on each sex using only the c h i l d ' s 

b i r t h p l a c e as a parameter to p l a c e the p u p i l s and the complete data matrix 

on which to e x t r a c t the d i s c r i m i n a n t f u n c t i o n s . A n a l y s i s was again per

formed using MDS, SLC and MLC. 
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C h i l d ' s B i r t h p l a c e : Complete Matrix 

Females 

The d i s c r i m i n a n t a n a l y s i s between the nine groups gave a s e r i e s 

of f u n c t i o n s which accounted f o r 38.07% of the contained v a r i a n c e and 

c o r r e c t l y c l a s s i f i e d 22.06% of cases as a g a i n s t 11% expected by chance. 

The f i r s t t hree f u n c t i o n s a l l c o n t r i b u t e d s i g n i f i c a n t l y to the d i s c r i m i n a t i o n 

w i t h 26 v a r i a b l e s being involved. A l l t h r e e of these f u n c t i o n s had t h e i r 

g r e a t e s t weights a s s o c i a t e d w i t h some asp e c t s of the f i n g e r r i d g e counts 

or i n t e n s i t y i n d i c e s , the r i d g e count t o t a l being very much i n evidence. 

Using M i n i s s a , a two-dimensional p l o t was obtained ( K r u s k a l ' s 

S t r e s s = 0.042). Another dimension gave much lower s t r e s s , but a l l the 

s a l i e n t f e a t u r e s are considered to be p r e s e n t i n the two-dimensional 

i n t e r p r e a t i o n s . Neglecting f o r a time the Welsh i n Salop (2) and the 

E n g l i s h - s p e a k i n g Welsh i n the Western H i l l s , the seven groups f e l l roughly 

on a s t r a i g h t l i n e . Examination of the F matrix shows i n essence a c l i n e , 

n o n - s i g n i f i c a n c e being attached to the a d j a c e n t groups and with s i g n i f i c a n c e 

being found between the more d i s t a n t . There i s a rough d i v i d e along the 

l i n e , however, as i n d i c a t e d i n F i g u r e no. I t d i v i d e s those r e g i o n s 

w i t h a Powys b i r t h l o c a t i o n from those born i n Salop. Within t h i s l a t t e r 

group there e x i s t no s i g n i f i c a n t d i f f e r e n c e s , w h i l e i n the former, Rhayader 

i s s i m i l a r only to the Welsh-speaking people i n the western h i l l s . 

The r e l a t i o n s h i p along t h i s l i n e makes sense i n t h a t Rhayader 

occupies an extreme p o s i t i o n s i m i l a r only to the most Welsh region of 

western Montgomeryshire. The western Welsh h i l l s l i e c l o s e r along the 

l i n e , w hile those p u p i l s born i n Salop occupy the other extreme w h i l e 

sandwiched between the two, as we would hope, a r e those p u p i l s born i n 

the v a l l e y region. No s i g n i f i c a n t d i f f e r e n c e was found between E n g l i s h 

and Welsh w i t h i n Oswestry or the Severn v a l l e y , although w i t h i n S h r o p s h i r e 

the parameter d i d g i v e a s i g n i f i c a n t s e p a r a t i o n i n t o two c l a s s e s . 
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The two remaining groups omitted above must now be considered. 

The Welsh i n Salop a r e sep a r a t e from a l l c l a s s e s except the Welsh i n 
2 

Oswestry, i n d i c a t i n g some common f e a t u r e s although even here the D i s 

l a r g e . The E n g l i s h speaking Welsh i n the western h i l l s a s s o c i a t e most 

c l o s e l y with the v a l l e y r e g i o n and to the Welsh speaking people of t h e i r 

own group. 

F i g u r e T10 

SALOP 

9 8 1 

i 
POWYS 

SEVERN VALLEY 

FEMALE 
not to s c a l e 
Key: As f o r 

F i g u r e T11 

I t seems t h a t these two c l a s s e s may occupy p o s i t i o n s which 

are extreme, due mainly to t h e i r s m a l l sample s i z e , and l a r g e r samples 
2 

would produce sma l l e r D v a l u e s . I t i s i n t e r e s t i n g t h a t the E n g l i s h 

speaking Welsh i n the western h i l l s seem to be partway between t h e i r 

Welsh counterpart and the v a l l e y population, i n d i c a t i n g a p o s s i b l e 

demarcation between the language groups such t h a t the pure Welsh of 

group (6) are even more extreme than t h e i r E n g l i s h speaking c o u n t e r p a r t s 

i n ( 7 ) . T h i s i s a d i f f i c u l t hypothesis to t e s t due to the small numbers 

inv o l v e d i n the samples and the l a c k of other comparison, but i t does g i v e 

one of the few i n d i c a t i o n s t h a t language i s of some use as a demographic 

parameter i n p a r t i t i o n i n g a data s e t . Even i n t h i s a n a l y s i s the 
2 

s i g n i f i c a n c e of the D between the two l i n g u i s t i c groups was marginal a t 

the 5% l e v e l . T h i s confirms the previous a n a l y s i s where n o n - s i g n i f i c a n c e 

of a language comparison was found when b i r t h l o c a t i o n over a l l Powys was 

considered together w i t h a n c e s t r y (Figure 13 ) . The MLC g i v e s 
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e s s e n t i a l l y the same r e s u l t s except t h a t the two a b e r r a n t regions of 
(2) and (7) show d i f f e r e n t a s s o c i a t i o n s (7) combining with the groups i n 
Salop and (2) with Powys. Taken together and c o n s i d e r i n g the F matrix 
the i n i t i a l a s s o c i a t i o n seems most probable and would, i t i s hoped, be 
supported by l a r g e r dermatoglyphic samples or other anthropometric data. 

C h i l d ' s B i r t h p l a c e : Complete Matrix 

Males 

A s i m i l a r a n a l y s i s for males gave s i x f u n c t i o n s which c o n t r i b u t e d 

s i g n i f i c a n t l y to d i s c r i m i n a t i o n with 54.47% of explained v a r i a n c e between 

them. The c l a s s i f i c a t i o n a r r a y c o r r e c t l y placed 27.92% of c a s e s as a g a i n s t 

11% expected by chance alone. I n a l l , 35 v a r i a b l e s were i n v o l v e d i n 

producing the f u n c t i o n s but the weights attached to them i n d i c a t e d t h a t 

elements connected w i t h the f i n g e r s were much more u s e f u l than those 

a s s o c i a t e d w i t h the palms i n c o n t r i b u t i n g to d i s c r i m i n a t i n g a b i l i t y . 
2 

The MDS M i n i s s a p l o t of the D gave 0.042 K r u s k a l S t r e s s i n 3D, 

an acceptable amount, but i t r e v e a l e d t h a t the m a j o r i t y of the p o i n t s l a y 

i n a plane with two groups s e t a p a r t a t opposite p o l e s . Consequently a 

2-dimensional p l o t with 0.110 K r u s k a l S t r e s s was used w i t h the knowledge 

of which groups were most d e v i a n t . When examined i n c o n j u n c t i o n w i t h 

the F matrix and SLC i t was soon apparent t h a t a p i c t u r e i n t e r p r e t a b l e 

i n a manner comparable to t h a t f o r females was not found. The schematic 

diagram i s intended as a resume of the main a s s o c i a t i o n s , F i g u r e T I I . 
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F i g u r e Tn 
E n g l i s h i n Salop 
Welsh i n Salop 
Rhayader and Knighton 
V a l l e y E n g l i s h 
V a l l e y Welsh 
West H i l l s Welsh, Welsh SP 
West H i l l s Welsh, E n g l i s h SP 
Oswestry Welsh 
Oswestry E n g l i s h 

F i r s t , language was having l i t t l e e f f e c t i n the Welsh h i l l s 
2 

even though t h e r e was a moderate D between groups (6) and ( 7 ) . The 

Welsh ^in the v a l l e y r e g i o n appeared as a separate u n i t from both the 

west and e a s t e r n s i d e s , w h i l e the E n g l i s h i n the v a l l e y were amalgamated 

w i t h the E n g l i s h of Salop. However, the F matrix l i n k e d t h i s l a t t e r 

amalgamation to the western h i l l s , w h i l e s e p a r a t i n g i t from the Welsh i n 

the v a l l e y , c l e a r l y an i l l o g i c a l a s s o c i a t i o n i n terms of migration. 

The a s s o c i a t i o n of the marginal groups was confused but considered to be 

as f o l l o w s . The Welsh i n Salop r e l a t e mostly to the Welsh i n the western 

h i l l s , an i n d i c a t i o n of c o n s i s t e n c y w i t h t h e i r E n g l i s h c o u n t e r p a r t s . 

Rhayader i s only s t a t i s t i c a l l y d i f f e r e n t from the two Oswestry groups 

w h i l e t h e s e l a t t e r two have, u n f o r t u n a t e l y , an a s s o c i a t i o n which would be 

b e t t e r i f r e v e r s e d , f o r the Welsh i n Oswestry a s s o c i a t e mostly with the 
E n g l i s h element i n Salop and the v a l l e y , while the E n g l i s h i n Oswestry (9) 
a r e most s i m i l a r to the western h i l l s , a confused r e l a t i o n s h i p . 
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Considering MLC, l i k e MDS, gave a confused p i c t u r e , there being 
a tendency to combine a l l the groups i n t o a s i n g l e group, no c l u s t e r s 
being formed a t intermediate l e v e l s . Although recognised as a loose s e t 
of r e l a t i o n s h i p s , those formed from MDS appear more reasonable i n terms 
of geography and i n t r a parameter a s s o c i a t i o n s than the MLC produced. 

Sex Comparison 

I f the s e t of r e l a t i o n s h i p s i s examined i t i s p o s s i b l e to o b t a i n 

some s i m i l a r a s s o c i a t i o n s common to each sex although some marked d i f f 

erences occur. The d i v i s i o n i n t o the th r e e l o c a t i o n s seems to be p r e s e n t 

i n both sexes but much stronger i n females than males. Language was seen 
2 

to c o n t r i b u t e to a n o n - s i g n i f i c a n t D i n the western h i l l s , a l s o f o r both 

sexes w i t h the Welsh i n che v a l l e y remaining s e p a r a t e from i t s neighbouring 

r e g i o n s . The a s s o c i a t i o n of Salop and the western h i l l s i s much stronger 

i n males than females. I n f a c t , only the Welsh i n Oswestry seem to have 

a n o n - s i g n i f i c a n t " d i f f e r e n c e with the E n g l i s h of the v a l l e y r a t h e r than 

the h i l l population. Rhayader remained r e l a t e d mainly to the western h i l l 

i n both sexes but separate from Oswestry. The o v e r a l l d i f f e r e n c e t h e r e f o r 

between the sexes i s the s t r e n g t h of the a s s o c i a t i o n between the h i l l s of 

western Powys, and the Salop population, the l i n k being stronger i n males 

than females, the males almost jumping over the inter m e d i a t e v a l l e y to 

reach the h i l l p opulation. The s i g n i f i c a n t d i f f e r e n c e between the E n g l i s h 

and Welsh of Oswestry found only i n males i s d i f f i c u l t to i n t e r p r e t when 

the ensuing r e l a t i o n s h i p s a r e examined. I n females Oswestry i s r e l a t e d 

to Salop and the E n g l i s h , whereas t h i s i s t r u e f o r n e i t h e r of the c l a s s e s 

i n males, both tending to have t h e i r a s s o c i a t i o n moved westward w i t h , 

u n f o r t u n a t e l y , a n o n s e n s i c a l s e t of a s s o c i a t i o n s . A l l t h a t can be s a i d 

i s t h a t i n Oswestry males seem more Welsh than do females. 
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Comparison with U n i v a r i a t e D i s t r i b u t i o n 

I t i s now p o s s i b l e to examine whether the r e g i ons defined by 

m u l t i v a r i a t e a n a l y s i s could have been p r e d i c t e d from the u n i v a r i a t e 

regions produced e a r l i e r (page 211 ) and the answer would seem to be 

n e g a t i ve. C e r t a i n a s s o c i a t i o n s were evi d e n t i n both types of a n a l y s i s , 

namely the amalgamation of (a) L l a n f y l l i n and Welshpool, (b) Newtown 

and L l a n i d l o e s , (c) Rhayader and Knighton. However, the remaining 

a r e a s show d i f f e r e n t a s s o c i a t i o n s from those given on a m u l t i v a r i a t e 

a n a l y s i s , (page 245onwardLlt seems t h e r e f o r e t h a t to attempt to p r e d i c t 

r e g i o n a l p a t t e r n i n g from s i n g l e v a r i a b l e o b s e r v a t i o n s i s u n l i k e l y to be 

r e f l e c t e d i n c o n s i s t e n c y w i t h m u l t i v a r i a t e techniques, the l a t t e r a l l o w i n g 

the e f f e c t of many v a r i a b l e s to be considered simultaneously. 

General M u l t i v a r i a t e Conclusions 

Having completed the m u l t i v a r i a t e a n a l y s i s u s i n g s e v e r a l com

b i n a t i o n s of parameters and data s e t s i t must be asked, i f any g e n e r a l 

c o n c l u s i o n s can be drawn concerning r e g i o n a l v a r i a b i l i t y w i t h i n the 

borderland and the u s e f u l n e s s of the p a r t i t i o n i n g parameters when i n v e s t 

i g a t e d by means of dermatoglyphic v a r i a t i o n s . The i n d i v i d u a l s e t s of 

a n a l y s i s have been considered i n d e t a i l as w e l l as the r e l a t i o n s h i p of 

sex to c o n s i s t e n t i n t e r p r e t a t i o n s , and readers are urged to c o n s u l t the 

i n d i v i d u a l p a r t of the a n a l y s i s f o r d e t a i l . I am now concerned w i t h 

more g e n e r a l comparisons. 

Consider f i r s t t h i s l a s t s e r i e s of breakdowns (pages 490 - 497 ) 

concerning language, b i r t h l o c a t i o n s and a n c e s t r y f o r the broad r e g i o n a l 

d i v i s i o n s . I n females the r e s u l t s are f a i l y e a s i l y i n t e r p r e t e d . The 

Welsh speaking Welsh have been shown to be l i m i t e d to the western h i l l s 

and are separated out as a u n i t from the remainder. Whereas p r e v i o u s l y 
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a l l the remaining people i n Powys were combined (WPE + EPE) i n a s i n g l e 
group, we now see t h a t those Welsh born i n the western h i l l s have much 
i n common with t h e i r Welsh speaking c o u n t e r p a r t s , as w e l l as w i t h the 
v a l l e y . I t i s p o s s i b l e t h a t given a l a r g e sample t h i s subset would be 
more p r e c i s e l y l o c a t e d . However, fo r the time being i t i s most c l o s e l y 
r e l a t e d to i t s Welsh speaking counterparts and suggests t h a t a major 
d i v i s i o n between the v a l l e y and western h i l l s may e x i s t . The E n g l i s h and 
Welsh i n Salop g e n e r a l l y separate out on both s e r i e s of a n a l y s i s , y e t i t 
i s shown t h a t the Oswestry region i s probably mostly r e l a t e d to Salop, 
w h i l e the Welsh i n Salop are much l e s s a s s o c i a t e d w i t h these l a t t e r r e g i o n s , 
although they do not show any tendency to be " c l o s e r " to Powys than to the 
E n g l i s h i n Salop. Rhayader and Knighton both s e p a r a t e out from the other 
r e g i o n s , being more l i k e the Powys population than those of Salop, although 
the placement of t h i s combined area i s not s t r o n g l y a s s o c i a t e d with e i t h e r 
r egion when only the four main ones a r e examined (page 287 ) . What has 
emerged would seem to be a main Salop/Powys d i v i s i o n , language having a 
s m a l l e f f e c t , although along with a n c e s t r y i t does not seem a 'good' 
parameter. Within Powys a s p l i t between the v a l l e y r e g i o n and the west 
i s i n d i c a t e d , the a r e a s of the south (Rhayader) being separable from the 
remainder. T h i s i s i n d i c a t e d both on the above a n a l y s i s and on t h a t of 
the four l a r g e r e g i o ns (page 287 ) . The p o s i t i o n of Oswestry i n the 
above a n a l y s i s p l a c e s i t c l o s e r to Salop than to Powys. 

Consider now how the above r e l a t e s to the r e g i o n a l a n a l y s i s of 

the f i f t e e n a r e a s without r e f e r e n c e to a n c e s t r y or language. The regions 

thought to be homogeneous have been p r e v i o u s l y given (page 2 7 5 ) , but i t 

i s apparent t h a t the d i v i s i o n s given above do not hold, except perhaps 

fo r Rhayader and Knighton being only weakly r e l a t e d to the remainder. 

Take f i r s t the p o s i t i o n of the Bishop's C a s t l e r e g i o n . I have suggested 

t h a t i t i s perhaps b e t t e r to have i t d i v i d e d i n t o two a r e a s , the southern 
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p a r t combined w i t h Knighton, the more northern region showing a s s o c i a t i o n 
with Welshpool. When the new regions were defined, then a f t e r amalgamation 
the h i s t o r i c a l evidence was considered whereby the p a r i s h e s e a s t of the 
Severn, but w i t h i n Powys, i . e . from Montgomeryshire northward to Crew 
Green were combined with Salop and the southern h a l f of Bishop's C a s t l e 
and Church S t r e t t o n placed i n wi t h Rhayader and Knighton. I t i s p o s s i b l e 
t h a t i t s a s s o c i a t i o n w i t h Welshpool r e s u l t e d i n i t s i n t e r m e d i a t e p o s i t i o n 
between the extreme Rhayader and Knighton a r e a s and the E n g l i s h regions of 
Salop, the r e s u l t being a compromise, Welshpool being i t s (then) c l o s e s t 
neighbour. Due to the c o n s i s t e n c y w i t h which Bishop's C a s t l e has combined 
with Welshpool and the c l o s e proximity of the two on the marriage matrix 
(Figure 35 ) the former suggestion of a north and south, w i t h the former 
r e l a t e d to Welshpool, seems reasonable, but f u r t h e r evidence by way of 
l a r g e r samples would need to be c o l l e c t e d i n order t h a t a r e - a n a l y s i s 
would g i v e more r e l i a b l e r e s u l t s . S i m i l a r l y Welshpool does not form p a r t 
of the v a l l e y but combines w i t h Bishop's C a s t l e and L l a n f y l l i n , d i r e c t l y 
a c r o s s the regions proposed e a r l i e r , w h i l e L l a n f a i r C a e r e i n i o n a l s o i s i n 
i t s 'wrong' region, having a c l o s e r e l a t i o n s h i p w i t h the v a l l e y and not 
the h i l l s . What appears to have happened i s t h a t i n producing the l a r g e r 
regions of a v a l l e y , the Welsh h i l l s and Salop, v a r i a t i o n w i t h i n these 
areas has been swamped, g i v i n g s l i g h t l y f a l s e i m p r e ssions. For example, 
the i n c l u s i o n of Welshpool with Newtown and L l a n i d l o e s was not enough to 
remove the d i f f e r e n c e of these l a t t e r two from the western h i l l s , w i t h 
which L l a n f a i r C a e r e i n i o n i s misplaced. I t seems, as has been s t a t e d 
s e v e r a l times e a r l i e r , t h a t b i r t h l o c a t i o n as defined by the c h i l d ' s b i r t h 
p l a c e , or sometimes the common parent, i s the major parameter i n g i v i n g 
d i f f e r e n t i a t i o n w i t h i n the female data s e t . With s u f f i c i e n t l y l a r g e 
samples r e s u l t i n g from amalgamation of su b u n i t s , a n c e s t r y may g i v e 
a d d i t i o n a l d i f f e r e n t i a t i o n , but when combined w i t h s m a l l e r u n i t s , or the four 



300 

r e g i o n a l a r e a s d e f i n e d (page 288 ) they gave no r e a l d i f f e r e n t i a t i o n which 
cannot e q u i v o c a l l y be a t t r i b u t e d to sample s i z e . For females I t h e r e f o r e 
propose t h a t r e g i o n a l dermatoglyphic v a r i a b i l i t y e x i s t s (as s e t out on 
pages 268 to 269 ) and t h a t the other parameters r e l a t e to being con
c e n t r a t e d i n p a r t i c u l a r c l a s s e s i n regions which have a l r e a d y been 
combined, f o r example, Welsh speaking i s only r e a l l y found i n the western 
h i l l s , but w i t h i n the region i s not a c t i n g as a d i v i s o r although i t w i l l 
s eparate out these a r e a s from the r e s t by v i r t u e of b i r t h p l a c e and language 
being h i g h l y c o r r e l a t e d i n the west. The p o s i t i o n of Oswestry i s the most 
p r e c a r i o u s , f o r r e g i o n a l a n a l y s i s p l a c e s i t i n with north Powys (page 276 ) 
while the l a s t s e r i e s showed i t d e f i n i t e l y p l a c e d w i t h Salop. I n view 
of the above remarks I p l a c e i t i n with north Powys and assume t h a t the 
l a s t a n a l y s i s gave an a s s o c i a t i o n based on an average produced by combining 
heterogeneous a r e a s . 

The v a r i o u s s e t s of a n a l y s i s produced f o r males do not g i v e as 

c l e a r a p i c t u r e as d i d the female data s e t d e s c r i b e d above. Language was 

shown not to be d i f f e r e n t i a t i n g w i t h i n the western h i l l s , w h i l e there was 

c l e a r i n d i c a t i o n t h a t t h i s l a t t e r region r e l a t e s to Salop r a t h e r than the 

v a l l e y . T h i s i s brought out on the i n i t i a l a n a l y s i s (page 274 ) and the 

l a s t breakdown (page 294 ) . The MLC on t h i s l a t t e r s e r i e s tended to combine 

the regions i n t o one s i n g l e c l u s t e r i n a r e g u l a r manner, no d i s c e r n i b l e 

s t r u c t u r e of c l u s t e r i n g being found. L i k e females, the r e s u l t s produced 

when broad r e g i o n a l a n a l y s i s i s combined with a n c e s t r y and language tended 

to give c o n f l i c t i n g r e s u l t s when the geographical a n a l y s i s of f i f t e e n 

regions was made. The reasons f o r t h i s are thought to be s i m i l a r to those 

f o r females, t h a t i s , small samples produced by e x c e s s i v e s u b d i v i s i o n s . 

For the l a t t e r , however, there i s l e s s evidence of a c e n t r a l v a l l e y r e g i o n 

or f o r the a s s o c i a t i o n of Oswestry with Salop, a n c e s t r y having an apparent 

e f f e c t w i t h i n t h i s a r e a . Although the regions d e f i n e d upon amalgamation 

d i f f e r s l i g h t l y from those f o r females, the s i m i l a r i t y p r e s e n t between the 
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two s t r o n g l y suggests t h a t they a r e acc e p t a b l e amalgamations of 
homogeneous regi o n s , a t l e a s t a t the i n i t i a l s t a ges of dermatoglyphic 
i n v e s t i g a t i o n . A r e d e f i n i n g of the re g i o n may no doubt produce small 
changes but I co n s i d e r t h a t , as f o r females, the regions given e a r l i e r 
(page 276 ) r e p r e s e n t a c o n s i s t e n t p a t t e r n of d i f f e r e n t i a t i o n d i s c e r n i b l e 
i n both the c h i l d ' s and common parent's b i r t h p l a c e s , and t h a t a n c e s t r y 
and language c o n t r i b u t e much l e s s to improving d i s c r i m i n a t i o n with the 
data s e t f o r the borderlands. 

Marriage Distance 

I n order to o b t a i n some idea of movement between the f i f t e e n 

r egions defined an index of marriage movement was de v i s e d . A n a l y s i s of 

migration has been made by s e v e r a l authors using f a i r l y s o p h i s t i c a t e d 

techniques and i n d i c e s , as w e l l as allowing for common migrants to two 

a r e a s (Dennis 1977b). 

However, s i n c e the present data were not c o l l e c t e d with the 

s p e c i f i c aim of i n v e s t i g a t i n g movement w i t h i n the borders by such methods, 

the use of a s i m p l e r s t a t i s t i c was f e l t to be j u s t i f i e d . 

The index ( I ) developed was simply the proportion of marriages 

between two areas t h a t o c c u r r e d as a f r a c t i o n of a l l marriages w i t h i n both 

regions, weighted by the number of marriages o c c u r r i n g w i t h i n both regions 

as a f r a c t i o n of the whole population. 
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F i g u r e T 1 2 

FEMALES 

PARISH OF BIRTH 1 2 3 15 

MALES 1 
x v X l , 15 T l . 

2 
X 2 , 15 T 2 . 

3 x¥ x v X 3 , 15 T 3. 

15 X15,15 T 15. 

T . l T.2 T .3 T.15 T . . 

x

 X13 + X31 . (VT2.+ T1 + T . 2 > - ( X 1 1 + X 13 + X 31 
13 ( W j + T i 2 ) - ( X 11 + X 13 + X 31 + X 33 ) T. . 

which reduces to I = X l ? 3 + X3fL or I = K (I1,3 + X3,l 
' T. . ^ T.. 

I t i s recognised t h a t t h i s index can be f a u l t e d on many c r i t e r i a , 

y e t i t i s f e l t to be adequate f o r the pre s e n t work a s an i n i t i a l parameter 

from which to prog r e s s . The main f a u l t o f the index i s i t s dependence on 

sample s i z e , but f o r a l l t h a t the MDS p l o t of the matrix gave an exceedingly 

good r e p r e s e n t a t i o n of geographical l o c a t i o n s of the regions involved, the 

c o r r e l a t i o n of ( I ) with d i s t a n c e i n m i l e s between any two regions being 

= .6 (page 498 ) . 

The a c t u a l index used was m u l t i p l i e d by a const a n t (K) to give 

l a r g e r f i g u r e s from which to work; i n t h i s a n a l y s i s the v a l u e of K was 

( 2 ) , t h i s making no d i f f e r e n c e to the MDS or c l u s t e r i n g a l g orithms, but 

prevented p o s s i b l e b i a s due to rounding of e r r o r s a t the lower decimal 

p l a c e s . Experience suggests t h a t K = 10 or 100 would prove s l i g h t l y 

b e t t e r as a m u l t i p l i e r . 
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Using the formula i n d i c a t e d (page 302 ) m a t r i c e s were produced 

f o r the p a r e n t s ' marriage d i s t a n c e s , the f a t h e r ' s parents and the mother's 

parents s e p a r a t e l y . There was no p r i o r e x p e c t a t i o n t h a t the parents or 

grandparents of male p u p i l s should show any d i f f e r e n t p a t t e r n s of movement 

from females, the two t h e r e f o r e being combined i n the p r e s e n t a n a l y s i s . 

Four methods of c l u s t e r i n g the s i m i l a r i t y m a t r i c e s were used, these being 
2 

SLC, MLC and MDS as p r e v i o u s l y used on the D m a t r i c e s and, i n a d d i t i o n , 

the method of average l i n k c l u s t e r i n g was used to g i v e a comparison with 

the o t h e r s . 

I t was apparent t h a t the t h r e e m a t r i c e s produced v e r y s i m i l a r 

r e s u l t s on a l l the c l u s t e r i n g methods, e s p e c i a l l y MLC, ALC and MDS. 

Consequently a new matrix from a l l the marriage p a i r s over two generations 

was produced and r e - a n a l y s e d and i t i s t h i s matrix which w i l l be reported 

upon. Average l i n k c l u s t e r i n g using a 5% l i m i t to enter a c l u s t e r gave 

the f o l l o w i n g groups:-

(1) Newtown + L l a n i d l o e s + Machynlleth 

(2) L l a n f y l l i n + L l a n f a i r C a e r e i n i o n + Welshpool 

(3) Pontesbury + Shrewsbury 

(4) Knighton + Bishop's C a s t l e 

(5) Oswestry + E l l e s m e r e 

(6) Rhayader + Church S t r e t t o n 

(7) Meifod 

I t i s apparent t h a t Meifod i s an a b e r r a n t r e g i o n i n the above, 

as was group ( 6 ) . However, MLC reduced these groups by two, moving Meifod 

int o group ( 1 ) , Rhayader in t o (4) and Church S t r e t t o n i n t o ( 3 ) , the members 

o f these other groups remaining c o n s i s t e n t between the methods. The groups 

so defined now make more i n t u i t i v e sense than f o r ALC due to the neighbouring 

regions being combined with no jumps as f o r group (6) above. What was 
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p a r t i c u l a r l y r e v e a l i n g however was the M i n i s s a p l o t (Figure 35 ) . 

The MDS had an e x t r a group defined, t h i s being a general b i r t h l o c a t i o n 

of a p a r t n e r o u t s i d e the region, g i v i n g an i n d i c a t i o n as to which area 

was r e c e i v i n g most migrants from o u t s i d e the sampled area, no d i f f e r -

i e n t a t i o n w i t h i n the c l a s s being formed. The map g i v e n i s a two-

dimensional r e p r e s e n t a t i o n with s i g n i f i c a n t s t r e s s (Kruskal S t r e s s = 0.122) . 

Although a three-dimensional, or higher, p l o t would reduce t h i s s t r e s s , 

i t was f e l t t hat the two-dimensional r e p r e s e n t a t i o n of the p o i n t s gave 

s u f f i c i e n t i n d i c a t i o n of the s a l i e n t r e l a t i o n s h i p s e x t r a c t e d from the matrix. 

I f the d i s t r i b u t i o n of the p o i n t s i s examined, i t i s seen t h a t the i n t e r 

r e l a t i o n s h i p s g i v e a s t r u c t u r e which i s remarkably s i m i l a r to a geographic 

map of the mid borderlands. I t must be remembered t h a t t h i s i s a two-

dimensional Minissa p l o t and higher dimensions can only improve the s t r e s s . 

The l i n e s j o i n i n g the p o i n t s i n d i c a t e the SLC. S e v e r a l p o i n t s are worthy 

of note:-

(a) The general group of marriage p a r t n e r s born o u t s i d e the 

r e g i o n (group 16) i s p l a c e d i n the middle of the p l o t 

i n d i c a t i n g t h a t a l l a r e a s have, to a g r e a t e r or l e s s e r 

degree, some inward migration. However, i n terms of SLC 

and i t s p a r t i c u l a r placement on F i g u r e 35 Oswestry has 

the m a j o r i t y of t h i s new m a t e r i a l , L l a n f y l l i n , Welshpool 

and Newtown being the next most favoured l o c a t i o n s , but 

the number of marriages i n these l a t t e r three i s l e s s 

than h a l f the number i n Oswestry. 

(b) While the l i n k between Welshpool and Oswestry i s strong, 

the most favoured l o c a l r e g i o n to provide a matrix i s 

E l l e s m e r e , with L l a n f y l l i n next. Meifod c l e a r l y r e l a t e s 

to L l a n f y l l i n . 
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(c) The route down the v a l l e y i s c l e a r l y marked, but, s u r p r i s i n g l y , 
Machynlleth i s l i n k e d with L l a n i d l o e s r a t h e r than with Newtown, 
t h i s l a t t e r being on the route over the m a s s i f v i a Caersws. 

(a) The degree of i n t e r m a r r i a g e between the regions i s c l e a r l y 

r e l a t e d to geographic proximity, i n d i c a t e d by the r e l a t i v e 

p o s i t i o n s of the MDS p o i n t s . 

(e) The most unusual f e a t u r e concerns the SLC route from Church 

S t r e t t o n to Bishop's C a s t l e , then i n t o Wales v i a Knighton, 

Rhayader and to L l a n i d l o e s . Considering the proximity of 

Bishop's C a s t l e to the through route into Wales to Newtown 

i t i s s u r p r i s i n g t h a t the SLC g i v e s a f i r m r e l a t i o n s h i p to 

Knighton. However, the r e l a t i v e geographic i n t e r p r e t a t i o n 

of the p o i n t s shows t h a t the degree, of i n t e r m a r r i a g e may 

indeed be c l o s e l y r e l a t e d to d i s t a n c e . 

(f) SLC and MLC g i v e comparable groupings except f o r Church 

S t r e t t o n (15), f o r w h i l e MLC g i v e s the r e g i o n a s s o c i a t i o n s 

with the more n o r t h e r l y r e g i o n of Salop, i t s s t r o n g e s t 

connection i s with Bishop's C a s t l e ( 1 4 ) . T h i s l a t t e r group 

however i s a s s o c i a t e d w i t h Knighton and Rhayader on both 

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

produced by SLC and MLC g i v e s f u r t h e r evidence t h a t the 

r e g i o n a l i s a t i o n a r e a s d e f i n e d i n t h i s southern p a r t of Salop 

c o u l d be improved with c l o s e r examination of the geography 

of the region and w i t h more d e t a i l e d / e x t e n s i v e data from 

which to work. 

I f we were to c o n s i d e r which method of c l u s t e r i n g i s g i v i n g the 

most l o g i c a l i n t e r p r e t a t i o n of the marriage matrix i n terras o f a s s o c i a t i o n s 

of neighbours, then MDS appears supreme, although MLC g i v e s a v e r y s i m i l a r 

p i c t u r e . MDS allowed, a l b e i t with a degree of s t r e s s , the whole matrix 
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of r e l a t i o n s h i p s to be percei v e d , and not j u s t an amalgamation. Probably 
the b e s t c o n c l u s i o n would be to emphasise the u s e f u l n e s s of an MDS p l o t 
when used in_ c o n j u n c t i o n with both MLC and SLC, ALC p r o v i d i n g l i t t l e 
f u r t h e r information t h a t these do not. 

Having shown th a t a good p l o t was obtained on MDS i t can be 

asked to what e x t e n t do the intergroup i n d i c e s r e l a t e to a c t u a l d i s t a n c e s 

between groups . The problem here i s i n deciding where to take the 

measurements from w i t h i n each a r e a . I n general t h i s was taken a r b i t r a r i l y 

as the town with the l a r g e s t population, o r, i n the case of the E l l e s m e r e 

region, halfway between i t and Baschurch. S i m i l a r l y f o r Church S t r e t t o n , 

the p o i n t o f r e f e r e n c e was between i t and Stokesey. I n order to o b t a i n 

a s l i g h t l y more r e a l i s t i c p i c t u r e , d i s t a n c e s taken from the AA map (AA, 1972) 

of m i l e s along the roads of the s h o r t e s t route between two areas were 

u t i l i s e d , and not a d i r e c t "as the crow f l i e s " l i n e . 

The i n i t i a l p l o t o f the index a g a i n s t m i l e s gave a negative 

c o r r e l a t i o n of -0.621 (p < O.OOOOl) . T h i s s t r a i g h t l i n e p l o t gave a very 

good r e p r e s e n t a t i o n of the data, y e t i t was c l e a r t h a t the p o i n t s were 

b e t t e r estimated by a polynomial, p o s s i b l y a h y p e r b o l i c f u n c t i o n . These 

suggestions were only b r i e f l y t e s t e d with p l o t s of the index ( I ) a g a i n s t 

the r e c i p r o c a l of the d i s t a n c e s . 

1 / K 

l a / D , I = - f o r K = 1 ( r = 0.639), p < O.OOOOl 

and ( I ) a g a i n s t the r e c i p r o c a l o f the squared d i s t a n c e s . 
F « 1/D 2, I = K / D 2 f o r K = 1 ( r = 0.485), p < 0.00001. 

C l e a r l y the f i r s t measure i s the more s u c c e s s f u l , with a sm a l l 

improvement on the i n i t i a l r e l a t i o n s h i p ( I = D). I n view o f the nature 

of the s i m p l i c i t y of the marriage index ( I ) and of the d i s t a n c e measured, 

i t i s f e l t t h a t the c o r r e l a t i o n obtained i s remarkably s u c c e s s f u l , the 

r e l a t i o n s h i p between two areas i n terms of i n t e r - m a r r i a g e being proportioned 

to the i n v e r s e of the d i s t a n c e between them. 
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I t i s obvious from the nature of the index that t h i s i s a 
n o n - d i r e c t i o n a l measure and g i v e s no i n d i c a t i o n of the d i r e c t i o n o f 
movement of the marriage p a r t n e r ( s ) subsequently, or indeed p r i o r to 
marriage. Two f u r t h e r comments can be made. F i r s t , i t i s recognised 
t h a t the movement p a t t e r n s d i f f e r between the v a r i o u s s o c i a l c l a s s e s 
but t h a t no account of t h i s has been made i n the above c a l c u l a t i o n s , and 
second, t h a t w h i l e the absolute v a l u e of the index may v a r y , depending 
on the populations used, the c o n s t a n t d i v i s o r w i l l not a l t e r the r e l a t i v e 
or rank r e l a t i o n s h i p s between the d i s t a n c e measures. Consequently the 
index tends to reduce merely to the number of c r o s s marriages t h a t occur 
between two areas without t a k i n g population s i z e i n t o account. Even w i t h 
these e r r o r s i n c l u d e d , the MDS f i t i s very good, as i s the r e l a t i o n s h i p of 
the index to the u n i v e r s e of the d i s t a n c e i n m i l e s . 

The complete matrix of c o r r e l a t i o n s f o r the i n d i v i d u a l i n d i c e s 

and the two d i s t a n c e measures are given i n Table 105 f o r both the Pearson 

and two rank order c o r r e l a t i o n c o e f f i c i e n t s of Kendall and Spearman. 

They a l l show f i r s t t h a t the c o r r e l a t i o n s between the i n d i c e s are high, 

j u s t i f y i n g the use of the combined data above while the rank order measures 

g i v e the r e l a t i o n with d i s t a n c e as -0.580 f o r Kendal Tau and -0.765 f o r 

Spearman. Both are s i m i l a r to the Pearson. The use of only a l t e r s 

the s i g n , of course, the rank order of d i s t a n c e s remaining i d e n t i c a l under 

tra n s f o r m a t i o n . 

2 
R e l a t i o n s h i p of D with geographical d i s t a n c e and marriage index ( I ) 

I n the e a r l i e r m u l t i v a r i a t e a n a l y s i s of the f i f t e e n regions 
2 

defined by the c h i l d ' s b i r t h p l a c e t h e r e were s e t s of D d i s t a n c e s generated 

f o r both sexes using a reduced and then complete data matrix. On the b a s i s 

of these d i s t a n c e s the l a r g e r (homogeneous) groups were then produced. 
2 

We can now ask what i s the r e l a t i o n s h i p of the D between s i m i l a r r e g i o ns 
2 

generated f o r the two sexes and m a t r i c e s , and of these D to the marriage 
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index ( I ) and to geographical d i s t a n c e . Considering f i r s t the i n t e r -
2 

r e l a t i o n s h i p between the D , using Table 101 , we see t h a t the g r e a t e s t 
2 

Pearson c o r r e l a t i o n occurs between the D w i t h i n the same sex, but over 

m a t r i c e s , although even the lowest v a l u e of r = 0.575 i s a reasonably good 

f i t between the two measures, t h i s being over sex. The rank c o r r e l a t i o n 

measures g i v e s i m i l a r r e s u l t s , although the magnitudes of the c o r r e l a t i o n s 

tend to be s m a l l e r . 
2 

Considering the D a g a i n s t geographical d i s t a n c e showed t h a t on 

a Pearson c o r r e l a t i o n the reduced matrix w i t h i n each sex gave a s i g n i f i c a n t 

r e l a t i o n s h i p ( p o s i t i v e ) with d i s t a n c e , v i z . 0.209 f o r females, 0.232 f o r 

males. The complete matrix f o r females was a l s o s i g n i f i c a n t a g a i n s t 

d i s t a n c e (r = 0.201). The i n v e r s e d i s t a n c e measure never gave a s i g -
2 

n i f i c a n t c o r r e l a t i o n with any measure of D . I t i s obvious t h a t even 

when the a s s o c i a t i o n i s s i g n i f i c a n t the l e v e l i s not any higher, w i t h o n l y 

s l i g h t l y more than 4% e x p l a i n e d v a r i a n c e between the measures. I f considered 

i n rank terms, then only the reduced matrix i n males i s s i g n i f i c a n t l y r e l a t e d 

to d i s t a n c e , 0.158 on Kendal's Tau and 0.224 on Spearman, although even here 

the p o s i t i v e a s s o c i a t i o n s a re s m a l l . 
2 

The r e l a t i o n s h i p of the D to the marriage i n d i c e s r e v e a l e d t h a t 

the magnitude of those a s s o c i a t i o n s t h a t were s i g n i f i c a n t had a s i m i l a r 

range to those found for D and geographical d i s t a n c e s , i . e . between 0.2 

and 0.25 f o r Pearson's r . The c o r r e l a t i o n s gave s i g n i f i c a n t v a l u e s f o r 

both the i n d i c e s , using j u s t the p u p i l ' s parents and f o r a l l the marriages 

combined, f o r each sex on both m a t r i c e s , with only a s i n g l e exception. 

The magnitude of the c o r r e l a t i o n was s i m i l a r i n each a s s o c i a t i o n w h i l e 

using the grandparents' marriage d i s t a n c e s tended to give n o n - s i g n i f i c a n t 
2 

c o r r e l a t i o n s with any of the D . The rank c o r r e l a t i o n s gave comparable 

c o n c l u s i o n s except t h a t Spearman's (p) was g e n e r a l l y higher than Pearson's 

(r) with, i n a d d i t i o n , the grandparental marriage i n d i c e s being s i g n i f i c a n t 

a g a i n s t d i s t a n c e , although a t a lower l e v e l than e i t h e r p arent's i n d i c e s or the index of a l l marriages. Four c o n c l u s i o n s r e s u l t e d : -
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(1) The index for marriages of the p a r e n t s ' b i r t h p l a c e s and 
2 

t h a t of a l l marriages a r e s i g n i f i c a n t l y r e l a t e d to the D 

f o r both sexes and m a t r i c e s . 

(2) The choice of a matrix does not a l t e r the above c o n c l u s i o n . 

(3) The former index g i v e s a higher s e t of c o r r e l a t i o n s than 

the l a t t e r . 

(4) The rank order c o r r e l a t i o n s a l l seem higher (and s i g n i f i c a n t ) 

than Pearson's ( r ) . 
2 

I t seems t h e r e f o r e t h a t the D produced r e l a t e d more c l o s e l y 

with the marriage i n d i c e s , p a r t i c u l a r l y t h a t of the parent, than with the 

geographical d i s t a n c e between two a r e a s and t h a t the r e l a t i o n s h i p i s 

b e t t e r considered i n a rank order manner than i n absolute terms. 

I n t e r p r e t a t i o n of Geographical v a r i a t i o n 

A l l the previous a n a l y s e s , p a r t i c u l a r l y the m u l t i v a r i a t e , have 

attempted to d e t e c t geographical v a r i a t i o n w i t h i n the mid Wales borderland 

f o r dermatoglyphic t r a i t s . The u s e f u l n e s s of a n c e s t r y and language i n 

i n t e r p r e t a t i o n has a l s o been e x t e n s i v e l y considered, the outcome being the 

production of four regions e x h i b i t i n g comparative homogeneity w i t h i n an 

a r e a , but h e t e r o g e n e i t y between a r e a s . The o b j e c t of the r e s e a r c h was to 

i n v e s t i g a t e the p o s s i b i l i t y t h a t a r e a s of homogeneity could be produced, 

as f o r the blood group a l l e l e s (A.B.0.),with l e s s emphasis on which p a r t 

i c u l a r dermatoglyphic t r a i t s were involved, t h i s l a t t e r q u e s t i o n r e q u i r i n g 

more e x t e n s i v e r e g i o n a l i n v e s t i g a t i o n . The a c t u a l boundaries of the i n i t i a l 

f i f t e e n regions were taken as school catchment areas, which have good con

cordance with the a n c i e n t c a n t r e f i of Powys but which, as such, n e c e s s a r i l y 

l i m i t the boundaries of the amalgamated groups. Having produced four 

groups, only the Bishop's C a s t l e and Church S t r e t t o n areas were r e d e f i n e d . 
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Evidence supporting the l a t t e r comes from S y l v e s t e r who shows t h a t the 
upland d i s t r i c t of south Salop, p a r t i c u l a r l y the Clun f o r e s t , can be 
considered as an extension of the Welsh county, e x t e n s i v e numbers o f 
p l a c e s having C e l t i c connections, the Oswestry region a l s o having many 
such names. I n the north however these names d i d not extend as f a r as 
E l l e s m e r e , suggesting t h a t t h i s area may i n i t s e l f e x h i b i t heterogeneity 
although the marriage matrix shows l a r g e amounts of movement between 
Ell e s r a e r e and Oswestry p o s s i b l y n u l l i f y i n g any e a r l i e r d i f f e r e n t i a t i o n . 
C e r t a i n l y i n terms of p l a c e names the c e n t r a l region of the Salop/Powys 
border surrounding the Long mountain and Breiddon H i l l l a c k s C e l t i c 
r e p r e s e n t a t i o n , and along with Roman evidence of the E n g l i s h regions to 
the e a s t of the Severn ( S y l v e s t e r 1969) support the i n c l u s i o n of these 
p a r i s h e s with Salop r a t h e r than with Welshpool. 

Considered i n terms of geography many of the amalgamations which 

make up the four l a r g e r groups make sense. The marriage matrix showed 

t h a t Meifod belongs to L l a n f y l l i n although the small numbers a v a i l a b l e 

f o r dermatoglyphic i n v e s t i g a t i o n produced i n c o n s i s t e n c i e s . 

The h i s t o r i c a l connection of Welshpool and Oswestry i s w e l l 

documented i n the l i t e r a t u r e as w e l l as the O s w e s t r y / L l a n f y l l i n l i n k and 

together w i t h the marriage matrix g i v e s a good b a s i s f o r amalgamation 

into a s i n g l e group. Whether E l l e s m e r e i s to be included i n t h i s group 

remains s l i g h t l y s p e c u l a t i v e but i t i s proposed on the dermatoglyphic 

evidence t h a t the connection with a t l e a s t the western p a r t of t h i s l a t t e r 

area i s c o r r e c t even though the e a s t e r n edge may be more connected with 

Salop and the E n g l i s h . The u n i t i n g of Newtown with L l a n i d l o e s c o n s i s t e n t l y 

o ccurs and i s reasonable i n terms of geographical p r o x i m i t y . T h i s i s 

s u r p r i s i n g when the m i g r a t i o n i n t o Newtown i n the l a s t decade i s considered; 

however a d d i t i o n a l evidence confirms the l i n k . I t i s known th a t t h i s 

southern p a r t of Powys (Montgomeryshire) was the most c i v i l of a l l the 
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Roman regions w i t h i n the county. Although captured p e r i o d i c a l l y by 
the Welsh, i t remained the most occupied, and under the g r e a t e r m i g r a t i o n a l 
i n f l u e n c e . S i m i l a r l y , i n Norman times, the marcher l o r d s h i p s extended 
t h e i r t e r r i t o r y to a g r e a t e r e x t e n t i n t h i s southern r e g i o n , maintaining 
an a s s o c i a t i o n with Salop or a t l e a s t l e s s so with the more northern a r e a s . 

The amalgamation of L l a n f a i r C a e r e i n i o n w i t h Newtown and 

L l a n i d l o e s i s d i f f i c u l t to e x p l a i n p u r e l y g e o g r a p h i c a l l y . The a r e a 

d e l i m i t e d i s the catchment a r e a o f the secondary school but i s bound on 

i t s northern and southern s i d e by watersheds and has running through i t s 

middle the east/west route from the lower Severn v a l l e y , up the v a l l e y of 

the Banwy to Mallwyd, and then e i t h e r north to D o l g e l l a u or south to 

Machynlleth. I n terms of proximity i t should combine w i t h the more 

northern r e g i o n s . I t d i d :.n two s e t s of a n a l y s i s combine with Shrewsbury 

or E l l e s m e r e p r e f e r e n t i a l l y i n SLC and MLC, but on two f u r t h e r o c c a s i o n s 

i t r e l a t e s to Newtown or L l a n i d l o e s , and because o f t h i s , and a l s o t h a t 

i t s SLC l i n k with these l a t t e r two was always f a i r l y strong, i t i s placed 

with them. I t i s d i f f i c u l t to envisage how a new s u b d i v i s i o n could be 

j u s t i f i e d a f t e r c o n s i d e r a t i o n of the geography of the a r e a . A more 

d e t a i l e d study of r e g i o n a l movement and s o c i a l f a c t o r s may provide the 

answers. What makes t h i s i n t e r m e d i a t e p o s i t i o n of L l a n f y l l i n more d i f f i c u l t 

to envisage i s Machynlleth being p l a c e d c o n s i s t e n t l y with the north Powys 

are a . The placement of groups on the marriage matrix does not suggest 

p r e f e r e n t i a l movement to Welshpool or L l a n f y l l i n and there seems to be 

l i t t l e geographical connection, having the Banwy v a l l e y i n t e r p o s e d . A 

p u r e l y i n t u i t i v e suggestion i s t h a t Machynlleth was always considered a 

Welsh region, r e l a t i v e l y u ninfluenced by the Roman/Norman i n f l u x , an area 

where Welsh language and c u l t u r e remain, hence the l i n k with the north 

of the county. I f i t were p o s s i b l e to sample the L l a n f a i r C a e r e i n i o n area 

more thoroughly, then we could hope f o r heterogeneity, the western h i l l 

r e g ion p r o v i d i n g the connecting l i n k around the ' E n g l i s h ' region of Newtown 
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and L l a n i d l o e s . A n a l t e r n a t i v e e x p l a n a t i o n i s th a t Machynlleth r e p r e s e n t s 

a separate region and only chance sampling has combined i t with the more 

n o r t h e r l y a r e a s . 

To the south of north Powys (Montgomeryshire) the Kerry h i l l s , 

B lack Mountains and the e a s t e r n extension of Plynlimon separate Rhayader 

and Knighton from the above and they have been combined i n t o a s i n g l e 

(loose) u n i t on the b a s i s of dermatoglyphics. The marriage matrix, together 

with p l a c e name evidence, puts the lower h a l f of Bishop's C a s t l e and Church 

S t r e t t o n i n with t h i s region, and the d i s c r i m i n a n t a n a l y s i s (page 288 ) shows 

t h a t t h i s combined ar e a s e p a r a t e s out from the remaining a r e a s on a l l the 

s e r i e s , g i v i n g strong evidence f o r i t s dermatoglyphic i n d i v i d u a l i t y and 

a l s o (by extension) degree of homogeneity. 

The remaining combined regions form the c e n t r a l r e g i o n of Salop, 

i n c l u d i n g those p a r i s h e s i n Powys e a s t of the Severn. T h i s region con

s t i t u t e s p o s s i b l y the most heterogeneous group of the four produced. I t s 

i n d i v i d u a l a r e a s (Shrewsbury and Pontesbury mainly) have a t times shown 

a f f i l i a t i o n with n e a r l y a l l the surrounding a r e a s of Wales and Salop. The 

s p l i t o f the south Salop region h o p e f u l l y would, i f i n v e s t i g a t e d f u r t h e r , 

show t h a t there i s l e s s connection between Shrewsbury and Pontesbury than 

p r e v i o u s l y i n d i c a t e d , while i n c r e a s i n g homogeneity. I t i s the l e a s t defined 

of a l l the combined areas but makes geographical sense i n terms of being 

e s s e n t i a l l y the lowland extension of the Severn v a l l e y i n t o Salop. Whether 

or not i t should i n c l u d e the Long Mynd and i t s westward extension i s a 

matter o f c o n j e c t u r e which the sample s i z e i n the pre s e n t survey could not 

answer. I n terms of marriage, Bishop's C a s t l e c e r t a i n l y r e l a t e s to Church 

S t r e t t o n and Knighton as a northern extension. To i n c l u d e a l l of the 

o r i g i n a l Bishop's C a s t l e area w i t h i n a southern h i l l group may be r e a l i s t i c , 

although the o r i g i n a l a n a l y s i s p l a c e d t h i s r egion with Welshpool on dermato-

g l y p h i c s alone, hence the suggestion of a d i v i d e . Perhaps the b e s t t h a t 
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can be s a i d f o r Salop on a v a i l a b l e evidence, on the l e v e l o f a n a l y s i s 
performed, i s t h a t there e x i s t s a northern region with Welsh a f f i n i t i e s , 
c e n t r e d around Oswestry, w h i l e i t s southern h i l l s show evidence of a 
r e l a t i o n s h i p with the h i l l s of what was North Radnorshire, and between i s 
an a r e a of " E n g l i s h n e s s " . The p r e c i s e l i n e s which demarcate the three 
can only roughly be i n d i c a t e d on the a v a i l a b l e evidence. 

C o n s i d e r a t i o n of the demarcated areas i n r e l a t i o n s h i p to 

language i n i t i a l l y produced no p a r t i c u l a r l y c o n s i s t e n t r e l a t i o n s h i p . 

Papers by Williams, 1936, 1937), Thomas (1956), Bowen and C a r t e r (1974), 

Jones and G r i f f i t h s (1961) a l l r e v e a l a gradual westward r e t r e a t of the 

Welsh language into the western h i l l s of Powys. Language alone has a l r e a d y 

been shown to c o n t r i b u t e l i t t l e to d i f f e r e n t i a t i o n w i t h i n the data s e t . 

A p u b l i c a t i o n by Thomas (1973) g i v e s d i a l e c t d i s t r i b u t i o n maps for Wales 

as a whole. N e c e s s a r i l y crude i n s c a l e , and with e r r o r s concerning the 

placementof towns i n r e l a t i o n to r i v e r s (uncorrected Dec. 1977) i n the mid 

borderlands, the d i s t r i b u t i o n of minor speech a r e a s west o f the Severn 

show three broad d i v i s i o n s (Figure 6, 1973) termed Tanat-Fyrnwy ( 6 ) , D y f i (5) 

and south e a s t midlands ( 7 ) . Allowing f o r the d i f f e r e n t d e f i n i t i o n s of 

r egions defined i n the p r e s e n t survey, these three a r e a s show remarkable 

c o n s i s t e n c y with the North Powys ( 6 ) , Machynlleth (5) and Newtown/Llanidloes/ 

L l a n f a i r C a e r e i n i o n (7) regions d e f i n e d by dermatoglyphics. Noteworthy 

i s the extension of the south e a s t midlands region northward i n t o the 

upper Banwy v a l l e y , comparable with the dermatoglyphic f i n d i n g s above. 

Obviously no d i a l e c t d i s t r i b u t i o n f o r the Welsh language i s a v a i l a b l e f o r 

any region e a s t of the r i v e r Severn or f o r north Radnorshire, so no com

p a r i s o n w i t h these a r e a s can be made, but f o r the Welsh speaking a r e a s of 

Montgomeryshire the agreement between d i a l e c t and dermatoglyphics i s good. 

Thomas' book shows t h a t d i a l e c t d i s t r i b u t i o n i n Wales has c l o s e t i e s with 

medieval a d m i n i s t r a t i v e boundaries, 'The Gwledyyd', but a l s o i n many ca s e s 
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with p a r t i c u l a r c a n t r e f i . I n order to r e l a t e d i a l e c t d i s t r i b u t i o n to 
a n c i e n t boundaries f o r example, 

" I t would thus seem reasonable to p o s t u l a t e the medieval 

gwledydd as being co-terminus with s i g n i f i c a n t d i a l e c t a r e a s i n the same 

per i o d . The f u r t h e r s i g n i f i c a n t p o i n t then emerges t h a t , although con

s i d e r a b l e r e - o r i e n t a t i o n of the d i a l e c t a r e a s has been brought about by 

s u c c e s s i v e extension of the d i s t r i b u t i o n a r e a s o f p a r t i c u l a r words, 

the new boundaries of such d i s t r i b u t i o n a r e a s tend s t i l l to correspond 

c l o s e l y w i t h the medieval a d m i n i s t r a t i v e boundaries. Thus, although the 

t e r r i t o r i e s of the Gwledydd when they cease to be a d m i n i s t r a t i v e u n i t s 

cannot be s a i d to have p o s i t i v e l y i n f l u e n c e d the h i s t o r i c a l development 

of the d i a l e c t s , t h e i r p e r i p h e r i e s a r e found to be r e l e v a n t s t i l l i n the 

c l a s s i f i c a t i o n of Welsh word geography. But t h i s i s not to suggest a 

ca u s a l connection between a d m i n i s t r a t i v e boundary and word-geographical 

movement and d i s t r i b u t i o n because of the coincidence of medieval admin

i s t r a t i v e boundaries and of present-day word-geographical boundaries with 

the p h y s i c a l geography of the country. Whereas the p h y s i c a l geography of 

the country undoubtedly i n f l u e n c e d the establishment of medieval admin

i s t r a t i v e boundaries and c o n t r o l l e d the d i a l e c t movement which r e s u l t e d i n 

present-day geography, the i n t e r r e l a t i o n of the l a t t e r two must be l e f t to 

d e t a i l e d study elsewhere". 

The p r e s e n t t h e s i s provides f u r t h e r evidence of the a n c i e n t 

borders and p h y s i c a l boundaries producing d e t e c t a b l e v a r i a t i o n s , i n t h i s 

c ase d e r a a t o g l y p h i c . At the time of w r i t i n g , d e t a i l e d d i a l e c t s t u d i e s 

comparable with t h a t i n Wales are not a v a i l a b l e f o r Salop (see Orton and 

Barry 1969). 

While t h i s t h e s i s i s the f i r s t dermatoglyphic i n v e s t i g a t i o n of 

the mid Wales borderland, a comparable study using the ABO blood groups 

has been made and reported on s e v e r a l o c c a s i o n by Watkin (1952, 1956, 1963, 

1965) and Mourant and Watkin (1952). These works have d e a l t with the 
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whole of Wales, g i v i n g g e n e r a l o b s e r v a t i o n s , with d e t a i l e d gene frequency 
v a r i a t i o n , i n l o c a l i s e d a r eas not given, except f o r a s i n g l e paper on 
western Salop and l a t e r f o r Salop as a whole. 

The d i s t r i b u t i o n of f r e q u e n c i e s i n d i c a t e d t h a t no s i g n i f i c a n t 

d i f f e r e n c e s e x i s t e d between the e a s t e r n and western h a l v e s of Salop w h i l e 

i n the west no d i f f e r e n c e about a north-south l i n e was found. However, 

s i g n i f i c a n t d i f f e r e n c e s between subsets based on E n g l i s h or Welsh surnames 

were shown. They i n d i c a t e t h a t the E l i z a b e t h a n l i n g u i s t i c boundary was 

not an important a n t h r o p o l o g i c a l d i v i d e . While the c o n t e x t was s l i g h t l y 

d i f f e r e n t , s i m i l a r c o n c l u s i o n s were reached i n the p r e s e n t work f o r a 

language d i v i d e (but not the d i a l e c t d i s t r i b u t i o n as above). The use of 

surnames was shown to be important as a parameter, again v e r i f i e d by the 

p r e s e n t dermatoglyphic evidence, but only when gross r e g i o n a l i s a t i o n was 

i n v o l v e d . P a r t i t i o n i n g the four amalgamated regions by a n c e s t r y , w h i l e 

g i v i n g s i g n i f i c a n t d i f f e r e n c e s between groups, gave a confusing s e t of 

r e l a t i o n s h i p s , which i t was f e l t c o n t r i b u t e d l i t t l e to the understanding 

of the data. I t could be added t h a t t h i s c o n c l u s i o n may have been 

d i f f e r e n t had r e g i o n (2) been c o n s i s t e n t i n i t s subset r e l a t i o n s h i p s , 

hence the p o s s i b i l i t y t h a t w i t h more d e t a i l e d permutation and r e g i o n a l 

amalgamations, a n c e s t r y (surnames) may t u r n out to c o n t r i b u t e more to 

r e v e a l i n g v a r i a b i l i t y w i t h i n the data s e t . Watkin ( i b i d . ) could d e t e c t 

no geographical v a r i a t i o n i n Salop a k i n to t h a t presented by dermatoglyphics 

although he l i m i t e d h i s i n v e s t i g a t i o n s to a north/south d i v i d e . He 

i n d i c a t e d on h i s maps, p a r t i c u l a r l y on the 1952 paper, t h a t t h e r e may be 

an out-pushing of Welsh i n f l u e n c e , by way of high '0' gene f r e q u e n c i e s , 

i n t o Salop and south of Shrewsbury, w h i l e a corresponding low (0) l e v e l 

moves i n t o Powys from Salop around Newtown. Some r e g i o n a l v a r i a t i o n s 

w i t h i n the borderland beyond t h a t shown fo r surnames may e x i s t . However, 

regions such as those given on the b a s i s of dermatoglyphics were not evident. 
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No a d d i t i o n a l g e n e t i c or anthropometric evidence i s a v a i l a b l e 
to confirm the r e g i o n a l p a t t e r n s given above. F l e u r e i n h i s c o l l e c t i o n of 
data d i d not sample the borderland i n s u f f i c i e n t d e t a i l to g i v e any evidence 
of r e g i o n a l v a r i a t i o n s , and a d d i t i o n a l serology i s s t i l l a w aiting i n v e s t 
i g a t i o n . I n terms of h i s t o r i c a l evidence, the four regions d e l i m i t e d seem 
reasonable on the evidence given, and although f u r t h e r i n v e s t i g a t i o n s may 
move the boundaries between a r e a s s l i g h t l y , i t i s u n l i k e l y t h a t the broad 
o u t l i n e presented w i l l be d r a s t i c a l l y a l t e r e d , although i t i s hoped they 
w i l l be improved. Indeed, the w r i t e r f e e l s t h a t ongoing a n a l y s i s subsequent 
to t h i s p r e s e n t a t i o n with a d d i t i o n a l m u l t i v a r i a t e techniques w i l l be a b l e to 
improve r e g i o n a l d i s t r i b u t i o n s , e s p e c i a l l y with regard to the mid-Salop a r e a 
(2) and the r o l e of a n c e s t r y . 

Much of the i n t e r p r e t a t i o n of g e n e t i c v a r i a b i l i t y i s made i n 

terms of migration or i n v a s i o n , the ABO blood group d i s t r i b u t i o n s c o n s t i t u t i n g 

the c l a s s i s example i n the B r i t i s h I s l e s . The p r e s e n t data confirm t h a t 

the south of the region, comprising Newtown, L l a n i d l o e s and L l a n f a i r 

C a e r e i n i o n , i s d i s t i n c t from the north of the county, and a l s o i n d i c a t e 

t h a t the h i l l r e gion of area (4) i s again d i s t i n c t from the remaining r e g i o n s . 

The r e l a t i v e r e l a t i o n s h i p s were given e a r l i e r (page 287 ) and need not be r e 

s t a t e d . As regards r e g i o n a l movement, there i s only evidence t h a t Oswestry 

and E l l e s m e r e are c l o s e r to north Powys than to the remaining r e g i o n s , w h i l e 

t h e r e i s a g r e a t e r s i m i l a r i t y w i t h i n Powys between the north and south than 

f o r e i t h e r with the c e n t r a l or southern p a r t s of western Salop. No con

c l u s i o n as to where the Welsh i n Salop o r i g i n a t e d from, or r e l a t e to, i s 

given due to the l a c k of c o n s i s t e n c y shown fo r a n c e s t r y as a parameter. 

I t seems t h a t r e g i o n a l v a r i a t i o n based on the c h i l d ' s or parent's b i r t h p l a c e 

i s the most u s e f u l c r i t e r i o n f o r p a r t i t i o n i n g the data. w h i l e u s i n g the 

common p a r e n t a l b i r t h p l a c e improves the a b i l i t y to d i s c r i m i n a t e and c l a s s i f y , 

i t a l s o reduces the sample s i z e s , so making the r e l a t i o n s h i p more s p e c u l a t i v e . 
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I t was not p o s s i b l e to i n v e s t i g a t e the formation of amalgamated groups 
from the o r i g i n a l f i f t e e n a r eas defined when the common parent's b i r t h 
p l a c e was used i n a manner comparable w i t h t h a t using the c h i l d , due to 
the s m a l l sample s i z e s which r e s u l t . 

However, the r e s u l t s of the a n a l y s i s f o r the four a r e a s based 

on the former parameters were not i n c o n s i s t e n t w i t h the r e s u l t given f o r 

the c h i l d ' s b i r t h p l a c e s . The r e l a t i o n s h i p of the two parameters was 

given e a r l i e r (page 236 ) and whi l e t h e r e seems reasonable agreement i n 

the c o n c l u s i o n s reached using e i t h e r parameter, the p o s s i b i l i t y t h a t a 

d i f f e r e n t p a t t e r n of v a r i a b i l i t y may be produced when the common p a r e n t a l 

b i r t h p l a c e i s employed with l a r g e r samples must not be overlooked. 
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M u l t i p l e Regression A n a l y s i s 

The technique of m u l t i p l e r e g r e s s i o n attempts to p r e d i c t the 

v a l u e of a dependent v a r i a b l e f o r the v a l u e s of a s e r i e s of independent 

v a r i a b l e s . I n a sample b i v a r i a t e c a s e the standard r e g r e s s i o n equation 

Y 1= A + BX 

would r e s u l t , where Ŷ " i s being computed from an independent v a r i a t e X, 

w i t h c o n s t a n t s A and B chosen to minimise the r e s i d u a l sum of squares. 

The e x t e n t i o n to more than one p r e d i c t o r v a r i a t e t a k e s the form, 

Y 1 = A + B.X, + B„X„ + B„,X„ where the Bs are 
1 1 2 2. N N 

termed r e g r e s s i o n c o e f f i c i e n t s . F u r t h e r explanations w i l l not be given 

but r e f e r e n c e to the SPSS manual (page 320 onward) g i v e s e x t e n s i v e d e t a i l s 

about the subprogramme Regression u t i l i s e d f o r t h i s a n a l y s i s and g e n e r a l 

theory behind m u l t i p l e r e g r e s s i o n . 

I n the d i s c r i m i n a n t a n a l y s i s performed i t was shown t h a t r e g i o n s 

could be produced which e x h i b i t e d a degree of homogeneity w i t h i n themselves 
2 

and heterogeneity between. Comparing the o r i g i n a l D v a l u e s between the 
15 regions defined, with c e r t a i n demographic c h a r a c t e r s , showed t h a t of 

those d e s c r i b e d , the marriage movement index ( I ) gave the h i g h e s t c o r r e l a t i o n 
2 

w i t h D , p a r t i c u l a r l y the ( I ) f o r the parent's movement. T h i s idea of 
2 

attempting to p r e d i c t the D v a l u e s from demographic v a r i a n t s can be 

extended to i n c l u d e population s i z e s of each region, frequency of Welsh 

a n c e s t r y or nonconformity i n each a r e a and sample s i z e v a r i a n c e between a r e a s . 

The advantage of using m u l t i p l e r e g r e s s i o n compared to b i v a r i a t e r e g r e s s i o n 

stems from the a b i l i t y of the former technique to allow f o r i n t e r c o r r e l a t i o n s 

between the p r e d i c t o r v a r i a t e s , although c a r e must be e x e r c i s e d i f the 

i n t e r c o r r e l a t i o n s between these v a r i a t e s i s high (> . 8 ) . 
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2 
I n a t t e m p t i n g t o p r e d i c t t h e D t h e f o l l o w i n g v a r i a b l e s were 

i n p u t a s p o t e n t i a l p r e d i c t o r s . 

(1) D i s t a n c e between r e g i o n s ( m i l e s ) 

(2) ^ m i l e s - r e c i p r o c a l o f i n t e r g r o u p d i s t a n c e 

(3) The t h r e e m a r r i a g e i n d i c e s and t h a t p r o d u c e d from 

t h e combined g e n e r a t i o n s . 

(4) The sample s i z e o f e a c h p a i r o f g r o u p s compared 

(5) The f r e q u e n c y o f p u p i l s w i t h W e lsh a n c e s t r y i n e a c h p a i r 

.of r e g i o n s 

(6) The f r e q u e n c y o f n o n c o n f o r m i t y i n e a c h p a i r o f r e g i o n s 

(7) An e s t i m a t e o f s a m p l e v a r i a n c e between any two g r o u p s 

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

o f t h e b i n o m i a l e x p a n s i o n 

V a r = 1 = / N + N \ ^ 

(P .Q . (N +N)Y* ( 1 J ) k IJ IJ i J / YV NJ J 
O n l y t h e c o n c l u s i o n s o b t a i n e d w i l l be d e s c r i b e d and t h e summary o f t h e 

r e g r e s s i o n w e i g h t s g i v e n ( T a b l e 106 ) on a m u l t i p l e s t e p w i s e r e g r e s s i o n . 

I t i s a p p a r e n t from T a b l e 106 t h a t t h e t o t a l amount o f e x p l a i n e d 

2 

v a r i a n c e i n t h e D p r e d i c t e d by t h e v a r i a t e s d i f f e r s s l i g h t l y b e tween s e x e s 

and m a t r i c e s , t h e s m a l l e s t v a l u e b e i n g f o r f e m a l e s w i t h a r e d u c e d m a t r i x 

( . 4 9 9 ) , w h i l e t h e r e d u c e d m a t r i x i n m a l e s gave t h e h i g h e s t v a l u e ( . 6 8 6 ) . 

The c o n s i s t e n t f e a t u r e i n a l l f o u r r e g r e s s i o n a n a l y s e s was t h a t t h e v a r i a t e 

w h i c h a c c o u n t e d f o r t h e v a s t m a j o r i t y o f t h e e x p l a i n e d v a r i a n c e was t h e 

same, b e i n g t h e e s t i m a t e o f s a m p l e v a r i a n c e ( v a r ) . 

T h e s e r e s u l t s c o n f i r m a s u g g e s t i o n made t h r o u g h o u t t h i s t h e s i s , 
2 

t h a t sample s i z e c a n m a r k e d l y a f f e c t t h e m a g n i t u d e o f t h e D v a l u e s p r o d u c e d 

from d e r m a t o g l y p h i c v a r i a b l e s . S i m i l a r c o n c l u s i o n s w e r e r e a c h e d by 

D e n n i s ( 1 9 7 7 b ) . 
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I t has p r e v i o u s l y been d i s c u s s e d how the 15 regions could 

combine to produce l a r g e r u n i t s which were r e l a t i v e l y homogeneous and 

which r e l a t e d to d i a l e c t d i s t r i b u t i o n s and h i s t o r i c a l events. I f a 
2 

measure of sample v a r i a n c e can p r e d i c t over 50% of the a b s o l u t e D v a l u e 

i t should be asked i f the i n t e r - r e l a t i o n s h i p s r e p resent nothing more than 

sampling methodology. S e v e r a l p o i n t s i n d i c a t e t h a t t h i s may not be so. 
2 

The v a l u e s given by Dennis f o r the c o r r e l a t i o n between h i s D 
2 

and E v a l u e s and sample v a r i a n c e (var) were, i n g e n e r a l , g r e a t e r than 
those obtained i n the p r e s e n t t h e s i s , the former w r i t e r having many 

2 
c o r r e l a t i o n s > .90. T h i s i s r e f l e c t e d i n a m u l t i p l e r for h i s r e g r e s s i o n s 

2 2 which had a minimum v a l u e of .876 (E ,.,„.) and a maximum of .950 (D ,.„, ) , (32) (62) 

the minimum being much g r e a t e r than i n the p r e s e n t work. Care must be 

taken w i t h such a comparison f o r the former worker entered more v a r i a b l e s 

as p o t e n t i a l p r e d i c t o r s than the p r e s e n t w r i t e r , the e f f e c t being obvious, 

although Dennis i n d i c a t e s t h a t only the f i r s t v a r i a t e ( g e n e r a l l y var) 
2 

c o n t r i b u t e d an r of more than .01 to the t o t a l . 
2 

I n the present work the absolute magnitude of the D was not 

the only c r i t e r i o n a v a i l a b l e for a n a l y s i s , f o r the MDS p l o t s used the 

rank order r e l a t i o n s h i p s . Groups were formed, not on an absolute h i e r 

a r c h i c a l s c a l e , but by c o n s i d e r a t i o n of MDS, SLC and MLC r e l a t i o n s h i p s , 

as w e l l as f o r subsets based on l a r g e group numbers (pages 231 to 279 ) . 
The m u l t i p l e r e g r e s s i o n shows t h a t t h e r e i s over 50% of the v a r i a n c e i n 

2 

some of the D not explained by sampling v a r i a n c e . The w r i t e r f e e l s t h a t 

i t i s t h i s 50% which r e s u l t e d i n the amalgamation of groups so formed, 

r e s u l t i n g from g e n e t i c (dermatoglyphic) s i m i l a r i t y . Because both sexes 

gave f a i r l y s i m i l a r amalgamation p a t t e r n s t h i s seems a j u s t i f i e d c o n c l u s i o n 

although sample s i z e s f o r each region c o r r e l a t e h i g h l y over sex. The 
2 

r e s u l t of sampling would have a l t e r e d the absolute magnitude of the D , but, 

i t i s f e l t , not the r e l a t i v e r e l a t i o n s h i p s , a p a rt from when very s m a l l 
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samples or dichotomy of samples i s i n v o l v e d . No attempt has been made to 
p l a c e too much emphasis on the f i n e i n t e r r e l a t i o n s h i p s w i t h i n each amalgamated 
group, w i t h only g e n e r a l o b s e r v a t i o n s as to the r e l a t i v e ease w i t h which 
regions combined. T h i s was d i r e c t l y due to p r i o r evidence of the e f f e c t 
of sampling. The w r i t e r f e e l s t h a t t h i s t h e s i s suggests t h a t t h e r e may 
indeed be r e g i o n a l v a r i a t i o n i n dermatoglyphics over the mid Wales border
lands, p a r t i c u l a r l y between Salop and Powys, between north and south Powys 
(Montgomeryshire) and p o s s i b l y between the southern Powys a r e a s of Rhayader 
and Knighton and the more n o r t h e r l y regions j u s t l i s t e d . V a rious changes 
to t h i s broad r e g i o n a l i s a t i o n have been considered a l s o . However, the 

r e s u l t s of the m u l t i p l e r e g r e s s i o n a n a l y s i s suggest t h a t s t u d i e s of r e g i o n a l 
2 2 

v a r i a t i o n by m u l t i v a r i a t e methods (D , E ) should be made w i t h extreme 

c a u t i o n i f the sample s i z e w i t h i n each d e f i n e d region f a l l s below 20O per 

sex, with a d d i t i o n a l c a r e should the dichotomy of sample s i z e between 

regions be g r e a t . 

A n a l y s i s of dermatoglyphic v a r i a t i o n , with the county as the 

O.T.U. (Oper a t i o n a l Taxonomic Unit) i s probably v a l i d , p o s s i b l y w i t h a 

s i n g l e or double s u b d i v i s i o n of t h i s O.T.U., but when O.T.U.s a r e formed 

from a s m a l l number of p a r i s h e s (e.g. < 10) (see page 342), then the w r i t e r 

f e e l s t h a t sampling e f f e c t s may predominate, obscuring any u n d e r l y i n g 

dermatoglyphic v a r i a t i o n . 

I 
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South End House, South Road, 
Durham, DH1 3TG. England 
Telephone: Durham 64971 (STD code 0385) 

Dear S i r , 

B i o l o g i c a l Study of the Forth '/ales borderlands and 
the a d j o i n i n g 'Vest Midlands r e g i o n 

I am c u r r e n t l y engaged on a research p r o j e c t i n the Department of 
Anthropology, U n i v e r s i t y of Durham, i n t o the g e n e t i c a l v a r i a t i o n of the 
peoples of the 7'elsh/English borderland of ftorth '.Vales and the a d j o i n i n g 
West Midlands region. The aim of t h i s i n v e s t i g a t i o n i s to determine the 
nature of t h i s v a r i a t i o n and to pursue the h i s t o r i c a l and geographical 
reasons f o r i t . 

The m a t e r i a l f o r t h i s study has been, i n other United Kingdom schools, 
s a t i s f a c t o r i l y c o l l e c t e d by using simple and r a p i d t e s t s on l a r g e numbers of 
school c h i l d r e n , and I he.ve the permission of the D i r e c t o r of Education f o r 
the County t o contact you and i n t u r n t o seek your approval f o r a p a r t of 
t h i s survey which I hope you w i l l allow me to c a r r y out at your school. 

The subject matter c a r e f u l l y chosen f o r use i s palm p r i n t s which are 
very e a s i l y and r a p i d l y c o l l e c t e d . The p r i n t s are made d i r e c t l y on to 
s e n s i t i z e d paper. This f c c t o r was chosen to c use the l e r s t inconvenience 
possible i n schools and i s i n no way harmful. Each i n d i v i d u a l i s r e q u i r e d 
f o r no wore than a few minutes, such d,. t a being obtained from 250 persons 
i n f i v e hours. 

The dermal p r i n t s values have been widely used i n the B r i t i s h I s l e s i n 
s i m i l a r studies supported by the I«edic..l Research Council. Many hundreds 
of school c h i l d r e n have helped us i n such research p r o j e c t s i n i t i a t e d by 
t h i s department over the l a s t few years. The palm p r i n t s c ontain a vast 
amount of i n f o r m a t i o n on i n h e r i t e d characters. Fast r e s u l t s show there i s 
a great deal of normal v a r i a t i o n i n palmar patterns over the country, and 
as i n Oxfordshire t h i s has g r e a t l y a s s isted i n the r e c o n s t r u c t i o n of the 
h i s t o r y of the people. However, the d i s t r i b u t i o n of v a r i a t i o n i s unknown 
i n Wales, and from the unique h i s t o r y o f the region the r e s u l t s are c e r t a i n 
t o be of especial i n t e r e s t . 

I would be most g r a t e f u l t o receive your approval f o r a survey as 
o u t l i n e d above to be c a r r i e d out i n your school at some convenient d r t e . 
I n other areas we have c i r c u l a t e d forms from the schools t o the p u p i l s ' 
parents, f i r s t l y to give t h e i r consent and a l s o to take the o p p o r t u n i t y of 
asking them some simple geographict-.l d e t a i l s . I enclose two specimen forms 
of t h i s type. I f you would wish to a l t e r these i n any way t h i s cr.n be 
arranged. The survey does not normally i n v o l v e more than 30 per cent o f a l l 
the c h i l d r e n . For the schools t a k i n g i i a r t i n the survey, i t i s intended 
to compile a r e p o r t of the f i n d i n g s and conclusions of the r c s e r r c h . 

F i n a l l y , I would be pleased to v i s i t you at a time convenient t o your
s e l f , to d e t a i l any po i n t s you would wish to discuss. 

Yours t r u l y , 

y/.R. Williams. M.Sc. 

Enc. 
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South End House, South Road, 
Durham, DH1 3TG, England 
Telephone: Durham 64971 (STD code 0385) 

Dear Parent, 

B i o l o g i c a l Study of Kid 7,'ales and the English/Welsh Borderlands 

I would l i k e to ask permission f o r your son(s) and/or daughter(s) t o 
take p a r t i n the survey o u t l i n e d below which I am at present c a r r y i n g out 
i n many schools i n Salop. 

I am c u r r e n t l y c a r r y i n g out a research p r o j e c t i n t o the v a r i a t i o n of 
i n h e r i t e d f eatures i n the people of the Welsh/English borderlands and the 
a d j o i n i n g mid Wales areas. I have the consent of the Headmaster and the 
D i r e c t o r of Education t o approach you w i t h respect t o the survey. I t s aim 
i s to discover whether the people of the Welsh v a l l e y s and Welsh borderlands 
d i f f e r from area to area and from the English people now l i v i n g i n the area, 
as i s suggested from a study of the H i s t o r y and Geography of Wales and the 
Marches. 

The features used i n the study are palm and f i n g e r p a t t e r n s . On 
d i f f e r e n t areas of the palms and the f i n g e r s there are various patterns 
created by the very i n t r i c a t e l i n e s present and these patterns are known t o 
be i n h e r i t e d t o a very large extent. 

Because of the shorter distances t r a v e l l e d before the present century, 
and the incidence of l o c a l marriages i n towns, v i l l a g e s and v a l l e y s the 
populations of small areas become d i s t i n c t , w i t h l o c a l c h a r a c t e r i s t i c s , and 
i t i s to see i f such d i f f e r e n c e s e x i s t i n f i n g e r and palm p r i n t s t h a t my 
research has been i n i t i a t e d . I t i s important t o o b t a i n as many sets of 
p r i n t s as possible from people of l o c a l ancestry as w e l l as from people who 
have grandparents who were born outside the areas not being examined. 

With such a l a r g e region to study enough i n f o r m a t i o n can only be gathered 
by c a r r y i n g out observations on extensive numbers o f school c h i l d r e n and I 
very much hope t h a t you w i l l allow your son(s) and/or daughter(s) to take 
p a r t i n the survey. Only school c h i l d r e n w i l l be used and no approach t o any 
any parents to take p a r t w i l l be made except f o r consent t o allow t h e i r 
c h i l d r e n to p a r t i c i p a t e and to complete the q u e s t i o n n a i r e i f they so agree. 

Taking p r i n t s i s q u i c k , clean and simple and the method has already been 
used i n a l a r g e number of schools i n South Wales and Yorkshire. 

I hope you w i l l f i l l i n the questionnaire as f u l l y as you can, thus 
p r o v i d i n g i n f o r m a t i o n which i s i n v a l u a b l e i n e f f e c t i n g an analysis of the 
r e s u l t s . Any informa-tion given w i l l be trea.ted i n complete confidence and 
n e i t h e r the questionnaire nor the p r i n t s taken w i l l be a v a i l a b l e t o any 
person outside the Department of Anthropology, U n i v e r s i t y of Durham. 

I t i s intended to provide each school t a k i n g p a r t i n the survey w i t h a 
r e p o r t and conclusions of the work undertaken. 

Yours s i n c e r e l y , 

"I.E. Williams. Vi. Sc 
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Durham, DH1 3TG, England 
Telephone: Durham 64971 (STD code 0385) 

Annwyl R i e n i , 

Astudiaeth fywydegol yng Kghanolbarth.au Cymru a'r Gororau 

Hoffwn ofyn am e i c h eaniatad i ' c h raab (meibion) a'ch raerch (merched) i 
gymeryd rhan yn y r arolwg yr v/yf ar hyn o bryd yn e i gv/eithredu mewn l l a w e r 
o y s g o l i o n ym Mhowys. 

Yr wyf yn astudio r h a i nodweddior. c o r f f o r o l a e t i f e d d i r yn enedegol, 
ymysg poblogaethau'r Gororau ac ardaloedd cyfagos yng nghanolbarthau Cymru. 
Eisoes d e r b y n i a i s ganiat^d y F r i f a t h r o a'r Cyfarwyddwr Addysg i ofyn am 
eich cydweithrediad. Amcenir darganfod a ydyw pobl y dyffrynnoedd Cymreig 
a'r Gororgu yn wahanol o ar d a l i ardal ao os ydyw'r Cymru yn wahanol i ' r 
Saeson sydd yn awr yn byw yn y r ardaloedd, f e i y t y b i d y dylent f o d , o 
astudio hanes a daearyddiaeth Cymru e'r Gororau. 

Y nodwedcion a ddefnyddir yn y r arolwg fydd y p r i n t i a u ar y dwylaw ac 
ar flaenau'r byseCd. Y mae pe.trymau yn y p r i n t i a u ar wahanol rannau o'r 
dwylaw a'r bysedd a gwyddom fod y r h a i n , i raddau helaeth, yn uniongyrchol 
dan ddylanwadau genedegol. 

Cyn y g a n r i f hon, ychydig o b e l l t e r o d d i c a r t r e f y t e i t h i a u mwyafrif y 
boblogaeth, ac f e l r h e o l priodau'r rhan fwyaf ac e r e i l l o'r c y l c h . F e l l y 
datblygodd poblogr.eth.au'r ardaloedd yn wchanol i'w g i l y d d mewn l l a w e r modd 
a b w r i e d i r gweld a yw'r poblogaethau yma yn wahanol yn y patrymau y soniwyd 
amdanynt. Pwysig iawn fydd casglu cymaint o b r i n t i a u ag sy'n b o s i b l oddiwrth 
y r h a i sydd a chyndeidiau l l e c l , yn o g y s t a l ag oddiwrth y r h a i sydd a 
chyndeidiau o ardaloedd t u a l l a n i ' r r h a i y c y n h e l i r y r astudiaeth bresennol 
ynddynt. 

Gan fod a r d a l mor eang i'w hastudio, dim ond drwy gydv/eithrediad l l a w e r 
0 b l a n t y g e l l i r c i s g l u digonedd o wybodaeth. F e l l y rnawr o b e i t h i a f y 
caniatewch i ' c h p l a n t gymeryd rhan yn y r arolwg. Dim ond p l a n t ysgol a 
ddefnyddir yn y r arolv.-g ac n i o f y n i r i ' r r h i e n i gymeryd rhan ond g o f y n i r 
am eu caniatSd i 'w p l a n t gymeryd rhan ac iddynt ateb y cwestiynau ynglyn 

^ L ' U p l a n t , os cytunant gydweithredu. 

G e l l i r cymeryd y p r i n t i a u yn gyflym, yn syml ac yn lan ac y r ydym, o 
B r i f y s g o l ^urham, eisoes wedi gwneud gwaith c y f f e l y b mewn n i f e r o y s g o l i o n 
yn Neheudir Cymru, yng Ngwynedd ac yn Swydd Efrog. 

Gob.eithiaf y r a t e b i r y gofyniadau mor gyflawn ag sy'n b o s i b l er mwyn 
1 mi gael y wybodaeth sy'n amhrisiadwy bwysig i d d e a l l y mesurebau a g e s g l i r . 
Hi r o d a i r n a i l l a i ' r p r i n t i a u na'r wybodaeth a g e s g l i r i unrhyw un t u a l l a n 
i ' r Adran Anthropolegol ym M h r i f y s g o l Durham. 

Bwr i e d i r rhoddi adroddiad o'r gwaith a'r casgliadau i bob ysgol a 
gydweithreda yn y r arolwg. 

Yn gywir iawn, 

W.R. 7'illiams. Ivl.Sc. 

http://Kghanolbarth.au
http://poblogr.eth.au
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This questionnaire i s designed to provide i n f o r m a t i o n on the pat t e r n s oi 
movement w i t h i n the e n t i r e region and t o assess d i f f e r e n c e s t h a t may occur 
regarding the i n h e r i t e d characters v.'ithin one region as to occupational and 
r e l i g i o u s groups. I would be very g r a t e f u l i f you and your husband would 
complete i t as accurately as possible. I f you do not know the answer t o a 
p a r t i c u l a r item please i n d i c a t e 'NOT KNC'T'. 

I give/do not give permission f o r my son/daughter to take p a r t i n the survey 
o u t l i n e d above. 

Signed . . . . . . 
(Parent/Guardian) 

Name of son/daughter 
Name of any brothers and/or s i s t e r s i n school(s), 
Please give school(s) as w e l l 
Name of any f i r s t cousins at school, 
Maiden name of mother , 
Maiden name of mother's mother . . , 
Maiden name of f a t h e r ' s mother . . , 
•Place o f b i r t h of p u p i l 
•Place of b i r t h of f a t h e r . . . . , 

" " mother . , 
" " f a t h e r ' s f a t h e r , 
" " f a t h e r ' s mother 
" " mother's f a t h e r 
" " mother's mother 
• a c t u a l residence at the time of b i r t h ; not h o s p i t a l . 

R e l i g i o n of the f: raily 
Occupation of the f a m i l y ( f a t h e r ) , . 
* " " " f a t h e r ' s f - t h e r 

* 

* " " " mother's f a t h e r 
* i f deceased s t a t e p r i o r occupation. 

Answer yes or r:o i n the appropriate rows f o r each of the questions at the 
head of each column space. 

Can any of the f a m i l y l i s t e d below speak:-

Mother's mother . 
Father's f a t h e r . 
Father's mother . 

Welsh only Tfelsh and English English only 

Mother's mother . 
Father's f a t h e r . 
Father's mother . 

Please leave blank any questions you do not wish t o answer. A l l 
in f o r m a t i o n w i l l be t r e a t e d i n s t r i c t confidence. 
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Cynlluniwyd y gofyniadau isod er nuvyn c e i s i o darganfod patrymau'r 
symudiadau o l e i l e a f u ymysg y poblcgaethau yn y r ardaloedd yma ac i 
ddarganfod a. oes gwahaniaethau mewn nodweddion e t i f e d d e g o l yn y r ardaloedd, 
ymysg y r env/adau crefyddol ac ymysg y galwedigaeth.au hefyd. Uawr werth-
fawrogvm pe baech chwi a'ch gwr (gwraig) yn ateb y gofyniadau mor l l w y r ag 
sy'n b o s i b l . Os nad ellwch ateb r a i gofyniadau, rhowch 'Nis gwn 1 gyferbyn 
a hwg. 

Rhoddaf/Ni rhoddaf ganiatad i'm mab/merch gymeryd rhan yn y r arolwg. 
Arwyddir 

(Mam/Tad/Geidwad) 
Enw'r Flentyn 
Enwau urrhyw f r o d y r neu ohwiorydd mewn y s g o l i o n 
ar hyn o bryd. Rhowch enwau'r y s g o l i o n 

Enwau unrhyw g e f n d e r / c y f n i t h e r yn y r ysgol. 

Enw morwynol mam . . . 
" mam mam . 
" mam nhad. 

* L l e ganwyd: y plentyn 
e i dad 

f 5 n e i lam 
" tad e i dad 
" mam e i dad 
" tad e i fam 
" mam e i frm 

* L i e ' r c a r t r e g adeg y geni; n i d y r y s b y t t y . 
Snwad cr e f y d c o l y t e u l u . 

*Galwedigaeth y t e u l u ( t a d ) 
* " tad y tad 
* " tad y fan 
*0s yw'n farw, rhowch e i alwedigaeth cyn iddo fraw, 
Atebwch 'Gall' neu *!"is g a l l ' i ' r gofyniadau ar ben y colofnau, gan r o d d i ' r 
atebion yn y rych a'r gol o f n b r i o d o l . 

A a l l aelodau'r t e u l u a r e s t r i r siarad y canlynol' 

Y plentyn . 
Si dad . . 
Ei fam . . 
Tad e i dad. 
Mam e i dad. 
Tad e i fam. 
Mam e i fam. 

Cymraeg yn unig Cymraeg a Saesneg baesneg yn uviig 

Gadewch r h a i gofyniadau heb GUJ hateb os gwell genych be i d i o r h o i ' r manylion. 
Cedwir y f f e i t h i a u a r o d d i r yn h o l l o l g y f r i n a c h o l . 

http://galwedigaeth.au
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REGIONAL SAMPLES T a b l e 2 

POtfYS 
School No. of Pupils No. o f Pup i l s % Accepting 

on 
Church i n '.Vales Primary Schools 

K o l l P r i n t e d 

1 Bettws, Newtown 31 23 74.2 

2 Castle Caereinion, .Velshpool 34 14 41 .1 

3 Forden, Welshpool 70 34 48.6 

4 Gungrog, Welshpool 80 31 38.7 

5 Kerry, Newtown 80 42 52.5 
6 L l a n d y s i l i o , Llanymynech 61 27 44.3 
7 Llanfechain, Powys 42 18 42.8 

£ L l a n f i h a n g e l , L l a n f y l l i n 33 11 33.3 

9 L l a n s a n t f f r a i d , Powys 89 53 59 .5 

10 Maesmawr, Welshpool 21 6 28.6 

11 Montgomery, Powys 120. 26 21.6 

12 Sarn, Newtown 40 21 52.5 

County Primary Schools 
13 Aberhafsp, Newtown 40 27 67.5 
14 Abermule, Powys 84 62 73.8 

15 Ardleen, Llanymynech 82 48 58 .5 

16 Banw, Llangadfan 43 19 A4.2 

17 Brynhafren, Crew Green Salop • 38 17 44.7 
18 Buttington/Trewern, But t i n g t o n 100 42 42.0 

19 Caersws, Powys 100 66 66.0 

20 Carno, Newtown 57 49 85.9 
21 Carreghofa, Llanymynech, 59 43 72.9 
22 Churchstoke, Powys 51 30 58.8 

23 G u i l s f i e l d , Nr. .Velshpool 146 83 56.8 

24 Leighton, Welshpool 50 11 22.0 

25 Llanbrynmair, Pnwys 60 22 36 .7 

26 Llandinam, Powys 35 29 82.8 

27 L l a n f a i r caereinion, .Velshpool 180 70 38 .8 

28 L l a n f y l l i n , Powys 162 79 48 .8 

29 L l a n g u r i g , L l a n i d l o e s 23 13 56.5 

30 L l a n i d l o e s , Powys 230 177 76.9 

31 Llanwddyn, Oswestry, Salop 43 29 67.4 

32 Machynlleth ( i n f a n t ) Powys 96 49 51.0 

33 Meifod, Powys 46 33 71 .7 

34 M e l l i n g t o n , Churchstoke 42 22 52.4 

35 Hafren County, Newtown 360 173 48.0 



T a b l e 2 c o n t . 

School ?c. of Pupils 
on R o l l 

No. of Pupils "/ 
Pri n t e d 

; Acceptin 

36 County I n f a n t s , Newtown 120 68 56 .6 
37 Penygloddfa Nursery, Newtown 100 48 48.0 
38 Tregynon, Newtown 32 18 56.2 
39 Ysgol G-lantwymyn, Cemmaes Road. 60 40 66.7 
40 Ysgol Pennant, Pentbontfawr. 

Salop. 
54 43 79.6 

41 Knighton, Powys. 314 145 46.2 
42 Llangunllo, Knighton. 21 6 28.6 
43 Rhayader, Powys. 

Sub-total 
Secondary Schools 

100 63 63.O 43 Rhayader, Powys. 
Sub-total 

Secondary Schools 3629 1930 53.18 

43 Rhayader, Powys. 
Sub-total 

Secondary Schools 
44 Gaereinion High School, 

L l a n f a i r caereinion. 
300 113 37.66 

45 L l a n f y l l i n High School, 
Powys. 

500 170 34.00 

46 L l a n i d l o e s High School, 
Powys. 

380 121 31.8 

47 Machynlleth High School, 
Powys. 

372 125 33.6 

Sub-total 1,552 503 32.41 

SALOP 
Primary Schools 

48 Bishop's CJastle County, 
Salop. 

173 75 43.35 

49 Church Stretton,Salop. 312 131 U.98 
50 ELlesmere County,Salop. 368 96 26 .08 
51 G-obowen County, Oswestry. 254 142 55.90 
52 KInnerley, Oswestry. 119 40 33.61 
53 M i n s t e r l y County,Shrewsbury. 102 36 35.29 
54 Pontesbury, Shrewsbury. 253 132 52.17 
55 Stokesay, Craven Arras. 170 46 27.05 
56 Weston Rhyn, Oswestry. 176 36 20 .45 
57 VYinstanstow, Craven Arms. 79 24 30.38 

Sub-total 
Secondary Schools 

58 Baschurch Modern, Shrewsbury. 

2006 758 37.73" Sub-total 
Secondary Schools 

58 Baschurch Modern, Shrewsbury. 
352 77 21.87 

59 Oswestry Boy'.s High, Oswestry. 402 181 45.02 
60 Oswestry Gi r l ' ' - " " 450 135 30.00 
61 Oswestry G-irl'.s Modern* " 400 50 12.50 



T a b l e 2 c o n t . 

'o. oi' Pupils No. of Puuils % Accepting 
on R o l l . ^ r 2 n t e r i _ 

62 Bishop's Castle H gh, Salop. 5'-!0 86 17.20 
Sub-total ""2104 529 25.14 

Grand T " t a l 9291 3720 40.03 
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REGIONAL CODE 
AND NAME 

1. 
L l a n f y l l i n 

CONTAINED PARISHES 
T a b l e 3 

POP; IN PRIVAT: TOTAL POP, 

Welshpool 

3. 
L l a n f a i r 
Caereinion 

4. 
Machynlleth 

Newtown 

AND CODE HOUSES IN 71 •71 •61 
TOTAL M. F . 

1 Llanwddyn 315 160 150 324 369 
2 Llangynog 265 135 140 265 292 
3 Pennant 235 120 115 234 237 
4 Hirnant 65 35 30 63 120 
5 Llanrhaeadr-ym-Mochiiant 405 205 200 403 465 
8 L l a n f i h a n g e l 395 215 180 394 458 

10 Llanfechain 440 215 225 483 439 
11 L l a n s a n t f f r a i d Fool 666 320 335 671 647 
9 L l a n f y l l i n 1030 505 525 1118 1252 

39 Berriew 1120 570 550 1125 1190 
12 Carreghofa 420 205 215 419 402 
17 L l a n d y s i l i o 495 245 250 501 520 
14 LDandrinio 490 245 246 488 588 
15 Bausley 345 175 170 344 438 
18 G u i l s f i e l d ( w i t h o u t ) 810 410 400 811 892 
19 Middletown 315 155 155 313 294 
21 Castle Caereinion 210 110 100 210 299 
41 T re ly3 t an 305 140 160 303 302 
40 Porden 645 325 320 821 791 
42 Montgomery 970 455 510 968 972 
44 L l a n d y s 3 i l 465 230 235 520 465 
43 Church Stoke 1075 555 525 1092 1213 

133 Brompton & Rhiston 95 55 40 93 104 
134 Shelve 85 50 35 86 102 
131 "fforthen 1650 825 820 1658 1844 

20 .Vedshpool 6935 3358 3550 7030 6330 
13 L l a n s a n f f r a i d Deytheur 250 130 120 258 288 

132 Chirbury 730 370 360 729 818 

.6 Garthbeibio 75 40 35 75 111 
7 Llangadfan 375 190 185 392 432 

24 L l a n e r f y l 285 145 140 287 338 
35 Llanllugan 170 95 75 168 192 
36 Llanwyddelan 170 90 85 172 205 
37 Manafon 260 140 120 262 289 
23 Llangyniew 295 150 145 293 295 
22 L l a n f a i r caereinion 1175 595 580 1187 1428 

27 Llanwrin 365 185 180 389 474 
30 Uwohygarreg 125 65 60 126 130 
31 Darowen 395 205 185 393 434 
32 Penegoes 270 145 125 272 285 
33 Llanbrynmair 665 340 325 727 666 
28 Machynlleth 1685 810 875 1768 1904 
25 Cemmaes 420 205 215 434 520 
26 Caereinion Fechan 45 25 20 43 42 
29 Isygarreg 180 100 80 179 216 

34 Carno 450 250 200 455 481 
52 Llanwnog 1205 600 605 1352 1304 
49 Penstrowed 80 40 40 83 100 
51 Aberhafesp 295 150 145 292 299 
38 Tregynon 365 190 180 425 406 



343 

6. 
Llanidloes 

7. 
Rhayader 

8. 
Knighton 

9. 

Meifod 

10. 
Oswestry 

T a b l e 3 c o n t . 
46 Bettws 420 215 205 422 440 
45 Llanmerewig 90 45 45 91 99 
48 Mochdre 285 145 140 289 228 
47 Kerry 1445 740 705 1451 1397 
50 Newtown & 

Lla n l l w c h a i a r n 5970 2875 3095 5517 6115 

53 Llandinam 895 440 450 911 996 
54 Llangurig 585 310 275 598 666 
55 L l a n i d l o e s Without 
56 Tref eglvvys 670 340 330 777 669 

62 L l a n s a n t f f r a e d -
Cwmdeuddwr+Rhayader 1585 765 820 1614 1434 

61 St - Harmon 420 225 195 419 427 
60 Abbey cwmhir 220 105 115 221 271 
59 Llananno 75 45 35 73 110 
64 Llanddewl Ystradenny 305 170 135 305 293 
79 Llanbadarnfraw 500 255 240 502 459 
80 Llandrindod Wells 3085 1385 1700 3381 3251 
77 L l a n f i h a n g e l Heygen 40 20 25 49 45 
78 Llanyre 620 310 315 626 679 
63 Nantmel 620 330 290 630 687 

58 Llanbadarn Fynydd 170 100 70 175 182 
57 Beguiley 415 225 185 a 6 436 
65 L l a n b i s t e r 340 185 155 339 439 
66 Llanahangel Rhydithou 185 95 85 183 227 
76 Cascob 50 30 25 51 50 
69 Bleddfa 115 60 55 119 120 
67 Llangunllo 245 140 105 246 318 
68 Heyope 120 55 65 123 113 

75 L i t t o n ?••. Cascob 30 15 15 29 30 
70 P i l l e t h 50 25 25 50 65 
74 Norton 250 125 125 250 189 
71 Knighton 1945 965 975 2008 1824 
72 Stanage 80 40 40 79 75 
73 Whitton 110 55 55 110 99 

16 Meifod 790 400 385 901 788 

81 Weston Rhyn 2120 1025 1095 1934 2438 
82 St. Martin's 2200 1105 1095 1970 2202 
68 Selattyn & G-obowen 2920 1385 1535 3610 3528 
89 Oswestry 11830 5560 6270 11215 12018 
87 .Vhittington 2050 985 1060 2651 2060 
90 Oswestry Rural 2925 1440 1485 3529 3110 
93 West Felton 700 360 340 787 702 
91 Llanyblodwell 805 405 400 768 804 
92 Llanymynech &. Pant 1155 550 65O 1081 1173 
96 Kinnerley 955 475 480 990 958 
95 Knockin 195 100 95 251 197 

104 Melverley 120 60 60 129 121 
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11. 
Ellesmere 

12. 
Pontesbury 

83 Ellesmere Rural 
84 Zllesmere Urban 
85 iVelshampton 
86 Cockshutt 
97 Hordley 

101 Loppington 
99 Petton 

100 Jtyddle 
98 Baschuroh 

102 L i t t l e Ness 
103 Great Nesh 
94 Ruyton-Xl-Towns 

106 Montford 
110 Ford 
107 Alberbury with 

Cardeston 
108 TTollaston 
109 Westbury 
112 Pontesbury & 

Minsterley 
118 Church Pulverbatch 
121 Smethcott 

T a b l e 3 c o n t . 

2420 1225 1190 2564 2438 
2545 1205 1345 2261 2630 

395 195 205 422 397 
445 225 220 498 444 
205 110 95 283 204 
410 200 215 513 533 

90 50 40 99 88 
305 160 145 745 887 

1415 705 710 1508 1536 
205 95 110 220 310 
825 400 425 753 829 
935 490 445 826 953 

515 245 265 558 513 
685 330 350 716 686 

635 345 290 663 649 
210 110 95 221 208 

1020 520 495 922 1036 

3400 1685 1715 4054 4436 
360 185 175 322 359 
180 95 65 198 178 

13. 
Shrewsbury 105 P i a h i l l 

111 Bicton 
114 Shrewsbury 
113 Bayston H i l l 
115 Berrington & Atcham 
117 Condover 
116 Pitchford 
124 Acton Burnell 
123 Cound 

2000 1005 990 
930 480 450 

53620 25730 27895 
5340 2585 2755 

795 390 400 
1435 705 730 

90 45 45 
170 85 85 
455 225 230 

1564 2006 
779 1038 

50437 56188 
2350 5 3 U 
1292 1228 
1304 1486 

130 90 
300 202 
408 458 

14. 
135 Ratlinghope 90 55 40 129 95 
137 ffentnor 210 105 105 206 209 
140 Myndtown 85 50 35 94 85 
139 Norbury 105 55 50 117 103 
136 More 105 55 50 125 107 
146 Lydham 220 115 105 239 221 
I48 Bishop's Castle 1110 530 585 1228 1199 
147 Lydbury North 530 280 250 568 528 
159 Sdgton 50 25 25 86 51 
165 Colebatch 70 45 30 90 72 
166 Mainstone 95 45 50 110 97 
167 Bettws-y-crwyn 200 110 90 250 200 
168 L l a n f a i r tfaterdine 190 110 80 228 190 
169 Stowe 140 75 65 167 142 
170 Clun 1250 665 600 1388 1261 
I63 Bucknell 445 220 225 455 447 
171 Bedstone 65 35 25 75 176 
162 Hopton Castle 65 30 35 96 65 
160 Clungunford 230 115 115 297 228 
I64 Clunbury 465 240 230 557 467 



T a b l e 3 c o n t . 345 

15. 
Church S t r e t t o n 142 Rushbury 470 240 230 575 476 

143 Saton-under-Heywood 175 90 85 202 176 
141 Hope Bowdler 145 70 75 184 144 
138 Church S t r e t t o n 3210 1465 1705 2784 3346 
145 '.Vinstanstow 605 315 295 662 607 
157 Sibdon Carwood 70 35 30 78 68 
144 Acton Scott 125 65 60 147 125 156 Halford 70 30 40 167 68 
158 Hopesay 360 175 180 382 360 
155 Stokesay 1450 750 735 1207 1467 
129 A l l S t r e t t o n 170 85 80 190 168 
122 •Voolstaston 210 110 95 221 208 
120 Longnor & 

110 95 

Lesbotwood 400 200 200 448 401 
119 Frodesley 135 70 65 157 134 
130 Ruckley A langley 50 25 25 56 50 
127 Church Preen 120 55 60 89 118 
128 Cardington 385 205 180 412 386 
154 Onibury 295 155 140 334 297 
161 Bromfield 310 145 I65 365 312 
152 Culmington 325 175 150 390 335 
153 Stanton Lacy 355 170 180 462 354 
151 Diddlebury 580 305 275 646 580 
150 Munslow 345 170 175 425 344 
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F i g u r e 3 
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PARISH CODE NUMBERS. SALOP 
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F i g u r e 4 
R e g i o n s Taken As Secondary Schoo l Catchment Areas W i t h 

Assoc ia ted Name And C o d e Number 

POWYS 

L lan fy l l m (1) 

r 

WelshaooL (2) f~ 

L l a n f a i r Caereinion (3) 

M a c h y n l l e t h (4) 

N e w t o w n (5) 

L l a n i d l o e s (6) 

Kn igh ton (8) 

Rhavad_ej_J7) 

Shaded pa r i shes are those w h i c h are 

detached f rom the main body of their 

cantref and p laced into an adjacent 

catchment area 
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^ c o n t . 
S A L O P 

E l lesmere (11) 
Oswest ry (10) 

Shrewsbury (13 

Pontesburv (12) 

Church S t re t t ondD 

shops 
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T a b l e 
AREAS 

In Powys the Cantref (or Canton), gave way at an e a r l y stage 
of l o c a l h i s t o r y to the Corcmot (nr V i c i n i t y ) as an a d m i n i s t r a t i v e 
area. However i n the case of A r w y s t l i and Cedewain the Cantonal area 
i s b e t t e r known than i t s sub-divisions i n t o commots. 
AREA 
Mochnant 

Mechain 

PARISHES CONTAINED WITHIN 
llan r h a e a d r (south) 
Hirnant 
Pennant Melagnell 
Llangynog 
Llanwddyn 

L I a n f y l l i n 
L l a n f i h a n g e l 
Gwynfa 
L i anfechain (Llanarmon-yro-Mechain) 
Llansantffraid-yra-Mechain 
Meifod 

Caereinion L l a n f a i r Caereinion 
Llangadfan 
Llangyniew 
L l a n e r f y l 
Garthbeibio 
Rural Castle Caereinion 

C y v e i l i o g 

A r w y s t l i 

Cedewain North 

South 

Machynlleth 
Llanwrin 
Penegoes 
Darowen 
Cemmaes 
Llanbryrunair 
The area of Plynlumon 

Carno 
Llanwnog 
Llandinam 
Llan i d l o e s 
L l a n g u r i g 
Trefeglwys 
Penstrowed 
Borough of Lla n i d l o e s 
Borough of Caersws 

Bettws Cedewain 
Berriew (not B r i t h d i r ) 
Tregynon 
Manafon 
Lla n l l u g a n 
Llanwyddelan 
Aberhafesp 
Newtown 
Ll a n l l w c h a i a r n 
Llanmerewig 
L l a n d y s s i l 



Kerry 

Gortheur 

8 t r a t a Marcella 

T a b l e 4 c o n t . 

Town of Dolforwyn 
Town of Aberbech.m 
Town of Abermule 

Kerry 
Mochdre 

Bausley up t o Forden 
Churchstoke 
Snead 
Hyssington 
Town of Aston 
Town of Castlewright 

Garthmyl 
The bottom end of Cedewin 
(Velshpool 
B r i t h d i r northward to B r o n i a r t h 
East to Golfa, Pool, to .Mael y Golfa 
Two t h i r d s w i t h i n G u i l s f i e l d 
L l a n e r c h o l d o l 
Ystrad Marchel 
Deytheur 

The above i s taken from Roberts and Owen (1916) . 
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LI..T Or iViiLSH SURNAMES 

Adda Francis Kenwyn Probyn 
Anwyl George K y f f i n Prosser 
Baynhan Gethin Lewis Prothero 
Bevan &lyn Leyshon Prytherch 
Beddoe Gough Lle w e l l y n Pugh 
B e l l i s G r i f f i t h Lloyd Rees 
Beynon Gronow Loughor Richards 
B i t h e l Gwatkin Machen Roberts 
B l y t h i n Gwilt Maddock Rogers 
Bowen Gwilym Mainwaring Rosser 
Breese Gwyn Mathias Rowlands 
Cadarn Gwyther Meredith Thomas 
Caddell Harries Meyrick Treharne 
Cadwallander Hopkin Morgan Trevethan 
Craddock Howell Morris Trevor 
Davis Hughes Owen Tudor 
Dilwyn Humphreys Parry Vaughan 
Edmonds I d r i s P h i l l i p s iValters 
Edwards I t h e l l Powell (Vatkin 
E l i a s James Powis Welsh 
E l l i s Jenkins Preece vVilliams 
Svans John Price Wynn 
Eynon Jones P r i t c h a r d Yorath 
Foulk Joseph Probert 

Many names have v a r i e n t s p e l l i n g which may also be considered 
;Velsh. 



Table 
SOCIAL CLASS 

OCCUPATION SOCIAL CLASS 1 
A r c h i t e c t 
Chartered Accountant 
Chemist 
C i v i l Engineer 
H o r t i c u l t u r a l i s t 
Surgeon 
Vet 
Vi car 

SOCIAL CLASS 2 

A r t i s t 
Bank Manager 
B u i l d i n g Inspector 
Co-Director 
Farmer 
Garage Owner 
Grocer 
Inspector ( r a i l w a y ) 
Insurance Broker 
Legal ISxecutive 
Managing D i r e c t o r 
Post O f f i c e r 
Publican 
Site Manager 
Small Holder 
Stock Broker 
Sub-Post Master 
Teacher 

SOCIAL CLASS 3 

Antique Dealer 
A r c h i t e c t ' s Assistant 
B r i c k Layer 
B u i l d i n g Contractor 
Butcher 
C i v i l Servant 
Clerk of Works 
Coal Merchant 
F i t t e r '//elder 
Foreman 
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Table 6 c o n t . 

OCCUPATION SOCIAL CLASS 3 
Poundary 7/orker 
Hairdresser 
Ironmonger 
Joiner (cabinet worker) 
Lorry Driver 
Mechanic 
M i l l e r 
Miner 
Newsagent 
Painter & Decorater 
Pipe Layer 
Plumber 
Police Man 
Postman 
P.S.V. Driver 
Rent C o l l e c t o r 
Representative 
Saddler 
Sheet Metal Worker 
Shop Manager 
T a i l o r 
Tool Maker 
Tool Setter 
.Vater Board Man 

SOCIAL CLASS 4 

A g r i c u l t u r a l Contractor 
Forestry Worker 
Maintenance Man 
P l a s t i c '.Vô ker 
P r i v a t e I n v e s t i g t o r 
Quarry Man 
Security Guard 
Shepherd 
Ships Steward 
Stoker 
Van Sales Man (bread etc.) 
Warehouse Man 
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Table 6 c o n t . 

OCCUPATION 
Estate Worker 
M i l l Worker 
Railway Worker 
Road Man 

The above i s a sample of 
encounted i n the research. 

SOCIAL CLASS 5 

the main occupational groups 



P O W Y S . F R E Q U E N C Y O F S P O K E N W E L S H 

M O N O G L O T A N D B I L I N G U A L C O M B I N E D 

P E R C E N T A G E S B Y P A R I S H 
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S A L O P . F R E Q U E N C Y O F S P O K E N W E L S H . F i g u r e 6 c o n t . 

K E Y A S F O R P O W Y S 
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CARD/POSITION ABBREVIATION VARIABLE 
CARD 1 

1-5 CASE Case number 
7 Sex Sex 
8-9 NoSc Number of school 
10-11 Free 
12 Do.V Degree of iVelshness 
13 Rlgn R e l i g i o n 
14 SoCl Social class 
15-17 Cbpa Childs b i r t h place 
18 Ngbpc N°. of grandparents born i n the 

same p a r i s h as the c h i l d . 
19-21 Pmg Parish i n which maximum number of 

grandparents were born. 
Finger ridge counts 
22-41 

42-61 

RFR1-RFU5 

LFR1-LFR5 

Right f i n g e r r a d i a l / u l n a r d i g i t 
one t o f i v e 

L e f t f i n g e r r a d i a l / u l n a r d i g i t 
one t o f i v e 

Palmar ri d g e counts 
62-63 RAB AB ri d g e count r i g h t hand. 
64-65 RBC BC 
66-67 RCD CD " " 
68-69 RBD BD " 
70-71 LAB AB r i d g e count l e f t hand 
72-73 LBC BC " " 
74-75 LCD CD " " 
76-77 LBD BD " " 
78-80 RFRC Right f i n g e r ridge count, use 

l a r g e r whorl/double loop count. 
CARD 2 

1-5 Free 
6 

7-9 

CARD 
LFRC 

Card number 
L e f t f i n g e r ridge count, use l a r g 

whorl/double loop count. 
10-12 

13-15 

TFRC 

RFAC 

Tot a l f i n g e r ridge count, use 
la r g e r whorl/double loop count. 

Right f i n g e r absolute r i d g e count 
use a l l of ri d g e counts. 

16-18 LFAC Le f t f i n g e r absolute r i d g e count, 
use a l l of ridge count. 

19-21 TFAC Tot a l f i n g e r absolute r i d g e count 
use a l l of ri d g e count 

22-24 RPTOT Right palmar t o t a l r i d g e count 
25-27 LPTOT Le f t palmar t o t a l r i d g e count 



Table 7 c o n t . 

7 K.HTR Carpal hypothenar tent e d r i g h t 
8 KHTL " " " l e f t 
9 RHTR Radial " " r i g h t 
10 RHTL " " " l e f t 
11 UHTR Ulnar " " r i g h t 
12 UHTL " " " l e f t 
13 PAR Parathenar r i g h t 
14 PAL Parathenar l e f t 
T r i r a d i i 
15 TR T r i r a d i i t r i g h t 
16 TL t l e f t 
17 T1R " t ' r i g h t 
18 TIL " t ' l e f t 
19 T2R " t " r i g h t 
20 T2L " t " l e f t 
21 TBR Border t r i r a d i i r i g h t 
22 TBL " " l e f t 
23 TRR Radial " r i g h t 
24- TRL " " l e f t 
25 TUR U l n a r / c e n t r a l t r i r a d i i r i g h t 
26 TUL " " " l e f t 
27 T3FR T r i r a d i i e/f r i g h t 
28 TSFL " " l e f t 
29 TZR Zygodactylous t r i r a d i i 

z = AB fused r i g h t 
30 TZL Zygodactylpus t r i r a d i i 

z = AB fused l e f t 
31 TZ1R Zygodactylous t r i r a d i i 

z l = BC fused r i g h t 
32 TZ1L Zygodactylous t r i r a d i i 

z l = BC fused l e f t 
33 TZ2R Zygodactylous t r i r a d i i 

z2* CD fused r i g h t 
34 TZ2L Zygodactylous t r i r a d i i 

z2= CD fused l e f t 
35 TDR Unspecified i n t e r d i g i t a l t r i r a d i i 

group, r i g h t 
36 TDL Unspecified i n t e r d i g i t a l t r i r a d i i 

group, l e f t 
37-3o MAINAR Main l i n e t e r m i n a t i o n A r i g h t 
39-40 MAINAL " *' " " l e f t 
41-4-2 MA IN BR " " " B r i g h t 
43-4.4 MAINBL " " " " l e f t 
45-46 MAINCR " " " C r i g h t 
47-4-8 MAINCL " " " " l e f t 
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Tab le ? c o n t . 

28-30 TPRC Total palmar ridge count 
Finger t r i r a d i i and p a t t e r n s 
31-40 RD1-LD5 N 0 , of t r i r a a i i on each f i n g e r 

r i g h t & l e f t hand. 
41 -50 RP1-LP5 Patterns on each f i n g e r 
Palmar patterns 
5 1 PTR Peri p h e r a l thenar r i g h t 
52 PTL l e f t 
53 RTR Radial thenar r i g h t 
54 RTL " " l e f t 
55 P2R Peripheral second area r i g h t 
56 P2L 11 11 " l e f t 
57 P2TR 11 11 " tented r i g h t 
58 P2TL i t 11 " l e f t 

59 C2R Central second area r i g h t 
60 C21 11 11 H l e f t 
61 P.3R Peripheral t h i r d area r i g h t 
62 P3L 11 i t l e f t 

63 P3TR 11 ' i " tented r i g h t 

6 4 P3TL 11 H l e f t 

65 C3R Central " r i g h t 
66 C3L 11 11 l e f t 

67 P4R Peripheral f o u r t h area r i g h t 
68 P4L 11 H l e f t 

69 P4TR 11 11 " tented r i g h t 
70 P4TL 11 11 l e f t 

71 C4R Central " r i g h t 
72 C4L 11 11 l e f t 

73 U4R Ulnar " r i g h t 

74 U4L 11 11 " l e f t 

75 PHR Peripheral hypothenar r i g h t 
76 PHL 11 H l e f t 

77 CHR Central " r i g h t 
78 CHL 11 11 l e f t 

79 RHR Radial " r i g h t 
80 RHL i t 11 l e f t 

CARD 3 

1-5 Free 
6 CARD Card Number 
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'•9-50 

51-52 

53-54 

55-56 

MAINDR 
MAINDL 
MAINADR 

MAINADL 

Finger p a t t e r n i n t e n s i t y 

Tab le 7 c o n t . 
Main l i n e t e r m i n a t i o n D r i g h t 

" " " l e f t 
Summational main l i n e index 

A+D r.i ght 
Summational main l i n e index 

A+D l e f t 
t o t a l s , lumber of t r i r a d i i 

57-58 
59-60 
61-62 

Palmar p a t t e r n 

RFPII 
LFPII 
TFPII 

i n t e n s i t y 

Right f i n g e r p a t t e r n i n t e n s i t y t o t a l 
L e f t " " " " 
Tota l " " " " 

t o t a l s , number of t r i r a d i i 
63-64 
65-66 
67-68 
69-71 
72-74 
75-77 
78-30 

CARD 4 

1-5 

6 

7-22 

23-25 
26-28 

29-31 
32-34 
35-36 

37-38 

39-40 

41-42 

43-45 
46-48 
49-51 
52-54 

RPPII 
LPPII 
TPPII 
RMATD 
LMATD 
RLATD 
LLATD 

Free 
CARD 
Free 
PFa 
PMo 
PFaFa 
PFaMo 
RMPCT 

LMPCT 

RLPCT 

LLPCT 

ABLRH 
ABLRT 
ABLLH 
ABLLT 

Welsh speaking a b i l i t y 
55 Pu 
56 Mo 
57 Fa 
58 Mo Mo 
59 MoPa 

Right palmar p a t t e r n i n t e n s i t y t o t a l 
L e f t " " " " 
To t a l " " " " 
Right maximal a t d angle 
L e f t " " " 
Right l e a s t " " 
Le f t " " " 

Card number 

Fathers b i r t h place 
Mothers b i r t h place 
Fathers f a t h e r s b i r t h place 
Fathers mothers b i r t h place 
Right maximum fo f u n c t i o n of 

a x i a l t r i r a d i i , t 
Le f t majcimum % f u n c t i o n of 

a x i a l t r i r a d i i , t 
Right minimal % f u n c t i o n of 

a x i a l t r i r a d i i , t 
L e f t minimal 70 f u n c t i o n of 

a x i a l t r i r a d i i , t 
Absolute l e n g t h of r i g h t hand 

" " t o t r i r a d i i t r i g h t 
" of l e f t hand 

" " t o t r i r a d i i t l e f t 

Pupils a b i l i t y t o speak Welsh 
Mothers a b i l i t y to speak Welsh 
Fathers " " " 
Mothers mothers a b i l i t y t o speak Welsh 

" f a t h e r s " 
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61 

62-64 

65-67 

Fa Mo 
FaFa 
PMoFa 
PMoMo 

T a b l e 7 c o n t . 

Fathers mothers a b i l i t y to speak Welsh 
f a t h e r s " 

Mothers " b i r t h place 
Mothers mothers b i r t h place 

Computed Variables 
RADCR 
RADCL 
ULN.GH 
ULNCL 
TRC 
T.UC 
RAHR 
RAHL 

Radial count r i g h t 
Radial count l e f t 
Ulnar count r i g h t 
Ulnar count l e f t 
T o t a l r a d i a l count 
To t a l ulnar count 
Hypothenar r a d i a l arch r i g h t 
Hypothenar r a d i a l arch l e f t 
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F i g u r e 7 

Dept ol A n t h r o p o l o g y . 

BOB W I L L I A M S . S c h o o l 

B O B W I L L I A M S 

C A S E C A R D N o S c DoW Rion S o C I C b p a Nqbcc Pr lQ 
1 ! 3 5 ' ' I 7 8 » 9 0 " 1 3 0 

I 1 
5 6 7 '• I 9 10 

F i F R l R F U 1 R F R 2 R F U 2 R F R 3 R F U 3 R F R 4 RFU1 R F R 5 1 1FU5 
23 824 

1 

35 36 27 J 2 8 2 , 3 , 33 . 3 4 35 6 37 8 39 40 

L F R I L F U 1 L F R 2 L F U 2 L F R 3 L F U 3 L F R 4 L F L M L F R 5 L F U 5 
4 1 42 " 1 44 45 1 46 8 48 " i 50 " 1 52 53 1 54 • " r 57 I 58 5 9 60 

R A B R B C R C D R B D L A B L B C L C D L B D R F R C S 62 " 1 64 65 I 66 67 g 68 69 I 70 " 1 72 74 76 77 78 79 80 

C A S E C A R O L F R C T F R C R F A C L F A C T F A C 
1 2 3 4 5 ' ' I 7 8 ' 1 10 II " 1 13 14 " 1 16 1 7 18 8 19 20 

R P T O T L P T O T T P R C R O l R D 2 R D 3 RD4 R D 5 LD1 LD2 L.D3 L D A LD5 
31 22 23 24 25 26 27 28 29 30 I 3 1 32 33 34 35 36 37 38 39 40 

HP1 R P 2 R P 3 R P . l R P 5 L P l L P 2 L P 3 LPd L P 5 P T R P T L R T R R T L P 2 R P 2 L P2TR P 2 T L C 2 R C 2 L 
41 42 43 44 45 46 4 7 48 49 50 51 52 53 54 55 56 57 58 59 60 

P3R P 3 L P 3 T R P 3 T L C 3 R C 3 L P d R P 4 L P4TR P4TL C 4 R C 4 L UAH U<1L P H h P H L C H R C H L R H R R H L 
61 62 63 64 65 66 67 68 59 70 71 72 73 74 75 76 77 78 79 8 0 

C A S E C A R O K H T R K H T L R H T R R H T L UHTR U H T L P A R PAL T P T L T1R T I L T 2 R T 2 L 
1 2 3 4 5 6 

3 
7 8 9 1 0 II 12 13 14 15 16 I 7 1 8 19 20 

T B R T B I . T R R TRL TUR T U L T E F R T E F L T Z R T 2 L T Z I R T Z 1 L T Z 2 R T Z 2 L T D R T D L MAIN AR MAIN 
21 22 2 3 2 4 25 26 27 28 29 30 3, 

I 
32 33 34 35 36 37 38 39 40 

M A I N B R M A I N BL MAIN C R M A I N C L MAIN OR MAIN DL M A I N AOR MAIN A D L R F P I I L F P I I 
4 l 42 |4 3 4 . 46 4 7 48 

• 
50 5 1 52 53 54 |55 56 57 58 159 60 

T F P I 1 R P P I ! L P P l T P P I R M A T O L M A T D R L A T O L L A T D 
61 62 r 64 65 66 1" 68 | 6 9 70 71 72 73 74 75. 76 77 178 79 80 

C A S E C A R D 
1 2 3 4 5 |6 

4 
[7 8 19 10 11 ,2 1" 14 15 16 I " 18 [19 

I 
20 

P •"n PMo P F n F a P F a M o R I . 1 P C T LMPV ;T R L P C T 

21 22 § 2 3 24 25 I 2 6 2 7 2B 29 30 3 1 I 32 33 34 35 |36 

1 
| 37 38 1" 40 

L L P C n ABL R H A B L R T AI3LLH ABLLT Pu Mo Fa MoMo MoFa FaMo 

41 42 r 44 I S I " 47 48 4 9 50 SI r 53 54 1 " 56 57 58 59 60 

F,-iFa P M n F j PMoMi 

61 62 I " 6 4 1" 66 6 7 68 69 70 7l 72 73 74 75 76 77 78 79 80 
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M D r - c o O N O O ^ - u ^ O r H 
V ^ N O H H ^ H H O N N 

O O O O O O O O O 
I I I I I I 

O N I N - T H V P , C N H/ H O P , 
CM O N T H rH O O c n C O O 
O O O H ^ - N C N M D C A 

O r H CM O r H r H 
I I I I 

CM O CM O N cn O N 

c o .d - N O Hr CM on 
H -̂ N O C VP\ O VP\ 

r H O O O O O O O O O 
I I I I I I 

XJNO CO MD r H CNNO j j - CO MD NO 
• r H - d - - 4 - ^ - N O C n r H N O ^ } - j j -

W ' 
NO CNNO NO ITNNO [NMD NO V P , 

C C N VP, CM O N V P , C C O C - - O N C O 
C d C M C N C O C n r n O N r H r H V P i V P , 
0) 
S O N r H r H N Q ^ - \ O r H CMMD-d" 

O O r H O O O O r H O r H 
I I I I I 

C M C O r H O O C - c O O C O V P , 
O CO Hf CM VP, O N C^NNO CM CO 

O O O O O O O O O 

I I 

J j - r H ^ j " -d- CO ONCO 
V P i C N C M C O O O C O C M r H 

r H CM V P , r H CM CM 

C~\ O jH/ CM r H MD 
ON C n ON NO CNJ CO 

CM r H O CM C N O rH O rH NO 

C A ON VP, NO CM VP, V P , ^ - CO CM 
-3" C n CM NO CN- ON CM VP\^}- VP, 

V P , V P , 0 O ^ r H CnmvP,DD 
CM CM VP,^} - j j - 03 r H r H CM 

H H- m V P l O ONVP,VPlCM 
^ O H / O ^ H H - T H O N 

V P \ C O O N VP, O N r H 
r H 

N O C O VP, VP, O N CM 
C N N O H ^ O VP, O N 

C O 
H 
l - i r H CM m.d- ^ A H CM 0 ^ 4 - V P , 
<tj E H E H E H E-i E H E H E H E H E H E-i 
S K X Cd P 4 P P rl hi P 

V P , V P , H ^ CM vp, O . r r ^ j - O V P , 
C M r H r H C M r H C M r H r H C M r H 

rH CM 0"^,^ VP, r H CM C n ^ ± VP, 
K K K t r l K P P P P P 
E M P H P H h [JH &H f--i Ct< f n 

C ^ l r H V P , r > M D O N N O V P , r - l 
C N C N J H ; O N C O N O O H 

r H r H i H r H CM 

E - i E H 
O O O O O O O O O 
K K K < i < ; < ; E < E i K 
C j H P t H f e h f i n P M C L . P - i P - , 
K P E H C T I P E H K P E H 

O N O N O CM VP, e n 
-j- CN) m î- CM m 
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•iSŜ ICJSJ ^ 2S) ^ H l A « j J - u i N H H 4 H CM V P , V O O N O v l N - O v r v r N O x r ^ r - w O N V O 

loo rHvo^a-cvco-d-ONO CM co O N o- r>. r>- o C N O N CM VP, r > - V O CO V T I M D O N V O O - O N V S C P , 

r,' fU'H - J O N C M i-i V P , V P , C O r>- V P , V P , o\o P N C M oo c-v-o v o t w o o o M D o \o co N N H I ^ H O N 

CWf/NCM C O ^ - O vO j j - rH ONCO J - rscM ONMD V O O N C O C O O N N C O N O i A U I N O v O VP, VP , vp, Ov C"-\ CO 

l M n c o co co M D O N C O V P , V P , U N V A C A r>. C N O N V O r > - O N V P , vo vo \o r>-̂ >- vp,vp VP, VP, O N rH vo co 

^ ^ T ^ ^ S 4 N 0 n 4 - N N 4 0 w ovevj vnrovo c--r>-co VH 4 - U V H I A U N ( ^ 

2 C N O N C M CM O v v o O j$ CM CO C O J - VP , VP, J - ONCO CM ON rH rH CO vO O N CO ON CM C > - O Cvl CM CM vp\ ON CM 
. ^ rvi co T H vnvo o vo O N cv-vo CM U N O N O N V P , . * o- co ao C O C ^ V O C ^ I ^ C M 

i n n C K H / C O r i O O H / H ; O N V P , , H CM CM - J - V O O CO CO O H H ; V Q H O ^ O N . 0°N CO C - O N rH O 
S J - N r , O c O H ( V i r i 4 r ( ^ I A H O J M ^ O H H ; i A v o V P , O . . H - vp\ONONCM CM O N _ H - vO 00 CO O N 

I CM J - rH J - r H CVI CO VP, ON CM rH O - ONcJ- CO CM O N V O C O VO rH J - CM O N VlN-4 CN-VQ O N O - O N ON O N ^ t I T , 
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O N O CM O N rH N O CACO ONCO CO u-\ 
N O VA O N O O N H- N O rH - 3 - O O CM O fArH O N C O MJ\d J- rH CM 

O N O N C O CA O N O N O N CN. VArH 
O N O C O C O rH CAN0 O CACACA-d-
rH • J- CAC~-CN.NO -J" -d" ONCA 

NOCOC0.d -CMONCMCACOCAO.d-
O N r>- rH -d- M3 .d- VA vA-d- CM ON-d-
CN-CAVAONrN-NO . - J - CM CN- CM CO CM 

vAVArH NO VACACO .A C A C A N O C -
O N C O ONrHNOVArHCO-d-NO VANO 
rH C N - C ^ - C O O N C O V A O N V A C O C O O 

CM CA O _d" O rANO d O HCON? ONONONfN-NOONrArH-H; OC0 r>-
NOONONrHCOCONOONVAVArHNO 

cq 
•< 
o 
K 

PL, 
CMrH 

X I 

H 
1-H 
Q 

< 
M OS EH 
K 

O N C A O V A H - C O rH C-r-HNO O N rH CArHVArHC--CAC--ONrHCMCAls-CM rH CA CM vA V A O N f>- rH CM CM CA 

rH VAVACO j}- VANO J- VACM V A O CM rH r-CM ONCO VA CM CO CM CM-d-J- ONCACM VArH O N N O C O ^ J - C O ON 

O C O N O C O V A V A T H C M C M C M O C M rH O N N O VA J - C~- CM r-l O N CN- O O ONVACAONCO O N J- CO NO rH V A C*-

CO O VAVAVArH rH J- uvd- O V A (AMD CArH J - C O CA-d-NO V A V A O J- VACO CM CO J- CA VACANO CO 

CMONCMCN-COCOd;CMr>-COONO rHrHCVJN£lCMJ;COC0 CACO ON rH 
TH CA rH 0NON*O ONONrH O VAON 

fAONrHNOjd-CArHNONOJ-OvA CM C - - N O C O VANO CM J- C-rH CN-
O N C M M D O C A C N - C O C O C O r-cM-d-

( M N O m O j - N J - r X N I N N CM CM ON CM CN. H- CO CANO ONM5 VA COCN-COCNICMONON̂ i-COOCMrH 

O N O N O C - - C O CACAJ- C N C A C O . * CArHVAONC--ONCOrN-C-CMCOVA rHNOCMCOCOCOCOONO CANO CM 

CACACM O N J- VACO ON-d" CAO-O -d" O N . 3 - C O O N C--CO O CANO C— V A CAVACNl O N N O C O N O N O V A CM C~— V A 

O N NO J - _d ONVAONVA-d- O rH O N 
O C O VA CM NO _d O N O N C A O - ^ } - V A J-r-CACOC--C--NOrHr--CDrHON 

O _d" O C A N O O N O O CN. V A ^ t O-
C A V A C - - C M rH ( A O N C O N O N O C A C A H d H C~-̂ )-C0 O N C A O N N O rH C O 

O V A C N - J J - O CACO O N J - O V A V A 
V A C M rH rH V A O N r>- CA O N C A V A C O 

NOJ-COVACAVArHCMCN-rHCMON 
N O O N CM O N C A V A N O C O CM V A O O -
c o r i 4 - 0 4 w r i u N , N i H N O 
C A O N N O V A C O r i d O N V A C ^ - O V A 

J d - O N O O N O C A V A C A O CA_d- O 
NPNt^ r i d H r > d O N O P J O N 
O N V A CN- CN- rH rH rH rH N O V A C*— CA 

f - d A N O i C M A d W f - O N • NOrH C--ONVAONC0rHj- O- O ON LOOrHCMrHVAONCOOrHCACAVA 
O S ( J 

%L K PS OS r J CL, CV, OS r-5 
feEHC-HEHEHEHEHEHEHEHEHtHEH 

M D C O C N - C M ONONOr>-0 ONONCM CMCOOOCOONOCACACArHi* 
C O O N N O O N C O C ^ - C O O N V A J - CM GO 

•<Kl^lrHrHCMCMmmW(llQQ tjEHEHEHEHfHEH£H6HEH6HEHEH 

http://vn.un.nO
http://CAC~-CN.NO
http://NOCOC0.d-CMONCMCACOCAO.d-


4 0 6 

crj 
E n 

i 
i 
i 
I 
i 

>^ 
M 

S i 
M i 

S 
w 
cri 
E - i 

< 
• PL, 
K 

^ ^ O ^ O O O v O O O M O v O C O C O O c M C M C O C O C O 

N 4 4 \ 0 ^ 0 O O N O H < 0 r M O r j N 4 C Q J - N O 

1 ^ N H n i » \ H ON0N4 > A O N N J - O C 0 4 i-( UN_4 

• H O O j r i O O > 0 \ 0N_4 O N O j - O N - 4 -

I C O J J - CM -4- 4 4 6 1 4 O N O O N O J 4 _ 4 M 0 0 0 . 4 - C O C O C O 
• ^ H N O H N n O C O O N « 4 H N H O U I C O I M 

• J - - 4 O N MO MO H O ( M > H H V O N O N - 4 - O - J - -4- O - O 

E H 
M 
( J 

o 
K 

CMr-

O N C M U N C ^ I H C M C O O N C O ^ C M C O C N - O O C N - O C M 
C O 0 4 HfvJNOHOHNrHVAnt^U)HH 
WNO N O H H O O V O C O H 0 \ C O C - M O r-l O N 

C O O C 0 4 K > W O C O O H J 0 0 0 0 4 4 0 4 V 0 4 
M D ^ £ ) r ^ n N ( \ i O N c \ j v o o N r - - H ' J 4 CM O N O - O -
- 4 MO U N O N C O H O H O H H H I A C O O C O O C ^ N O 

* 4 
O V T i 0 \ O i n i A O O O 4 
C O O 4 ONC--.4 O u-\ o - O ON>-( CN-CO ONW ON MO ON UN 

C O 
U N 
co 

O 1/Nr̂ UN.UN 
*-* CM ON UN ON CM UNO O w O CM 

O O O \ r \ £ N - 0 
U N U N O U N U N CM 
O N O N O N - 4 - O N 

MO i n r - - 4 MO CM 
N H O U N M O O N 
CM C I N U N C O MO 

N C O ( \ J N H T H C O O \ N N C O H | 
C N - C - - 0 . 4 - 4 o H rococo N 4 | UNO_4MDO-,-iONONCO<3N,-iMO 

00 
MO ONlCM 

U N O C 0 4 — < M 0 O U N M 3 O - O N O N C O O N O -
W > A C M C N - 1—1 CN- U N CM O U N CN- O N O N C O CM 

O - M O ,-1 4 H O r \ M T i C O C O \ 0 4 0N 

CM MO < M - 4 O ON 
U N C M U N U N C N C O 
n o O N - 4 co 

co N H N ' O r \ H 4 
H H O N C O N O 

C O U N C O U N C N - O N V O U N r -

. 4 - CO U N C N O N T ,1 CN- CN MO CO OI 
MO . H ONw "NON 

1 •o 
O 

1 * O 
rH 

O N J -rH O N >-4-
r-i ONON rH CO v-t ON O-
• 4 - O C M M 0 O , H U " N . O U N , H © £ N -
U N « U N > - | . U N C - - • M 0 C O 

SO O VO CO ON CM ONO UNO UN UNO O UN UNO 
MO r-t ONCO O w MO rH ON C O CM UN UN O UN UNCO 
C O C O 0M rH ON ONrt CM ON J- ON CN-M3 ONON ON ON 

WCOONM3-4 rH r - - U N O MO U N U N O U N O U N O N ONCOCMM0M0 O * H 0 N V H 0 ^ T - H U N O C M U N 0 N 0 N 
C 0 4 H H C O O O T-I O J - O N O N M O O N C O O N 

4>OCMCOOpjOvOCOONO C ^ - M O O I N - . 4 ; UNr-l 
rH rH O N C O CN- O N ^ * C O C M C 0 . 4 C O O U N C M O O J - 0 
U N U N M O ^ ( C O O N O O C M ' - O T H O C O U N U N O - C O C N - C O 

O rH O N O— U N _ 4 U N M O U N 4 - 4 O N O N O N rH CM O N O N rH | U N I 
C - -N ONMj O N O C O O WOCO CO C N C N V O ^ O O N U N C N I C O I 
O N C M C ^ ^ O - C M O N r - - - H U N O N O O N O O N UNM5 C ^ - C O O N M O I 

\ O C 0 H O N C O O N U N M O O N O N O N U N O N r-1 O H C O 
MO O N C O ^ o o N i A r N H H f g r i r ^ w U N _ 4 t>-
O N U N - 4 O N O N C O O ON O - - M 0 O O N C O O N O N ^ f O N O N 

0 4 H H 4 C O N 1 A ON SO UN ON ̂  4 C\l ON ON ONlONl HO O 0 \ M D CN4 CNOi£ C 0 4 0 UNMO ON UNO MOION) 
CO CM rH O CO CN CM CM - 4 ON J - ON J - CO ONCO ON C 

CM ON J- H 4 C Q W0\044 O n i A O \ H UNCOO CMOCMOMOMirHCOCMUNOJ-CMONCMrHONON ON UN UN ON O— O O CM O rH O— ON CO CV r— UN ON UN 
O £NJ rH rH ONrH 
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^ o ^ , H o vncAO-co^j- r̂ ĉ co C-N N O rH C O N O N O O N VTN, O N C - N . ^ - CM 

O N O vr^CM CM C O (T\ O N O N C M CM U ^ r ^ C M O CM ^ C O VT\C0 4 - N O O IS O 
'" 'mo U - \ , H U - N C M vpiCO N O C-N.J3- U - N C M rH rH rH O N C ^ ^ ) - M O ^ + V / N „ H - CM cv C-N. 

O ^ n ^ O l A O O H n ^ H ^ O N N H O ^ O O N O N H CM 

i i i i l l i i I I I 
UJ VL/ L_, »I—1 

1 CM (0 C 3 - P (1) 
CO 
"n ? J o m r ^ wo n j - o ri r i ^ H Nj- o C > O \ H »no >nco^ H monco o\ 
^ rrt P H ^ O C h C O O N N ^ V N ^ H N N n O O N O n ^ C O N r - l C O N N O 
• ^ 1 CO O rH EL, O O O O t ^ H H H N O C M ' M M H C O N n ^ N n O N C J C O O C M r i r-\ 

co -p 

cd U D O N 

CO o 

10 CO 

6 

2 ^rt . , h C 4 - H N H N ( > t N . O N H 4 H H 4 ^ ( » ^ N i r » N O O N n H N C V l CO 
10 m CO .3 4-> -H 4 - O n r ^ O H ( M O O W H 4 0 j H O O n H V A N C ^ - j - C ~ rH CM 

^ i i i H H i i i i g I I 

o 
o W ^ ^ ^ T 1 - H ^ n N C N . N H ^ C O H N N 0 4 - H N 4 0 C O H C V i C N - N 0 0 4 - N O N 
•1- CO C - U C ^ N ^ O v O O N O v n C x J J - N O ^ O i n O H C O H ^ O N C O C T v ^ H ^ 

^ ^ r ^ T T n ^ °3 ^ 1 0 0 S ^ N ^ C O H N O O ^ n ^ ^ N O N O H N C O ^ ' v O ' O C N . n i S O rH 

3" rH O VT\ CM m CM C O C O rH CM NO rH CM CM CM O O O C -̂̂ J- O C°\ CM C"N 

I I I I I I * * " l" I * I * -p 
c 
cd 
c 

•H 

^ ^ P- rH rr, p ^ ffl O S 5 H Q 
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T a b l e 1 1 0 512 
Programme: FM 
Programme to read an F matrix produced b • the D i s c r i m i n a n t 
F u n c t i o n A n a l y s i s programme i n S.P.S.S.. 

The f o l l o w i n g programme, w r i t t e n i n F o r t r a n was produced 
to a s s i s t i n the c o n v e r s i o n of an F matrix produced by the 
d i s c r i m i n a n t programme to a matrix of Mahalanobis' D . The 
F matrix i s square rnd symmetric and denoted by Fm= X i . j ( 
i , 3 = 1,17), c o n t a i n i n g N(N-l)/2 unique elements. To r e ? d the 
F matrix the output f i l e from the d i s c r i m i n a n t progranime must 
be placed onto a permanent f i l e . The r e l e v a n t s e c t i o n of the 
output i s then copied out (to -A), unwanted l i n e s a r e removed 
u n t i l the F matrix r e p r e s e n t s the complete f i l e w ith no blank 
l i n e s . At l i n e 0 . 5 the s i z e of the matrix (K) i s e d i t e d i n 
u s i n g an 15 format. 

To run the programme a t NUMAC., 
£r * f o r t r a n scaxds=fm 
£r -load*t 5=-a ( 0 .5 ) 6=-b 

Output on u n i t 6 i s a l i n e of numbers under a 1 x . f l 0 . 5 
format, of the N ( l T - l ) / 2 unique elements of the matrix i n 
the order: 

X1.2 
X 1 , 3 

x 1 , -

X 2 , 3 

XN-1.N 
Maximum s i z e of the input matrix = 40 f o r the given programme. 



Pro gramme; FM Conversion of F matrix to D 2 matrix. 

D I M E N S I O N A< n . l . l G ) f B I 4 0 , 4 G ) 
R E A C ( 5 , I , END = 2 '>)K, ( ( A l I . J I , J = 1 , 1 0 » » I = 1 , 1 0 0 ) 

1 F O R M A T ( I 5 / U 4 X , 1 0 F 1 2 o 5 ) I 
2 0 N = K - 1 

DO 10 1=1 , N 
DO 10 J = l , 1 0 
B( I , J ) = A ( I , J l 

10 C 0 N T I M U E 
IA=N+1 
I B = ( 2 N i - 1 0 
DO 11 1 = 1 A , I B 
DO 11 J = l , 1 0 
M = I - N + 1 0 
L = J + 1C> 
B ( P , L » = A ( I , J ) 

11 C O M IN UE 
I I A = < 2 * N » - 1 0 + 1 
I I R = ( 3 V N ) - 3 j 
DO 1 2 I = I I A , 11B 
DO 12 J = i , 1 0 
MM=l-< 2-: M)+3 j 
L L = J + 2 0 
B ( M V , L L ) = A ( I »JJ 

1 2 C O N T I N U E 
I I I A = ( 3 - M - 3 0 + l 
I I I B = < 4 > N ) - t O 
DO 13 I = I I U , I I I B 
DO 13 J = l , 1 0 
M M V = I - ( 3 . : . h ) + eO 
L L L = J + 3 0 
B ( H K V , L L L ) = A ( I , J ) 

1 3 CONTINUE; 
DO 1* N Y = 1 , N 
DO l ^ NX=1,NY 
W R I T E ( 6 , 1 5 ) B ( N Y , N X ) 

1 5 F C P M A T ( 1 X , ( = 1 C * 5 ) 
1 4 CONTIMUif 

S T C F 
FND 



Table 111 
Programme: MCOY. 
Programme to convert the ? values from the discriminant analysis to 
Mahalanobis 1 . 

Input to the progra.n-jne i? a column of numbers produced by the 
programme FM or a f i l e prepared s p e c i f i c a l l y . I f the output is from FM 
the following must be edited in .it the head of the f i l e from l i n e O.OCi. 
I f the f i l e is being prepared from the beginning the following can be 
input from l i n e 1 and the F values inserted at the end. 

.Assume output from programme FM is available; 

1) Insert at l i n n 0.001; Kumber of groups, Total sample size, 
Number of variables, under a 315 format. 

2) Insert at l i n e 0.002 the sample size of group number 1. 
i t i i i t 0.003 " " " " " " 2 

i t I I 

i t n i t H I I I I I I i t I I ^ 

(" using a 1x,I5 format.) 
(4) Insert F values i f output of FM not available; use the samo 

element sequence ?s FM produced under a 1x,f10 .5 format. 

To run the programme from ?"U?.7 C. , 
£r * f o r t r a n scards=mcon 
£r -load# 5=-b 6=-c 9=-d 

Output i s : 
On unit 9. a D2 matrix i n an Osiris type 2 format. 
On unit 6, a) The number of input, groups. 

b) " t o t a l number of variables. 
c) " " sample size. 
d) " individual group sample sizes. 
e) Data concerning the elements involved in 

each individual 1)2 calculation. 

(Output on u n i t 6 should be checked to see the input data i s correct.) 
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Programmes MCON 

I M P L I C I T R E A L * 8 ( A - H t O = Z ) 
DIMENS ION F ( 1 0 0 , 1 0 0 ) , 1 6 ( 1 0 0 ) , I C ( 1 0 0 ) , D I S T ( 1 0 0 , 1 0 0 ) 
R E A D ( 5 , 1 ) I G , M , IP 

1 F O R M A T ( 3 1 5 ) 
WRITE< 6 , 2 ) I G , N , I R 

2 F O R M A T ( 2 0 X 7 3 1 5 ) 
DO 10 1 = 1 , I G 
R E A C ( 5 , 3 ) I B ( I ) 

3 F O F M A T U X , 15 ) 
K = I 

10 I C ( K ) = I B U ) 
W R I T E ( 6 , 4 ) ( I B ( I ) , I = 1 , I G ) 
W R I T E ( 6 9 4 ) ( I C ( K ) , K = 1 , I G > 

4- F O R M A T ( 2 0 X , 1 0 1 5 / ) 
I P = I G - 1 
DO 12 M = 1 , I P 
J = l + N 
DD 11 L = 1 , M 
R E A C ( 5 , 5 ) F ( J , L ) 

5 F 0 R M A T ( l X , F 1 0 o 5 ) 
F ( L , J ) = F ( J f L ) 
F ( J , J ) =0 
F ( L , L ) = 0 
I = L 
K = J 
X = ( I R i « ( N - I G ) | » ( I B ( I ) + I C ( K ) ) 
Y = ( N - I G - I R * 1 ) * I B ( I ) * I C ( K ) 
D I S T ( J , L ) = ( F ( J , L ) * X ) / Y 
D I S T ( L , J ) = D I S T ( J , L ) 
D I S T f J t J ) = 0 
D I S T ( L , L ) =0 
W R I T E ( 6 , 7 ) J , L , I , K 

7 FORMAT ( 1 0 X , 4 15 ) 
11 W R I T E ( 6 , 6 H B U ) , I C ( K ) , F ( J , L ) , D I S T ( J , L ) 

b FORM AT ( 1 U X , 2 I 5 , 2 F 1 0 o 5 / / > 
12 C O N T I N U E 

I K = I G - 1 
DO 20 I A M f l K 
I D = I A + 1 
W P I T F ( 9 , 2 1 ) ( C I S T ( I A , L ) , L = I D , I G ) 

21 F O R M A T ( 8 F 1 0 o 5 ) 
2 0 C G N T I N U E 

W R I T E ( 9 , 3 0 ) 
WR I T E ( 9 , 3 0 ) 

30 F O R M A T ( • • ) 
STOP 
END 



Table 112 5 ) 6 

Programme: SIMI 
Programme to produce a matrix of associations using my own 
('-Villiams') and Kendall's indices, from an input matrix of 
marriage linkages. 

Input to the programme i s a square matrix, such as the 
mother's b i r t h locations x the father ' s b i r t h locations read 
under a 20f4.0 format. 

Line 1 of the input f i l e (e) contains the size of the matrix 
under an 13 format (f t ) . Maximum = 200. 

Line 2 onward contains the matrix elements Zi * . 
•*•»j 

To run the programme at NUMAC, 
fir *f o r t r a n scards=simi 
fir -load# 5==e 6=-f 9=-g 10=-h 

Out to temporary f i l e s . 
On u n i t 9, Kendall's s i m i l a r i t y matrix i n an Osiris type 

2 format. 
On unit 10, Williams' " " " " " " . 
On unit 6, a) Input matrix. 

b) Input row t c t a l s . 
c) Input column t o t a l s . 
d) Lower trian g l e of Kendall's matrix 
e) Lower tr i a n g l e of ",'illiams 1 matrix. 

The given programme is a more general form of the one u t i l i z e d 
i n the present thesis and has not had extensive testing at the 
time of w r i t i n g . 
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