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ABSTRACT

The research covered in this thesis was carried out to test
the hypothesis that genetic differences sxist between the vopulations
of North and South Pembrokeshire, due to their different cultural
histories, and to the cultural and linguistic divide which exists
between thems For convenience the work has been divided into four
sections.

Section One considers the history and geography of the county,
going on to look in detail ait parish records, Pembrokeshire surnames
and present-day demographic data, The letter part of this Section
considers previous genetic studies made in Wales, and, finally, the
partitioning parameters used in the genetic surveys are discussed.

Section Two covers the dermatoglyphic survey, initially

describing the methodology used and going on to discuss and interpret
the results obtained. Univariate and multivariate statistical
techniques have been used.

Section Three considers the skin pigmentation study and includes
a brief description of the methodology and discusses the results
ancd the genetic and environmental effects on skin colours

Section Four covers the serology survey. The methodology is

described briefly, and the Pembrokeshire results are discussed and

ct

compared with the results for other Eurovean populaticns.
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CHAPTER 1

GEOGRAPHY AND TOPOGRAPHY OF PEMBROKESHIRE

The

-

ormer county of Pembrokeshire, together with west Carmarthen-
shire and south Cardiganshire, forms the most westerly peninsula of
Waleso It is an area with a long, oomplex geolegical history during
which‘there has been depesition of sediments, volcanic ectivity,
folding and faulting of rocks due to earth movements, and the forming
of landscapes by erosion.

The present landscape may only be related to a minor degree to
the geological structure of the area. Investigation has shown that
the great variety of rocks and the complexities of folding during the
Caledonian and Eercynian ©orogenies, are unrelated to the appearance
of the topography, erosion being the factor mainly responsible for
the moulding of the scenery.

Mich of the Pembrokeshire landscape, especially in the south,

appears flat. Near the coast terosion surfaces! may be clearly seen,

y

or example on the Castlemartin peninsula. It is inferred that
Pembrokeshire (like much of Wales) was uplifted and it is the eroded
sea floor which is now exposed to form the coastal plateau, rising
in steps from heights of less than 200 ft. to well-developed flats
at about 600 ft. south of Stumble Head and north-east of Newport.
Isolated hills which stand above the low coastal plateau are relics
of higher platforms fragmented by erosion, many of these summits

oeing approximately concordant. The coastal margins of the plateau

o 2 '] L L) .
are incentved, and show remnants of a raised beach a few feet above




the present high water mark. Bays have been formed where wave action
has eroded softer sediments; and headlands have formed from harder
strata.

Although important, the effects of glacial erosion were not sc
pronounced in S.W. Wales, as in other areas of Wales., This was because
the peninsuls lies very near the southern limits of the Pleistocene
glaciations A world-wide rise in sea=level followed the melting of
the ice at the end of the Ice Age, about 12,000 years ago. Evidence
for this in Pembrokeshire (and elsewhere in N.W. Burcpe) is shown by
the drowred peats and associagted sediments which occur in many of the
bayse The rise in sea level caused drowning oi the coast and converted
the river mouths into estuaries, minor ones in Newport Bay and Solva
Harbour and the mgjor rise of Milford Haven and its tributaries.

The topography of North Penbrokeshire, then, is one of low hill
summits or Monadaocks, of the Precely range standing agbove the coastal

. plateau. The south is mainly an area of lowlands. Soils in both
areas are derived for the most part from rock outcrops in situ, giving
areas cf medium to heavy; silty loams associated with older Palaeozdie |
rocks, and fine, fertile loams associated with the carbonifercus lime-
stones and old red sandstones. The third soil type is - thin, greyish-
brown and shaly, formed on the outcrops of the millstone grit and the
coal measures (Bowen 1957).

The climate of Pembrokeshire is dominated by oceanic influences.
On the western coastal margins the climate is mild and moist; these
conditions penetrate inland but deteriorate rapidly over high ground.
The contrast between the high moorlands and the coastal areas is
illustrated in the distribution of mean snnual rainfall. Means as
low as 25 in. per annum have been recorded in the extreme south-west

at Dale and Stackpole, whilst in the Precely range 60 in. per annum



has been recorded. Tenby, in the south, has the highest recorded

[0)]

average hours of bright sunshine for anywhere in Wales, 1,611 hours,
followed closely by Haverfordwest with 1,606 hours (Howe 1957). At
higher altitudes, where the mountains are shrouded in cloud for days
on end, there mzy be up tc 200 nours less sunshine per year than in
the areas to the south-west (Howe 1957).

Differences in climgtic conditicns lead to contrasting vegetation
types between the coastal plateau and the monadnock country. The
former is mainly under cultivation or is improved pasture, with some
remnanss of woodlands in protected valleys free from exposure to salt-
laden sea winds. The north characteristically shows a moorland
vegetation, very much in its natural state.

Agriculture is the chief industry of S.W. Wales. Arable farming
dominates the coastal zone, which runs from the Moylegrove area in the
NeE. down to include the lower basins of the Nevern and Gwaun; and
then on to include the coastal ares bordered to the east by the valley
of the Wester Cledauas far as Treffgarne. It includes the greater
part of South Pembrokeshire, S.W. of the line running from Treffgarne
vo Saundersfoot. North of this line there is less arable farming.

North Pembrokeshire is characterised by mixed farming usually
on small farms, while in the south the accent is on arable farming
and less stock rearing and dairying is practicale Climatic conditions
and soils are more suitable for arable farﬁing in the south than in
the north.e In S.W. Pembrokeshire climatic conditiéns are favourable
to the growing of early vegetables and flowers. Pastoral farming is
practised in the interior areas. Dairying dominates on land below
600 ft. and sheep rearing on hills above that level.

The second most important industry is the transport industry.
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This fact is not related to a high population density but is tied in
with agricultural mechanisstion and the export of agricultural products
from the area. A large number of railway workers are found at the
coastal terminals of Milford Haven, Neyland and Fishguard Harbour.
Milford Haven also has a large number of refinery workers, an industr
which has recently attracted people from other areas of Britain into
South Pembrokeshire. The coal mining industry, important in the
eighteenth century, ceased sfter the development of the South Wales
coalfield,
Prior to the nineteenth century woollen processing in Wales was

a cottage industry allied to a few scattered fulling and washing mills.
Many of these became mechanised in the 1Gth century;.tweeds end flannels
being vroduced. The southern slopes of the Precely range sround
Maendochog and Mynachlogddu had several of these factories, but the
main concentration was the middle Teifi valley. In 1957, Lockley (1959)
noted twenty=-three such factories mainly on the southern flanks of the
valley.

There is little in the way of occupation opportunity to attract
any large concentrations of population, except at some of the more
specialised seaports (e.g. Milford Haven). Most of the indusiries
are essentially rural. There are marked differences between the
patterns of population settlement in the north and south of the
county. The south is an area of nucleated villages and castle towns,
whilst the north is an area of dispersed settlement. Differences

in population density between the two zones are related to the

intensity of the communication system and its associated settlements.



CHAPTER 2

IHE_PREHTSTORY AND HISTORY OF PEMBROKESHIRE

The Palaecolithic Period

No remains of early man have been discovered in Wales before the
cave-dwellers, the first immigrations being dated between 15,000 and
10,000 B.C. (Wheeler 1925).

It is thought that the number of Palaeolithic men invading Britain
was small, and that these men were hunters who spread through the
British Isles during the warmer im ervals of the Ice Age (Fleure &
James 1916). Only from the second millenium B.S. is there evidence of
the spread of civilization into Pembrokeshire.

The first settlements in Pembrokeshire were associated with caves

[

in the carbonifsrous limestone outcrops of the south (Grimes 1973).
The main sites are situated in the Tenby area; at Hoyle's Mouth and
Longbury Bank in Ritec Valley; at Nannat's Cave on Caldey Island and
to the west at Catshale Quarry cave situated on the Pembroke river.

Stone implements and food=bones have been found in the soil of
the cave floors, the bones coming from animals now extinct in Britain
such as the reindeer. The presence of such species is evidence of a
cold, dry climate. These conditions gave rise to typical tundra and
steppe vegetation, which provided a habitat suitable fer herds of
hocfed grazing animsls, the chiel source cof fcod for the Palaeolithic
hunters.

Discoveries at Nanna's Cave have shown that at the end of the
Ice Age in Britain (about 8,000 B.C.), people of the Creswellian
culture were still living in Pembrokeshire. During this period the

climate gradually changed and conditions became warmer and wetter.
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This led to changes in vegetation types and, associated with this, a
change in animal species; rad deer, ox and pig,replacing reindeer and
horse. rchaeologically this pericd is referred te as the Mesolithic

or Middle 3itone Age.

The Neolithic Period

Neolithic man came to Britain at a time when climatic conditions
were very similar to those of the present day. They were not a small
group, out a large population which colonised part of Asia, Northern
Africa and the whole of Europe.

During the Ice Age in Britain, the Mediterranean region and the
Sahara had experienced a fairly cool climate. As the Ice Age diminished
there was g northward shift of the climatic belts, and this led to
North Africa becoming drier and less suitable for human habitation
and a good deal of migration occurred at this time.

The passages northward from the Mediterranean region would have
been limited by remaining ice barriersj ice sheets still remained on
the Alps, the Illyrian mountains, the Balkans and the Carpathians
(Fleure & James 1926). Therefore migrations from the eastern
Mediterranean and the Adriatic coast would have been restricted.

To the west there existed a passage between the Alps and the
Pyrenees, .ihough the Rhone valley would have probably been blocked
and the route not used until later., However, further westward there
ws a route across bare, open limestone country lying on the northern
flank of the gate of Carcasonne., In the north-west a route existed
running from Narbonne along the western edge of the Massif, central
of France, along one of the ancient trade routes invo the western

Mediterranean area.
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Another line of migratery movement was along the coast of the
Iberien peninsula, though it is generally thought that this route was
not in use untillste in the Neolithic period (Fleure & James 1916).

A possible alternative route is vig the western end of the Pyrenees,
and up the Biscayian coast of France into Brittany.

The movement of people into Britain from the Mediherranean region

o

occurred either across a dry land portion of the English Channel, or
involved a short sea crossing via a strip of water probably narrower
than the present day. They settled mainly in the English uplands,
for example on the downland of the scuths In England the Neolithic

people were generally distributed to the south of the Mersey-Humber

line and to the east of the Quantock and Blackdown hills (Fleure &

Because of the difficulty in crossing the river basins of the
Dee and Severn, Wales was somewhat isolated. Routes open to migratory
movement were from the Clent hills, Cannock Chase and Wenlock Edge,
and across the Longmynd- and surrounding highlands onto the Welsh
moorlands. Another important area of immigration was on the west
coast of Wales via the sea routes; settlers coming to the western
peninsula of England, the west Wales coast and to Ireland.

Fer over a thousand years Pembrckeshire saw the invasion of groups
of settlers who established themselves on sites suited to their needs

1

ivators and stockbreeders. These groups were fairly

as primitive cult:
generzlly disvributed over the coastal areas including the shores of
Milford Haven and along the southern foothilis of the Presely range
(Grimes 1973).

Pembrokeshire has many examples of tombs dating from the Neolithic

periode Their chief areas of concentration are in the ncrth of the

country, namely the coastal strip and hinterland between Fishguard and
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Ste. Davids, in the Nevern Valley and in the southern focthills of

the Preselys. To the south there are scattered examples around Milford
Haven, and between Angle and Manorbier (Grimes 1973). Another source
archaeclogical evidence has been the settlement site at Cleggr Boia,
where remains of huts were discovered. This site yielded hand=-axes

and pottery, the material used for the axes being of local origin, and

identical with that of implesments cclliected from other widely scattered
sources. It seems likely that they are all products of the same axe-
making industry, the site of which has as yet not been identified,
though the eastern end of the Presely range is considered the most
likely area (Grimes 1973).

The pottery found at Cleggr Boia consisted of round-boutomed Wwlse
These have also been found in some of the chambered tombs and parallels
exist in Ireland and in Cornwzslle This suggests that the Neolithic
settlers of Cleggr Boia were probably cf the same group as the tomb-
builders and linked culturally with the peoples who had settled the
country berdering the Irish Sea.

Fleure and James (1916) in their anthropometric survey of the
Welsh people, describe a long-headed, brunet type found on mocrlands
@d inland valleys, and suggest these people had their origins in a
Mediterranean race which invaded Wales during Neolithic times. The
purest examples of Neolithic tyves are saidto have survived in Wales
becauvse of ius relative isolationa

In West Wales, including Pembrokeshire, traces of the oldest
waves of Neolithic immigrants have been traced, that is Neolithic
types possibly with Palaeolithic admixture (Fleure & James 1916).

With the coming of the Neolithic people, agriculture and stock=

breeding were introduced into Britain. These peoplc grew wheat, barley,



cats and rye, bred domestic animals (ox, horse, cow, sheep), wove

cloth and made pottery. Like the men of the Palaeolithic Age they

9n

had no knowledge of metal working out they greatly improved the making of

stone implements.

Towarcs the end of the Neolithic period there was considerable

movement of pecple and intercourse between groups. The populations of

late Neolithic Britain and Ireland were varied, and successful in
establishing occupation over wide areas. However, the density of
populations have been difficult tc assess (Coles & Harding 1979).

Abundant evidence has been found for a variety of Bronze Age

activities in the British Isles and sites have revealed artefacts

bronze axes, and potterv' some of the 'Beakert? types archaeclogica
7 o 4

investigations have shown the Breonze Age populations worked in sto
and wood and were well versed in copper and gold metallurgy.
Although no Bronze Age sites have been found in Pembrokeshire
(Coles & Harding 1979), pottery dating from the period has been fo
at South Hill, Talbenny where a burial mound yielded pottery of th

'Beaker?! type, and at Limney Burrows, Castlemartin (Grimes 1973).
y

such

1

ne

und

e

A feature of the Bronze Age was the development of long distance

trade. Commerce was greatly increased, especially the movement of

metal, and long-distance trading channels were established. It has

been suggested that the populations who settled in eastern Britain

attempted Lo reach Ireland, possibly via a cross-Britain trade route,

lured by the rumours of Irish gold. Britain at this time was still

1

heavily forested sc mcvement westward would have been difficuli, except

for small trading grouvpvs. There is evidence of intercourse and tr

ade
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along ©this route, which possibly explains hew the Bronze Age pettery

ot

Another feature of this veriod was the building of megaliths or
dolmons, by the second wave of Bronze Age immigrants during the second

millenium, As well as their burial sites, examples of which are found

1
3
=

orth Pemtrokeshire, 'religious?! sites were also developned, including
the re-development of Stonehenge, The "biue? stones used in the

ouilding of Stonenenge originated from the Preceli mountaing, which

indicates that Bronze Age groups must have visited the area.

The Tron Age

It is gifficult to &te the begimming of the Iron Age, as changes
from one period to anciher are grsdual, but the prehistoric Iron Age
o have begun by about 500-400 B.C. (Grimes 1973). Move~
ments of continental origin, involving both migration and trade, which
had oegun at the end of the Bronze Age, continued into the Iron Age.
Much of the movement was centred on Ireland.

It is thought that in the early Iron Age the lower Rhine Valley
becare a highway ffom.West Switzerland, Burgundy through the Rhone
Valley to the Mediterranean, and through the forests of Northern Gaul
towards Britain. It is generally agreed that ircen did not reach
Britain before the Lo Tézne period (about L00 BeCa)e

I+ is protable that the early Iron Age invaders settled first
on the =ast coast of Britain while to the west the Bronze Age pcople
remajned dominent. Gradually there was movement westward, hillside
roads were developed, and people moved along the valley sides of the
Severn and Wye into Wales. It seems likely that Wales was litile

affected he Roman invasion, when pressure from
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the new iniflow drove them westwards.
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These new settlers were +all individuals, with fair or red hair
and protably spoke a Brythonic diglect. They had develoved the use of
for tocol-making; and had a generally higher standard of civiliza-
tion than the earlier inhabitants. If, as has been suggested, the

people were the Tirst Brythonic speakers to reach Britain,
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then it is quite possible that the Brythonic languages (Welsh and Cornish,
characteristic of Western Britain) were not spoken there until Roman
times. The earlier inhabitants probably spoke a Celtic language,

possibly of the Codeilic type, the type to which Erse, Manx and

Scottish Gaelic.belong (Fleure & James 1916).

Archaeolegical evidence suggests that small groups of Iron Age
people from south-west England crossed the Bristol Channel and seittled
on the west coast of Wales and the east coast of Ireiand. A series of
potsherds found on Caldey Island have been identified with the Tron Age
TA' groups cf southern England. Similar pottery has also been recovered
on Gitlar point near Tenby, on Grassholm Island and from one of the hut
floors at Fael Drygern. This type of pottery is usually associated
in southern England with a settled farming vpopulation, but there is
iittle evidence of this in Pembrokeshire where only a few coastal
sites have been discovered. Very few Iron Age 'B! finds have been
discovered in Pembrokeshire, only a few ai Penbryn and near Cardigan
(Savory 196L4).

Analysis of Iron Age earthworks in West Wales suggests that
develcpnents began not much later than in southern England. The peopls
settling in Dyfed could have come from southern England or have come
from the Marches and Brecknock to the east. With the coming of the
Iron Age invaders, the earlier setilers were pushed tc upland areas.
There developed a situation in which people using iron and speaking a

Brythonic language lived in the valleys and the upland people lived ab
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a pre-iron stage of culture on the high moorlands (Fleure & James 1916).
The Demstae had more success than any octher early Iron Age tribe

in settling in west Wales, settling to the west of the 3ilunes (see

map 2). Archaeological evidence shows the existence of a distinct

cultural region in west Wales, more closely linked with Ireland than

with other parts of Wales and this began to be apparent even at the

ead of the Neolithic Age. The area contrasts with the Welsh marshes;

but is linked with Ireland in having a profusion of Iron Age defended

homesteads, but very few large hillforts. (Savory 1964). West Wales

appears Lo occupy an intermediats position both culturally and

geographically between the west country of England and southern Ireland.

The Roman Invasion

The Rcmans entered Britain in 55 B.Ce, and had considerable
influence on the way of life of the indigenous pecvle, though their
dominance was not so great in West Wales., Carmarthen is the most
westerly known Roman fort and on present evidence there appears to
have been no Roman military cccupation in Pembrokeshire. It has been
suggested that, unlike the other Welsh tribes, the Demetae, the
inhabitants of Pembrokeshire atthe time of the Roman invasion,
accepied Roman occupation veacably, thus rendering the building of
military posts unnecessary.

At this time South Wales was divided between two tribes, the Demetae

t, and the Silures to the east as far as the River Severn.
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e Silures, who represented the old Neolithic pre-
Aryan stock had got the upper hand on the Demetae, so the latter were
glad to accept Roman occupation as a means of protection from the

Silures,



The main effect of the Roman occupation in South Wales was the
opening up of trade routes and trails of coins and pottery of Roman
origin have heen collected along these trackss There are no actual
Roman roads in Pembrokeshire, though several routes have been referred
to as such in thepast; for example, older maps label the Ffordd
Ffleming as a Roman road, though it is in fact prehistoric in
origin (Crimes 1973). )

It is thought that as the Demetae were not under Roman rule,
withdrawal of the Roman grmy in the fourth century may not have
affected the way of life in Pembrokeshire very muche. The most serious

effect would have been the loss of the coastal patrols of the Roman

fleet who protected western Wales from the invasion by Irish sea=-raiders

(Grimes 1973). There is no direct evidence for such a fleet, but
indirect evidence suggests that it existed and was based at Milford
Haven,

As Roman influence diminished the western Celtic culturs revived
and links with the European continent were renewed. In fact this was
a return to conditions which had existed throughout the prehistoric
ages and at this time both Gddeilic and Brythonic speakers lived in

Pembrokeshire.

Ihe Post-Roman Period

The Roman forces finally left Britain in 410 A.D. and in Highland
Britain the tribal leaders rose to power once again. In the lowland
zone, after a century of Saxon raids, Frisian settlements sprang up
along the North Sea coast. These were the first of manyj a century

of migration fellowed, beginning in the mid=fifth century. There were



nmovements from Jutland (Jutes and Angles)s north-west Germany (Saxons)
and the low countries (Frisians)j; all these people speaking similar
languages. These settlers introduced the cattle rearing and corn
growing economies of their homelands into lowland Britain, settling
on the good farmland of the coastal plains, river valleys and lower
slopes of the downland. They appear to have had very little contact
with the tribal groups in the west.

During the post-Roman period the sea routes were once again in
great use. There was intense activity in south-west Wales, missionaries
from the Celtic church passed through on journeys to and from Ireland,
Cornwall and Brittany. Many sailed inland up the tidal creeks and
estuaries to establish little cells or oratories, which later developed
into churches. These churches still bear the names of their early
founders, the most famous being St. Davids.

In the third and fourth centuries A.D. the Deisi tribe from
County Waterford in Southern Ireland, attacked Pembrokeshire. These
people eventually cclonised the area influencing the way of life and
the language of the native Welsh. Although the Deisi were impqrtant
for several centuries, none of their settlements have as yet been
identified in Pembrokeshire. Irish influence continued to be important
during the sixth and seventh centuries. As well as the inflow of

more settlers, the introduction of Christianity also came from this

]

direction.

The archaeoclogical evidence for early Christianity comes almost
entirely from inscribed and carved stones (Grimes 1973). The script
on these stones appears to have been invented in Ireland by the fifth
century A.D.3 its language is Goideilic, the TIrish version of Celtics

These so~called Ogam stones mark the intrusicn of the Irish people into
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Pembrokeshire and demonstrate the strength of Irish influence during
the post-Roman period. There are 120 such stones in Pembrokeshire,
with the largest concentrations in the north of ths county, apart
from a group at Penally. Very few bear only an Ogam inscription.and
on most of them are inscriptions in Latin and Ogam which 1s evidence
for the strength of Roman influence in the early church.

By 600 A.D. the Anglo-Saxons had cccupied the lowland zons of
Britain, displacing many British families to the highland zone. There
was a marked valley-ward movement ol people throughout western Britain
but especially marked in some areas. In south-west Wales, the eastern
part had higher relief than the west and here the Vale of Towy became

the meeting place of the hill peovle and; as such emerged as a political

1

5

1it in the seventh and eighth centuries. At this time a series of

[0]

mall kingdoms was being formed in Wales,.

Ystrad Tywi (approximately the area now referred to as Cardiganshire
and Carmarthenshire) was demarcated from Dyfed (the land of the Demetae)
by a natural frontier formed by the lower Towy; and to the south the
sea (and later a frontier dyke) separated Carmarthen from Dyfed.

Dyfed therefore formed a western area, distinct from Ystrad Tywi,

and in which the predominant influence was Irish.

Viking influences

The Norsemen first invaded in 795 A.D. Emigrants from Norway
travelled west and north-west plundering the coasts of tle Orkneys,
Shetlands, Hebrides, Scotland and the Isle of Man, whilst the Danes
sailed southward along the east coast of Britain, rounding the south
of England possibly as far as the Bristol Channel (Charles 1934).
Charles suggests that Wales, like Ireland and western Britain, was
mainly in contact with the Norwegian raiders, especially as the

earliest raids originated from Norse settlements in Ireland. Tt is not

\



known whether the raiders landed in Pembrokeshire, but they must at
least have sailed along its coast.

The early raids from Ireland changed in the first half of the
eleventh century into an alliance between Norse and Welsh, against a
common enemy, the English. In 833 A.D. the Norse, assisted by the
West Welsh (these were not natives of West Wales but Cornishmen) began
t o raid England. The army was defeated and withdrew into Wales where
they received a welcome from their allies,

In 866 A.D. three Norse leaders landed with a large army on the
east coast of England. From here they organised expeditions which
lasted for fourteen years and swept the country far and wide, eventually
reaching Milford Haven. The name 'Hubba's?! Tarn is found in two places
in Pembrokeshire, one on the western shore of Milford Haven and the
other near Angle.

The year 966 A.D. saw a new wave of immigration into Pembrokeshire.
Goidels, originally of Irish stock, sought refuge after being driver
from North Wales, in preference to returning to Ireland, a land in
which they would be strangers after so long an exile. The ruler of
Dyfed tried to evict these immigrants, but intervention from the
English prevented this.

Fembrokeshire was still subject to Viking raids and in 981 A.D.
they destroyed the city of St. Davids, and in 1021 Olaf Haroldson, the

King of Norway, ravaged the county. Little is known of their actions

Archaeclogical evidence for the settlement of the Norse in Pembroke=-
shire does not exist. There are no traces of buildings nor of earth
works. Charles (1934) suggests that it was almost inevitable that Norse
traders would have settled on the coast because of the attraction of

such ports as Milford Haven and other authorssupport this view,



particularly as Pembrokeshire has many place namss of Norse origine.

-y

Examples of Viking names are those o
Skokhaln Caldey and Skomer.. The Royal Commission on

T

Hundreds of Castlemartin, Rhos and part of Narbertha

Ancient and

islands, Gateholm, Grassholm,

istorical Monuments concluded that the Norse had settiements in the

Charles (193L) suggests that the strength of Norse influence in

Pembrokeshire is illustrated by the fact that in seversl instances

new Norse names replaced the old Welsh ones. Because it is the

headlands, treeks and coastal villages, etuc. ich bear these names he

deduces that the Norsemen who visited Pembrckeshire were mostly sailors.

However, when these sailors were on a Viking expedition, they carried

with them their livestock and household possessionsg
may have been accompanied by their wives. Therefore
would have had the wherewithal for the beginnings of

single members might have found wives among the native

however these are pcints of conjecture.

The Normans

these travellers

a settlement,

inhabitants;

and

At the time of the Norman Invasion Pembrokeshire formed part of

the Kingdom of Deheubarth, the kingdom of Dyfed having been incorporate

into Deheubarth, but retaining its old land divisions as units of

administration. PRhys ap Tewdor, the last prince of South Wales, died

in 1093, leaving the kingdom with no leader. Internal unrest within

the tribes of Deheuborth weakened resistance to the

Nerman armies wnho

invaded frcem England, and the southern area was-under Norman control

by the end of the year (John 1976).

There were two Norman invasions of Pembrokeshire, one in the

north led by Martin de Tours, and another in the south.led by Arnulph

)
Q



de Meontgomerye. Martin de Tours settled in Fishguard, making Newport
his headguzrters and from here he set cut to subjugate Cemaes and the\
rorth marcher lordship was established at Cemaes, with its administra-
tive centre first at Nevern, and after 1191 A.D. at the new garrison
town of Newport. To the west lay the episcopal lands of St. Davids
(Dewisland) and in east Pembrckeshire those of Ilawhaden. These

areas were respected by the Normans hecause they belonged to the churchg

but the Welsh inhabitants were still under the control of Norman bishops

and knights, and at least eleven manors were established.there. However,

1

there appears to have been no widespread settlement of Anglo~Saxcns or
other immigrants coming in the wake of the Norman invaders.,

Northern Dyfed has a very different topography to the southern
part, and it has been claimed that this is the reason the Normans did
not settle in the north in large numbers. John (1976) suggests that
it was more likely to have been administrative difficulties than physinzl
ones which prevented large-scale settlement.

The Normans held complete control of southern Dyfed during the
first half of the twelfth century; motte and bailey forte were buili,
later replaced by stone castles. Major fortresses were established at
Pembroke and Haverfordwest, and frontier castles built along the zone
between North and Scuth Pembrokeshire as defence against the Welsh who
held contrcl in the north and east. These fortresses were situated
at Roch, Wiston, Llawhaden, Narberth and Amroth. This barrier zone
served to cut Pembrokeshire in twos with fLittle England' to the south
and a predominantly Welsh community to the north.

The most direct effect of the Norman occupation in the south was
the development of the manorial system. The compact arrangement of the
English manor, with lands and dwellings of the tenantry closely
associgted with those of the lord, may still be identified in South

Pembrokeshire. Other manors are more scattered, as is the general
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case in Norman manors established in Wales (Rees 192,). There was
considerable modification and even obliteration of older native
institutions; and tribal districts were broken down (Jones Pierce 1972).

Prior to the Norman invasion the land had been for common use by
the community, though land tenure and certain rights were handed down
by inheritance as the country became mere populated. In the ninth
century Hywel Dda (the law~giver) had develoved a system of tenurs
which included the law of Gavelkind by whichland passed from father to
each son equally, so that fields and ploughlands became divided into
narrow strips, each owned by a separate, but related family. With the
introduction of the manorial system considerable modification occurred
(Lockley 1957).

At least one hundred and twenty villages and hamleis were established
in South Pembrokeshire during the twelfth century, many on the sites of
old Welsh settlements. They may be identified by their Anglo-Saxcn
names, for exampls Rudbaxton, Monington and Picton. However, some
Welsh place names did survive in the south (Llangwm Pwllcrochan,
Rhoscrowther).

By the thirteenth century non-Welsh settlement had spread north
of the milivary zone with its fortified castles, and these new areas
of settlement may be identified by their non-Welsh names. Villages were
estavlished in the southern foothills of Mynvdd Presely up to an
altitude of about 700 ft. (John 1976). In North Pembrokeshire the
Normans had less effect on the way of life and over mwch of the area
the old strip system of farming remained, and villages and hamlets kept
their Welsh names.

It was the Norman occupation of South Pembrokeshire which makes it,
even at present, unique in Wales. During Norman times the south had a

way of 1life characteristic of the English rural scene, farms and viliages



20,

were given English names, and English was the language svoken; in
fact it became 'Little England beyond Wales's In the north the Welsh
way of life was maintained, Welsh place names were used and the Welsh
language was spoken, Soy two contrasting provinces developed, with a
linguistic and cultural barrier between them which may still be

identified today (John 1976). (See alsc Chapter 3 - The ILandsker).

The Flemings in Pembrokeshire

About 1107 A.D. it is reputed there was a tidal wave which inundated
part of the Flemish seaboard destroying both homes and land (laws 1888).
Either for this reason, or because of political wnrest in their own
country, many Flemings emigrated to England (Owen 1895)., They found a
good number of their fellow-countrymen already estabiished through the
2vour of William I's Queen, Matilda of Flanders. Owen (1895) suggests
that during the first three Norman reigns many Flemings settled in
different parts of England.

The chronicles of Henry I tell of the settlement of Flemish in
the Scottish borderlands east of the Tweed; and of their subsequent
removal to the hundred of Rhos, in the county of Pembroke. In the
Welsh chronicles, the Annales Cambriae, it is stated that the Flemish
seized the hundred of Rhos and entirely expelled the inhabitants.

-How completely they were driven out is illustrated by the absence of
Welsh place names in the area.

From the Hundred of Rhos (an area which included the present towns
of Pembroke, Tenby and Haverfordwest), the Flemings soon spread over
the area to the south of Milford Haven. Isolated colonies also existed
in the Hundred of Castlemartin, but in this area their influence was

much less.
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The Flemish people were farmers and traders, as well as forming
part of the feudal armies which were present to subdue the Welsh.

Many Flemish leaders rose to positions of importance. Flemish
influence moved further north and Anglo-Flemish villages were established
on the southern foothills of the Preselys. These may be identified by
their non-Welsh names, for example, Little Newcastle, Henry's Moat,
and Ambleston. By the thirteenth century there was a substantial non-Welsh
settlement north of the Landsker, and the fortified frontier castle

ceased to be of any military significance.

Norman Times o the Twentieth Century

The settlement of the Normans in West Wales altered its whole

political struéturen By the twelfth century Pembrokeshirs consisted

N

of a series of feudal lordships, and formed vart of the Welsh Marches.
This arrangement lasted until the Act of Union in 1536, so that
throughout the Middle Ages each feudal lordship evolved separately,
only being subservient to the king. Some of the elements of the
previous Welsh administration were retained by the Norman lords and
incorporated into the feudal structure, so that the pattern of life,
especially in rural areas, was not unduly disturbed.

In South Pembrckeshire, where Anglo=Norman influence was more
pronounced, the indigenous Welsh population was not so much displaced
as absorbed (Jones 1973). Jones suggests there may have been inter-
marriage between the Normans and the Vielgh and thaﬁ this led to a
stabilisation of 'Little England!.

The Lordships of Dewisland (St. Davids) and Llawhaden differed
inasmuch as their overlord wus the Bishop of St. Daviiz. The Normans

who respected the property of the church spared Dewisland, when

annexing other varts of FPembroksshirs.
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Befcore the Norman invasion there were no toﬁns in Pembrokeshire.
With the Nerman's arrival, castles were bullt in strategic positions
and towns sprang up sround them. Apart from building castles in places
which provided natural protection, they built on sites suitable for
seaborne reinforcement. These places were alsc suitable for seaborne
trade and during the Middle Ages many of these developed into flourish-
ing trading towns, for example, Pembroke, Tenby, Haverfordwest and
Newport (Jones 1973).

Threughout the Middle Ages life in Pembrokeshire was reasonably
settled and its geographical position in the extreme south-west of the
country meant that it was removed from places where political conflicts
were decided.

The year 1536 saw the Act of Union and it was at this time that
Pembrokeshire was fermed. The distinction between crown lands and
Marcher Lordships was swept away and the whole county came under English
law, the king being supreme over all.

Pembrokeshire now consisted of seven administrative hundreds,
Cilgerran, Cemaes, and Dewisland to the north, Rocse, Paugleddy and
Narberth in mid=-county and Pembroke in the extreme south below the Haven.
In 1542 Haverfordwest was formed into a county in its own right, as
well as remaining the county town of the whole shire, and Laugharne
and Llanstephen, initially parts of Pembrokeshire, were transferred
to Carmarthenshire. This arrangement remained relatively unchanged
until 19'73, when Pembrokeshire, with Cardigan and Carmarthen, were
amalgamated tc form Dyfed. Throughout the political changes, the
division between the English and Welsh speaking areas remained clear.

Pembrokeshire economy during these times was based on seaborne

trade and agricultural production. The woollen trade flourished during
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the Middle Ages, but by Tudor times, when this had past its peask,; coal
mining, tanning and other ancillary industries became more important.

The Tudor periocd saw another influx of newcomers into the county.
Some settled on lands made vacant by the dissolution of religious
houses, others came as administrative officials, and many Irish came
looking for employment or fleeing from disturbances in Ireland. During
vhe S8tuvart periocd the county continued to flourish and, despite
disturbances caused by the civil wars, emerged without appreciable damage
to its economy. (George Owents "History of Pembrokeshire" gives an
insight into Pembrokeshire at this time).

The eighteenth century was a period of steady economic growth.

The towns continued to flourish and ports vlayed an important role in
the economy. During this period landing stages, quays, kilns and
storehouses were built in places like Abercastell, Solva, Porthgain,
Fishguard and Stackpole, for ships to discharge cargoes of coal, lime-
stone and other goods, and to take on grain and other products.
Pembrokeshire exported goods up the coast of Wales, to the east coast
of Ireland, to the south-west peninsula of England and sometimes as
far as London. (George 1964).

The industrial revelution led to greater productivity in the coal
industry in South Pembrokeshire. (The main mining areas were Kilgetty,
Seundersfoot, Hook, Freystrop, Landshipping and Cresswell) (Gilpin 1960).
Alsc it was a time of agricultural prosperity and increased trade
through the ports. Up to the beginning of the nineteenth century the
town of Milford did not exist; however in 179 permission was granted
by the government for a port to be developed on the Haven. By the end
of the next decade a town had sprung up. The first inhabitants were
seven Quaker families from Nantucket Island (Gilpin 1960). They depended

on the sale of spermaceti oil, and it seemed as though Milford was
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destined to become a wha;ing port. Cradually, however, trade increased
to include the traffic of coal, limzstone and corn; and shipbuilding
bezan with the granting cf a contract by the admiralty.

In 1813 the Naval Board's base of Milford dockyard ended and the
Admiralty base was moved across the Haven to Pembroke Dock, where a new
vown was built. At first men in the dockyard travellied in from the
surrcunding areas (i.e. Milford, Llanstadwell, Burton, and Hundleton)
buty gradually, as houses were bullt, moved into the new town. IIn 18356
the Irish Packet Service was moved from Milford to Pembroke Dock and by
the 184,07 shipbuilding had become a thriving industry and dockyard
workers came in from other parts of the British Isles. By 1841 the
population changes were greater in Pembroke Dock than in other placss
around the Haven.

Population increases were also occurring in wholly rural parishes
at this time, in contrast to later decades. In the early nineteenth
century most pecple in rural areas were employed in agriculture or
fishing. However, population increase was greatest where there was
minersl deposit, e.g. limestone as in Carew, and anthracite as in Freystop,
Martletwy.and Coedcamlas.

The nineteenth century was an important time in Pembrokeshire
nistory, both politically and eccnomically. It was also a time of
prosperity and advances in industry. Population statistics show that
in 1801 the population of Pembrokeshire was 55,280, but by 1861 it
stood at 96,278. However, by 1901 it had fallen to 87,89, due to
emigration of workers Irom rural areas to well paid industrial jobs
mainly in Glamorgan. By 1921 the population had again increased %o
91,480 but during the depression between the two world wars it sank

again to stand at 85,L00 in 19413 at the 1971 Census the population stocd

at 99,968, (Jones 1973).



The early part of the twentieth century saw little change in
Pembrokeshire, but the second world war and its aftermath brought the
Large

e stablishment of military and other government installations.

0il terminals were oullt around the shores of Milford Haven, which in

turn brought many workers into the area from other parts of the British

Isles. Alsc the tourist trade became rrofitable; attracting large

nuimbers cf visitors to the county,

On the whole there was a change Trom subsistence farming to primarily

profit-making industries. This increase in industry helped to counteract
he closure of numerous

losses caused by a dwindling fishing flset, the

raiiway installations, the marked decrease in coal=-mining and the closure

the dockyard in Pembrecke Dock. However, it must be emchasised that

these changes had far more effect on the way cf life

is important,

to the north farming was and still

Q.
(]

Pembrckaeshire an

the economy being boosted by the tourist industry.



The landsker

The name 'landsker! is given to the ancient frontier which has

marked the linguistic and cultural divide between north and south
Pembrokeshire for about a thousand years. However, it has been
suggested that a primifive settlement divide existed along the same
line even in prehistoric times {Davies 1939). There was possibly a
phaysical divide, a damp forested helit situated in central Pembrokeshire,
which was unsuitable for settlement, other sites being better adapted
fof agriculture of pastoral farming.

Maps of Neolithic and Bronze Age [inds apoear to show a sparsely
settled belt of country in the position of the Landsker zone. TIron Age
finds, however, are widely distributed so it seems unlikely that two
separate cultures existed at this time (John 1976).

The Norman invasion produced marked changes in Pembrokeshire
especially in the south. Here the invaders gained complete control,
set up the manorial system, built castles and introduced the English
language, thus creating tLittle England beyond Wales'!, whereas North
Pembrokeshire retained its Welsh identity.

The position of the Landsker has changed a number of times since
its establishment. The original divide passed between Pebidiog and Rhos
in the west, thence further east between Cemais and Daugleddan and it
then appears to have followed the necrthern boundary of Narberth, passing
eastward to the Taf estuary in Carmarthenshire (see map).

The frontier castles buiit during Norman times mark the Landsker in
part, but during the medieval period the position changed several times
depending on the extent of Anglo-Norman influence (John 1976). Davies
{1939) has suggested that because of the political instability of the
Jandsker zone, it represented a 'no-man's land' between the Englishry

and the Welshry.



That the Landsker persisted into later times, even up to the
present day, is surprising for it has had to withstand the influence
of economic and administrative changes which have affected the whole
countrye.

The most recent survey to establish the status of the Landsker was
carried out by John in 1971. This field study showed that the inhabi-
vants of the Landsker zone were still well aware of the linguistic
divide. Within the zone 58.1% were Welsh speakers, against 41.9% who
were not (John 1976), a higher percentage of Welsh speakers being found
in the more isolated rural areas.

The position of the present day Landsker may be accurately defined
in some areas, but in others there is some difficulty. The accurately
positioned sections incliude the Treffgarne ridge section in the west
and the Afon Sypfynwy section to the east. In the centre there appears
to be a diffuse zone in the parishes of St. Dogwells, Ambleton, Spittal
and Walton East (John 1976). The distribution of English and Welsh
place names is also less distinct in this section. John has suggested
that the Landsker zone may be divided into three distinct sections
namely:-

#(a) a western section where the linguistic divide is
sharp, running along Brandy Brook and the Treffgarne
ridges

(v) a central section where the linguistic and cultural
loyalties are difficult to define, running from
the Treffgarne Gorge to the southern end of Llys-
y=fran parish;

(c) an eastern section where the linguistic divide
is easier tc recognise, coinciding in part with
the course of Afon Syfynwy and in part with
administrative boundaries". (See map &)."

John (1976) has compared the position of the landsker for the

years 1603,1931, 1961 and 1971 and has shown that on the whole the

linguistic divide shows remerkable stzbility. Gecorge Owen, the well



known Pembrokeshire historian, was able to plot the position of the
Lanisker accurately in 1603. He found seventy-four English parishes
to the south and sixty-four Welsh parishes to the north, the remaining
six Landsker parishes being of mixed linguistic and culturzl loyalties.

Results from the census survey of 1931, 1951 and 1961 show that
the Welsh-speaking area is gradually being eroded from the south. In
1931,'the zone of transiticn between the "™Welshry'! and 'Englishry' was
a relatively narrow one, for the most part consisting of the large
Landsker parishes (namely Roch Camrose, Rudbaxton, Wiston, Llawhaden,
Lampeter Velfrey and Llandewi Velfrey). By 1951 the transition between
monoglat English in the south and bilingualism in the north was much
wider, though between 1951 and 1961 there appears to have been very
little change.

The recent survey by John in 1976 suggests a slight present-day
retreat of the 'Welshry! in the parishes of St. Dogwells, Ambleston
and Walbon East, and a further retreat northward in the lowland region

between south Pembrokeshire and South Carmarthenshire.

The Diglects cf North and South Pembrokeshire

The 1961 census gives a percentage of Welsh speakers in Pembroke-
shire of 24.4 in a total population of 94,124, as compared with percent-
ages of 74,8 and 75.1 for the neighbouring counties of Cardigan and
Carmarthen respectively.

Thomas (1973), in his study of the linguistic geography of Wales,
shows that the Welsh speakers of Pembrokeshire belong to the south-west
Wales speech.area. This area includes the Tywi valley, the Teifi
valley and Pembrokeshire, the latter forming a major sub-area. He

suggests that present-day dialect movements are leading to the penetration
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of typically south-east forms into the Teifi valley and into Pembroke-
shire. This replacement of the indigenous south-west forms may
indicate simultaneous movement into the south=west from the Teifi
valley and from the coastal regions of Carmarthenshire. Important
communication routes pass through both these areas.

Thomas observes that in the south-west there are a number of
unexpected borrowings from English (e.g. swits (sweets), swt (soot)).
These borrowings are centred on the Teifi valley and northern Fembroke-
shire and are therefore isclated from any immediate contac£ with non-
Welsh speaking areas (except possibly South Pembrokeshire).

The English dialect of South Pembrokeshire is scmewhat unususl
since, because of its remcteness from other English-speaking areas, it
is less adulterated by the influence of other languages. It appears
that very few words have been introduced into the dialect by later
influences in the British Isles because of its remote position on
the far south-west peninsula. Valentine=Harris (1960) suggests that
many of the words are pre=Chaucerian in origin, and have fallen into
disuse in other areas. Harris states that the vast majority of
South Pembo;keshire words can also be found in the Danelagh (that area
of England settled by the Danes, including Fast Anglia, much of Mercia
and mest of Northumbria). He suggests that there are éisc resemblances
between the dialect of South Pembrokeshire and those of Gloucester,
Hereford and Hertford. For example 'f? awd *s? become fv?! and '2!
respectively,. as they still do in the English west country.

The pronounciation of many words of the old Wexford dialect have
affinities with that of South Pembrokeshire (e.g. aggre (again), Bryne

{brain), gryne (grain), pyle (pail)). The Flemish element may be
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discerned in words like poor (boor), plenty (blenty)m ten (dten) setc.
(Valantine=Harris 1960).

Other Pembrokeshire words are found elsewhere cnly in Caithness,
the most northerly county of Scotland; Harris believes that this is a
certain indication of their Norse origin.

Few Welsh words are incorporated into the South Pembrokeshire
dialect, the chief influence of the Welsh language being its effect on

intonation and senltence construction.

South Pembrokeshire words, vossibly of Flemish

origin
S. Pembrokeshire English Dutch English
To clap To tell tales Klappon To gossip
(NeBes also found in Carmarthenshire Welsh dialect)
Coylin Small stone used in Kogellain A small ball
children's game (archaic derivitive)
Drang A narrow alley Drang A crowd
Vang To save water from Vang To catch
washing
Velge A fallow Vaal " Fallow
Voor A furrow Voor A furrow

After Iaws (1888)

James (1958) suggests several others, namely:-

Se_Pembrokeshire Dutch English .
A bully bo (Bullebok) A Jbogey
Bleeze (Blaas) A bladder
A Druke- (Drukken) A handle
A Disle (Distal) A thistle
To piie ) (Pyl) To throw stones
A preen - (Priem) A knitting needle
Ieat (Laat) An artificial water
: trench
All athoth (Allebei) Altogether

-
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CHAPTER L

Parish RPegisters

The majority of the parish registers for Pembrokeshire are held at
two centres, the National Library of Wales in Aberystwyth and the County
Offices in Haverfordwest. Unfortunately, as is the case for many areas
of England and Wales, the registers are far from complete, and when
selecting parishes for study every effort was made to choose those
which had the most complete records over the longest possible time
period. It was discovered that records were far more complete from
parishes situvated in the southern half of the county. As far as possible
parishes were selected where intact records exdisted from 175C to the
present day. The year 1750 was chosen as the starting point as it was
found that records prior to this date recorded only the names of the
couple to be married and gave no indication of their parish of residence.

Because of the limited time available only the marriage registers
were used in this study and, as this was the case, one assumption had
to be made, namely, that individvals were born in the parish in which
they were resident at the time of marriage. However, since mobility
was limited, at least up to the present century, it is hoped that this
has not caused any great margin of error.

From the parish registers it was possible to collate the followiﬁg
informations=
(1) The number of marriages per parish in a set time period.

(A period of 30 years was used to represent one generation).
(2) The percentages of endogamous/exogamous marriages which
occurred.

(3) The number of marriages which occurred across the Landsker.

(4) The percentage of English to Welsh surnames for each time

e}

eriod in each parish, and the inflow of new families

(indicated by the appearance of a new surname in the varish,
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but showing the bearer of the surname as a resident).
N.B. It must be noted that this was only possible in the case of new

English surnames, the Welsh surnames occurring so freguently

as to make this distinction impossible

The map (PZ.@%) shows the parishes selected fer close study.

For North Pembrokeshire the parishes are Nevern, Ambleston and
Bletherston, Nevern being in the far north, and the latter two parishes
closer to the Landsker. In the south a similar pattern was used,
Castlemartin lying in the extreme south, Hubberston situated on the
Haven, Burton and Begelly to the centre of Southern Pembrokeshire, and
Sledech just to the south of the Landsker parishes. The Landsker
parishes of Camrose, Wiston and Llawhaden were also studied. Fewer
parishes were studied in North Pembrokeshire because of the incomplete-~
ness of the records.

Table 1.1 shows the percentage endogamy, in three categories as:~-

(1) Within the parish

(2) Within the parish and with a neighbouring parish

(3) Within the other two categories and within North/
South Pembrokeshire (depending on whether the
parish lies in the south or the north).

It will be noted that the Landsker parishes have not been included
in this table but treated separately.

Tablel.2 shows the percentage of marriages which occurred across
the Landsker from each parish for each time period. Again the Landsker
parishes are not included, as it was impossible to ascertain marriages
across the linguistic line as only parishes are listed in the register
and not the actual place of residence within the parish.

The diagrame on pages 3% to § & represent marriages occurring in



the Iandsker parishes for intervals of thirty years. The figure in
the centre circle fives the percentage endogamous marriages, i.e.
within the parish. FKach exogamous marriage is shown as a 1 mm. wide
line pointisin the direction of the parish concerned. The length of
the lines approximately representing the distance the parish is from
the Landsker parish being studied, and a dotted line being used for
places outside Pembrokeshire. No attempt has been made to calculate
marriages across the Landsker for reasons previously stated, but the
diagrame® give an idea of the areas from which marriage partners were
selected.

Table 13 shows the percentage of Welsh and non-Welsh surnames

listed in the parish registers for each time period, the percentages

being expressed as percentage Welsh and English surnames for each sex.

Conclusions
Table Ll shows that the number of endogamous marriages within a

parish is very variable for both North and South Pembrokeshire, the

highest figure being in the period 1750 to 1780 in the North Pembroke=-

33.

shire parish of Nevern. This is a large parish with a large population

in a rural area; a large population means more choice of marriage
partners within the parish and the lack of urban settlement means

there is little to attract visitors to such things as markets.

Endogamy will be affected by the type of settlements within the parish

and whether there are attractions such as employment, entertainment or

business centres to bring visitors into the parish.

Marriages within the parish or between individuals from neighbouring

parishes explain a large number of the marriages which occurred in most

parishes for the complete time span considered. The exception is
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Hubbertston prior to 18,0, After this date the population in this
parish increased markedly and, as the marriage registers give only the
place of residence of the couple at the time of marriage, it is
impossible teo tell how long individuals had been resident in Pembroke=-
shire. However, sudden large increases in the population size of a
parish suggest influxes of people into the area. This table gives an
overall picture of a relatively inbreeding population, with a strong

t endency for marriage partners tc be selected from the immediate
neighbourhocod. The table below gives the Census figures for parish
populations. The biggest population increases are in the parishes of
Hubberston and Burton. There is a population decrease in all the

parishes except Begelly where there was a slight increase.

Census Datg
Census Dates

Parish 1801 | 1831 | 18714 1891 | 1921 | 1961

North Pembrokeshire )
Nevern 1,283 11,558 {1,424 (1,209 885 617

| Ambleston L2111 5741 541 L4311 371 | 299
Bletherston 235 300 267 236 171 108
South Pembrokeshire
Burton L57 691 909 11,027 89, 575
Begelly 3541 526 535| 439 448 419
Slebech 288 353 362| 339 303 211
Hubberston 64,1{1,013 {1,45811,517 |Parish =
divi-
ded
Castlemartin 338 87 381 381 267 166
Tandsker
Wiston 569 TL5| 691 6731 629 559
ILlawhaden 371y 657 556 54L7( L58| 355
Camrose 83111,2591,011| 833} 627 703

* o Census for 1861,
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Table 1.2 shows the percentage of marriages across the Landsker,
In all cases this figure is very low, the highest value being 9.09%
for Ambleston, & parish close to the Landsker for the period 1840 to
1870. The results suggest that the geographical position of a parish
in relation to the Landsker affects the frequency of marriages across
this linguistic barrier. The further the parish is from the Landsker,
the lower the frequency.

The diagrams on pages ¥+-L2consider the Landsker parishes.
Marriages in the parish of Wiston, prior to 1840, involved individuals
from north and South Pembrokeshire., Between 1780 and 18L0 a large
number of the marriages were with residents of othe? Landsker parishes
and this continued at least up to 1870. Other marriages in the period
1840 to 1870 irvdlved individuals resident in South Pembrokeshire, and
only one marriage involved an individual from a North Pembrokeshire parish.

For the parish of Ilawhaden, those individuals who chose 3
marriage partner outside ILlawhaden tended to marry someone from another
Landsker parish or from South Pembrokeshire, with some individuals
marrying outside the county especially pecople from other parts of
Walese

Camrose, for the period 1750 to 1780, shows a higher frequency
of marriages with North Pembrokeshire. Hewever, in the period 1780
to 1810, there were a large number of marriages between the people of
Camrose and ths e of Roch, and there were fewer marriages with North
Pembrokians..and an increase in the number of marrisges with South
Pembroke individuals,

These trends continued in the period 1810 to 18L0.

Table 1.3 shows tﬁe éercentaggs of Welsh and non-Welsh surnames
occurring in the parish registers. Welsh surnames predominate in

North Pembrokeshire, the wvalues dropping slightly for the Landsker
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parishes. The parish of Slebech, just south of the Landsker, still
has a high percentage of Welsh surnames, though it should be ncted
that the registers for this parisn are for from complete, none being
available after 1810, In the more southerly parishes the values fall
further, the lowest figures being for the parish of Hubberston.
Hubberston is especially interesting since the registers for this
parish'show many marriages between girls who wers resident in the
pxish and sailors who visited the dock there. The non~Welsh surnames
listed are of Fnglish, Scottish and Irish origin,. the Irish surnames

being those commonly associated with Treland's east coast and with the

counties of Wexford, Waterford and Cork.



37.

WISTON 1750-1780
13 Marriages

rlarveston

Bletherston

New Moat Anbleston

Spittal

Ruobadston Toadon

Walton
West ¢

3%« Tshmaels

——reT——

1780-1810
115 Marriages

Little " New (327) Nevern (1,283)
Newcastle(255) ’ Morvil (125)
Llanrgithan™J48) Dinas (620)

Fishguagd Ny 50%

sAmbleston (421)
larbeston (180)

Egremont

Llanriag (5

Rudbaston(h72):/7,"

. P

Llawhaden (371)

Camrose

(831) = : ~ =) Glamorgan

¥ Slebech (294) *Warmarthen

zmast @

Haverford¥ (3g2)
west (2,880) | Mar 1eNuy
(558)
Prendefgast Llangwm (15)

(814)

-

Figures in brackets give parish populations from 1801 census.
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WISTON (1810-18L0) _?Zéége

lydey

6 Marriagesnew 4
Moat #

Little Clarbeston I(33" / 7(1,025)
Newcastle (28) b, A
eih (330 L’ Cardigan

s - %y -
giard -‘;;p;ttal(h52)
1,990 7~
(1,999) 4e8Bletherston (300)
Rudbaxton
Aol) N
. h Llawhaden (&
oct
(791)

Haverfordwes

(3,915)

Prender ‘ '\Iarber'tE Carmarthe
gast | Bowlston ¥ D...vbeCh (1,852) ﬁ - n
(1,272) (302) (353)

Uzmaston

(525) ,
Loveston (180)

Census figures from 1831 Census.

L8L0-1870 Tlanstadwell (1,746)

92 Marriages ‘

Rudbaxton(564 - R 2vnaden (556)

-~
= @ Carmarthen
-
Haverford- 4 * -
west (9,469 - o London
Cuencanlas (107)
Prendergast

(1.573) Cosherton (597)

Pembroke
Dock (L_l,, 690)

Census Figures from 1871 Census.
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CAMROSE (contd.)
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CHAPTER 5

DEMOGRAPHY

Demographic data was collected as part of both the dermatoglyphic
and the serological surveys to establish the geographical history and
ancestry of each individual concernsd. In the case of the dermatogly-
phic study, a questionnaire was sent to the parents of each child and
those who were willing for their child tec participate in the study were
asked for the following information concerning the family:-

(1) The birth place (by parish) of the child, his/her
parents and grandparents

(2) The religion of the family

(3) The occupation of the father, father's father
and motherts father

(4) The ability of family members to speak Welsh.

In the serclogical survey, each individual willing to participate
was asked his/her birth place, and the birth places of their parents and
grandparents. Again the surnames of the four grandparents were collected
as far as possible, though this proved difficult as many of the older
donors did not know the answers.

As well as being useful in the subdivision of genetic data into
separate groups depending on birth place and ancestry (see Chapter 8 ),
information as to the stability of the population may be gleaned from
a closer study of demographic data. In effect, the two studies have,
by their nature, selected individuals from at least two generations.

Dermatoglyphic prints were taken from school children, the eldest
being eighteen years old, whereas the blood donors were aged between
eighteen and sixty=five years, the majority of doners being under fifty

years of age.
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Because in both studies a small number of individuals represented
the population of a parish (except in the case of urban parishes) it
was impossible to treat each parish as a separate population. However,
it was possible to measure the degree of endogamy within North
Pembrokeshire and South Pembrokeshire, the number of marriages across
the Landsker, and the number of marriages between a Pembrokeshire
resident and someone resident elsewhere in the British Isles.

The table below gives the number of marriages across the Landsker
in both surveys for:

(a2) the parental generation
(b) the grandparental generation

(Figures in brackets give total number of marriages)

Dermatoglyphic Study Serology Study
(a) . 69  (1,435) 36 (933)
L,.81% 3.86%
(b) 94 (2,870) 7 (1,866)
3.28% 0.37%
(many missing
results)

The next table gives the percentages of exogamous marriages
involving persons born outside Pembrokeshire. Again the two generations

are used and the county divided into North and South.

Dermatoglyphic Study Serology Study
North South North South
(a) 165 22 72 232 )
10.7% L-,l.as%LL 28,9% 336./+8%
(b) 197 2 130
21,.32% 23.86%7 h%.ha% f%.zz%
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The Tables on pages 3 toi® show the frequencies (as percentages)
of individuals and their relatives born in each parish for both the
dermatoglyphic and serology surveys. Column eight of these tables lists
the population of each parish as given in the 1971 Census. The
frequencies for the dermatoglyphic demcgraphic data reflect the
pooulation sizes, that is to say large numbers {and therefore higher
frequencies).in parishes with larger populations. Hcwever, the
serology demograpnic data show a bias towards the urban populations.
Blocd donor clinics were situated in the larger towns sc the local
people could easily visit them. However, individuals resident in the
emoter rural parishes would have to travel some distance to a donor
clinic, and this obviously was enough to dissuade members of the rural
commnities from a%tending. Considering the dermatoglyphic survey, L2%
of the individuals born within Pembrokeshire were born to the north of
the Landsker, 7.2% in the Landsker parishes, and 50.8% to the south of
the Landsker. Similar percentages are found for the parents and grand=-
parents. Although the population of South Pembrokeshire is much larger
than that of the north, many of the South Pembrokeshire residents were not
born within the county but had come to the area with incoming jindustries
or to work at the oil terminals in the Haven. This explains why the
number of individuals whose prints were collected included a high
percentage of children not born within the county, and therefore not
included in vhe statistical analysis.

The demographic data from the serology study, shows that 27.2%
of the donors were born in 5;&;% Pembrokeshire, 2.8% in the Landsker
parishes, and 70% in South Pembrokeshire. These frequencies reflect

the difference in population size between the north and south. It should

also be pointed out that the population in North Pembrokeshire is far
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Tamily's religion was collezted as part

of the dermatcglyphic survey. this was not” used as a partitioning
parameter. However, analysis of the data did show that Met hodism was
the mpedominant relizion in North Pembrokeshire, whereas the Church of
Wales was most widely supported in the southe.
Conclusions and Summary

Several pieces of important information may be deduced Irom the

a bias towards the urtan areas

urban areass

the parisn.
the serology survey show
and parishes surrounding
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(3) In both surveys the frequencies of marriages across the
tLandskert are low and confirmed the trend shown in
the parish records.

(4) The continued existence of a linguistic divide, is illustrated
by the difference in Welsh-speaking ability tetween North

and South Pembrokeshire.
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CHAPTER 6

Surnames and the
IUse of the Surpame as 2 Genebic Marker

The population of Wales, and of Pembrokeshire in varticular, is
heterogeneous, comprising the Welsh descendants of people who have
long inhabited the area; and immigrants who have more recently settled
there from various localities at different times,

Morgan-Watkin (1956 ) and Ashley and Davies (1966) have shown thabt
a shrong association exists between the possession of Welsh surnames
and the possession of a Welsh cultural background (i.e. the ability
©0 speak Wélsh, attendance at Welsh churches and a general iﬁterest
in Welsh aifairs). Ashley and Davies were able to show genetic
differences between two groups, one Welsh and one non-Welsh, separated
by using the surname technique. Morgan-Watkin, working in Pembroke-
shire, discovered that in the main 'Little Englandt® had adopted the

lelsh surnamz pzttern. Only aoout fifty English surnames were commonly

e-'

found there,

In addition to surnames of English and Welsh origin, traces of
other groups, namely the Flemings, Normans and Vikings are found in
Pembrokeshire. The effect of these immigrants on the population cannot
be readily assessed by studying the number and distribution of surnames
of aifferent racial origin because of the masking which occurred when
Welsh surnamec came into general use in the latter nart of the
eighteenth century. Prior to this daie surnames were not used in
Wales, except amongst the gentiry who adopted theEnglish idea of

in;

surnames. rrom the

Q

rs of the Welsh princes until Tudor times it

ot

was customary for all Welshmen of however low status to have their
pedigrees embodied for gbout nine generations in their ordinary names
2.ge 'Llewelyn ap Dafydd ap Lewss ap Griffith ap Mereditly ap Eymon

ap Morgan ap Owen an Llywarch! {ap © son of). These long and



cumbersoms titles were gradually curtailed due tothe influence of the
clergy and law court officials, and a shorter form used; for example,
Llewelyn ap David, was universally agopted. That is, the fatherfts
christian name, normally became the son's surname, the tzp' or tab?
meaning 'son of!' eventually being droppede However, this surname was
not hereditary for when the son had a child, it would take the sonfts
christian name as its surname. This system of surname changing in
each genergtion continued in certain parts of Wales until the middle
of the nineteenth century. This use of vaptismal names as surname

explains the overwhelming predominance of the patronymic type of

surname in Wales.

s those which have

-

Surnames which may be callecd truly Welsh, that
arisen Irom the Welsh language, ﬁo exist and examples include Baugh,
Bengough, Dunne, Floyd, Gittins, Gwilt, Howell, Iugy, Vaughn, Yorath
etc. Others have originated in Wales and are derived from Welsh place
names such as Breckon, Ccnway, Neath, Powys. However, a high
percentage of surnames categorised as Welsh are in fact baptismal names.

A list of surnames considered to be Welsh is included in the Appendix,

the list being drawn from the works of Morgan-Watkin (1956) and
Gueoy (\?%)

The Scandinavians were responsible for many of the names of
slands and of villages round the coast of Pembrokeshire. Norse
surnames alsc exist in Pembrokeshire, largely in the southern half

of the county, and examples of these are given below.



Pembrokeshire Meaning
Athoe Aethoe Tsle of eider ducks
Cedd Koddi A pillow

Cole Xollr A hill

Coleby - Hill house

Havard Havaror -

Provteroe Broaroce Brother's island
Scall Scalld A poet

Scourfield Sker-fel Rock-fall

Stubbs Stubbi A stake

Skyrme Skroeme The name of a giant
Taskar Teska A pocket

(After Laws 1888

Some of these derivations have been questioned by later authors and

alternatives offered.

Norman Influence

The Normans reached Pembrokeshire from central Wales in the last
decade of the eleventh century. It is known that during the twelfth .
century few ncole Welsh families were not connected to the Normans by
ties of bloode. The Welsh common people, however, never made peace
with the foreigners however long they remained‘there.

A Norman settlement in North Pembrokeshire was made by Martin de
Tours, a marcher earl, in the town of Newport. Norman surnames still
found in north Pembrokeshire are Martell, Miles, Mortimer, Devereux
and Reynishe. There is evidence that there were English men in de

Tourt!s force and possibly it is these men whose names are remembered
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in such surnarez as Picton, Sayle, Selby, ¥abe and Batiin,

Norman surnames found mainly in South Pembroxeshire are Vale or
Dale, Perrott, (De)Bonville and Cantington (Owen 1902).
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In about 1108, Henry I transferred large numbers of Flemings to
South Pembrokeshire from the north of England. This initial settlement

thought to have been followed by others in 1113 and 1155. Lloyd

™

1939) suggests the hundreds of Rhos and Deugleddy, but Taws (1888 )
suggests they also settled in Pembroke and Tenby and possible Angle,
that is in S.E. Pembrokesnire., Evidence suggesis that the Welsh did

not welcome the newcomers, and that intermarriage, at least at this

Pembrokeshire, for example:-

Noot from the Duitch, meaning a nut
Prendergast (this also occurs as a place name)
Walin

Wys, Wiston from 'Wizot! the Fleming (Wiston is alsc

a place name
Tankard or Tankred
A in
Godebert

Wobald

Irish Influence

Many Irish surnames occur in the populations living around the
shores of Milford Haven. In the parish registers of Hubberston (see
Chapter k& ), many of the individuals bearing Irish surnames were

ailors. The Irish surnames encountered are in the main characteristic
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cf the casi coast of Ireland, especially the counties of Wexford,

Waterford and Cork. Examplees are Sinnott, Furlong, and Daly.

The Use of Surnames in the Present Genetic Studies

The foregoing text gives some idea of the variety of surnames to

be sncouritered in Pembrokeshire. In the preliminary survey of ancestiry
the surnames were divided into seven categories, namely Welsh, Englisn,

Norman, Flemish, Viking, Irish and Scottishj other foreign? names

not being included. Table (1.6 ) gives the freguency of cccurrence

of each in North and South Pembrokeshire. If the names are cabtegorised
as Welsh and non-Welsh, then there is a predominance of Welsh surnames

in the north and scuth but in the south far more non-Welsh names are

—

The surnames of the four grandparents of each individual were
collected as part of the demographic data for bcth the dermatoglyphic
and serology surveys (for details see previous chapter). A surname
was designaved as Welsh if it occurred more frequently in Wales than

England. A list of 110 surnames accepted as being Welsh 1s included
in the Appendix, and is based on the works of Morgan-Watkinz (1956)
and Guopy (1890).  Any names not included in this list were considered
non-Welsh, and for the purvose of statistical analysis amalgamated to
form one category. From the demographic information it was possible
to determine whether the four grandparents of any individual possessed
Welsh or non-wWelsh surnames. Thus each person could have an ancestry
of zero Welsh grandparents up to a possible four Welsh grandparents,

T . . . _» - |
zero Welsh grandparents representing pure 'English', and four Welsh b

grandparents pure 'Welsh's Each individual was assigned a 'Degree of
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Welshness! (DW) of between O and L, O being ;English'and L, being 'Welsh'.
The numbers of individuals falling into these two extreme categories
were smaller than was desirable (even though this would have maximised
the differentiation between English and Welsh). Therefore categories
O and 1 of DW were amalgamated, as were categories 3 and L, the former
being essentially English and the latter essentially Welsh.

Carrying out a chi2 test of tDegree of Welshness'! against birth

place of the individual produced the following results:=

Dermatoglyphics Survey Serology Survey
DW =0, 1 DW=3, L DW =0, 1 DW=3,04A

North Pembrokeshire 18.0% . 82.0% 15.8% 8402%
South Pembrokeshire L5.2% 51, . 8% 6l,+8% 35.2%

2 2 .
X' 1 = 1 () = 000 X 2 = 103.585 (p) = .00

These results show a high frequency of Welsh surnames in North
Pembrokeshire. In the south, considering the older age groups covered
by the serology survey, there is a greater incidence of English names
than Welsh, whereas in the dermatoglyphics survey, more Welsh names
were recorded,that is more individuals with three or four Welsh grand-
parents. There is no evidence from the demographic data that there has
been any breakdown of the cultural barrier, the frequency of marriages
across the Landsker being low for both sets of data. It may be that
people having Welsh surnames have moved into South Pembrokeshire from
other parts of Wales, and their children have been born in the county.
Certainly the Table on pageas , would suggest a relatively high
frequency of exogamous marriages, involving a Pembrokeshire resident

and an toutsider's However, the difference in the frequencies of

English and Welsh surnames between the two surveys may be a product



of random factors.

By identifying 'English! and 'Welsh' using the surname technique,
the genetics data could be divided into subsets usihg both the birth
place of the individual and his/her ancestry. ‘Thus four subsets were
created, namely 'Welsh' in North Pembrokeshire, 'English® in North
Pembrokeshire, "Welsh' in South Pembrokeshire and 'English'! in South

Pembrokeshire. For a full discussion on the use of these subsets
see the Chapter entitled 'Partitioning Criteriat).

When considering the genetic data, 'ancestry' has been used as a
criterion, using only two subdivisions, namely 'Welsh! and tNon-Welsh?
(classified as 'Englisht'). Although surnames were categorised into
the seven categories previously listed, difficulties were often
encountered in finding the actual origin of many of the so-called
English surnames. It may well be that some should have been included

in other categories. Because of this only the two categories were

used and Table |.b should be treated with caution.

She



CHAPTER 7

PREVIOUS PEYSICAI, ANTHROPOLOGY STUDIES IN WALFES

e

1. Anthropometry

In 1916 Fleure and James reported the results of their survey
of tthose of purely Welsh descent'!. This survey involved the
collection of anthropometric data, skin colour data, eye colour,
hair colour and various facial measurements, the data being collected
only from males. From their results they concluded that local types
still survived in Walesj and these markedly differed from each other.
They suggest that the relative isclation of much of Wales has
prevented admixture of the Neclithic element. with incoming populationse.
Inflow of Normans and Flemings into Scuth Wales led to the subjugation
of the indigenous population who tended to migrate to high ground.
They also point out that social and economic changes have affected
the relative proportions of the various types, as has the spread of
disease, which has led to the differential elimination of the different
types deliberated.

In 1958 this study was reviewed (Fleure and Devies 1958). The
authors divided Wales into eleven regions, one of these being South
Pembrokeshire onto which bordered 'Teifiside! and ?Carmarthenshire’,
They showed the male porulation of South Pembrokeshire to be taller
than the general average for the Welsh, but shorter than the lower
population. Their study of hair colour showed a value of 14.5% for
individuals with red hair in South Pembrokeshire, compared with 7.2%

for Teifiside (Northern Pembrokeshire and South Cardigan) and 9.1%

for Carmarthenshire.
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They concluded that the Welsh vopulation overall included

elements which came as the result of very ancient migrations from

j5y]

the east and south-east, and that theee drifts brought genes of very
early British ancestry to Wales, which still survived on the high
moorlands. Also it is suggested that South Wales received immigrants
from soutr-west Furove in very early times, but that North Wales

proved an unsuitable habitat for these incomers.

2« Tasting of Phenylthiocarbamide (P,T.C.)

The first survey of P.T.C. tasting ability in a Welsh population
was carried out by Beach (1953), who -compared the population of the
Plynlymon area with that of the rest of Wales. In the general Welsh
samples the individuals tested were from gll parts cf Wales and of
Welsh ancestry, this condition of Welsh ancestry being met if a
subject 's parents wers both born within Wales. TheFlynlymon Moorland
sample consisted of subjects of local ancestry. The results obtained
showed that neither sex showed significant differences between regions.
However the X2 values for between—-samples heterogeneity were very near
the borderline value of significance. A larger percentage of non-
tasters (44%) was found for the Plynlymon sample than for the general
Welsh sample (29%) and when the results for both sexes were amalgamated
then significant differences were found. The gene frequencies for the
recessive t-gene (non-taster) being 0.4152 (+ 0.0638) for tﬁe general
Welsh sampie and 0.5533 (j 0.1190) for the Plynlymon Moorland
populations. Beach suggests that these differences may be due to
environmental effects. The gene frequencies reported for the Plynlymon
area are comparable with those given by Tanner et al (196L) for the

English population.

AP
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Partridge, Zeki and Sunderland (1962) tested for taste-blindness
in the Black Mountains (Carmarthenshire) and found the frequency of
non-tasters to be L43.3%, the surrounding areas having values more
comparable with those of England and North-west Furope (35.1L%).
Cartwright and Sunderland (1967) showed that the gene frequencies
of non~tasters varied throughout England but were never higher than
40e3%. The unpublished data of Fraser-Smith.and Sunderland for North
Wales gives much lower frequencies of non-tasters - for all North
Wales a figure of 20.5% is given. These lower values are akin to
those found for the Northern Irish.

In 1943 Pullin and Sunderland (1963) investigated taste-blindness
in the population of Pembrokeshire, comparing samples of individuals
hborn to the north and to the south of the Iandsker. No regional
wriation was detected and no sex difference. However, the North
Pembrokeshire sample had the higher non-taster freguency of L0.2%,
ompared with a value of 34.1% for South Pembrokeshire. Tne North
Penbrokeshire figure is close to that found by Partridge et al (1962)
for the Black Mountains (Carmarthenshire), whereas the South Pembroke-

shire figure is closer to that given for England and North-west Rurope.

3. Colour blindness

An investigation into colour blindness in the population of
Pembrokeshire was carried out by Pullin and Sunderland (1963). 530
males and 479 females were tested using Ishihara cards. The survey
compared individuals with both parents born north of the Landsker

or with one parent born in North.Pembrokeshire and one elsewhere with

ct

hese children having both parents born south of the Landsker, or one

parent born in South Pembrokeshire and one elsewhere. For both sexes
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no significant differences were found between the two populations.

The mean frequency for colour blindness was 6.92%. For North Wales,
Fraser-Smith and 3underland {unpublished) found higher frequencies

of colour blindness, with a value of 10.0% for Anglesey and 11.6% for
Caernarvonshire. However, North Wales as a whole showed a lower value.
Regional variability in the British Isles was suggested by the study
made by Verncn and Straker (1943) who found values ranging from 5.27%

in West Scotland up to 9.47% in South-west England.

L. ABH Secretor Statos

The antigens, A, B CH of the ABO blood group system are found

A

in the body fluids, for éxample in saliva. Not all individuals secrete
their corresponding ABH substancej some are non=-secretors. The
frequencies of secretors and non-secretors in tne British Isles have
been measured by several workers. Lincoln and Dodd (1973) quote a
figure of 22.7% given by McConnell (Race and Sanger 1968) but suggest
this value may be false for the Scottish and Irish populations. Ikin
et al (quoted by Mourant . 195) gives values of 28.46% and 31.13%
for the Scottish and Irish resbectively. A more thorough survey by
Lincoln and Dodd (1973) gives values of 29.8¥% non-secretors in
Scotland, 30.08% in Northern Ireland, 32.18% in Eire and 24.30% in
London.

A study of ABH secretor status in the population of Pembrokeshire
was carried out as part of the present study (Sunderiand and Murray
1978). Saliva samples were collected from 482 schoolchildren resident
in 21l parts of the county. A non-secretor frequency of 29.82% was

found for South Pembrokeshire, and one of 28.7,% for the north, there

being no significant difference between the two. The frequency of
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29,25% for Pembrokeshire as a whole (se gene frequency = 0.5L1) compares
with the freguency of 0.516 fcund by Drummond (1969) for Glamorganshire
and the figure of 0.52 for the Welsh given by Mitchell (1976). The
Pembrokeshire values resemble those for the northern and western Celtic

populations.

5. Serology
The ABO blood group syshem

The first extensive survey made in Wales was by Fraser-Roberts
in 1942 who studied the ABO gene frequencies exhibited by blood donors
resident in North Wales. He used a technique, initially developed by
Fisher and Vaughan (1939) to separate the donors into Welsh and non~-
Welsh by virtue of their surnames. The inhabitants of tle counties of
Caernarvonshire, Flintshire and Denbighshire were shown to have a
high O gene frequency. (Percentage gene frequencies given are O = 76%,
A = 19% and B = 5%).

In their paper of 1952, Mourant and Morgan-Watkin state that
Wiales displays significant variations in the frequencies of the O,

A and B genes®™. Their study shows R gene frequencies exceeding 10%
in the Black Mountain area of Carmarthenshire, whereas in the Welsh
Marches frequencies were below 5%. H;gh O gene frequencies, 70-75%,
similar to those found in Scotland and Ireland, were found in North
Walesy and in a few mountainous regions in South Wales, one of these
being around the Precelli mountains of Pembrokeshire. Morgan-Watkin
(1952) carried out further research throughout the Principality and
reported the following blood group characteristics for Wales, based
on his own research and on earlier studies:
(i) O Gene Freguency - High O gene frequencies are reported in North
Wales, in the counties of Denbighshire, Caernarvonshire and
Flintshire, with significantly lower frequencies in Anglesey,
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the Conway Valley around ILianrwst and Trefriw and around the
mouth of the river Clwyd.

In Merionethshire, on the coastal plain of Ardudwy and in
the peninsula around Penrhyndeudraeth, high O gene frequencies
are given in the Bala cleft, the Perwyn mountains, Montgomery-

1

shire and North Cardiganshire, the O gens frequency reported is

In South Wales, the only area of very high O gene freguency
is given as the Black Mountains of Brecknock and in the adjecent
Wye Valley as far up as Builth Wells. To the west the area of
high O gene fregquency in North Wales is found to come to an
abrupt end between Aberystwyth and Aberaytmi.

Morgan-Watkin concludes that the reason for the high C gene
frequencies is that they have not been subjected to the human
migrations which have affected the southern half of the country.
He suggests that the ancestors of the northern Welsh possibly
originated from North Africa or as far east as the Caucasas
where the inhabitants have O gene freguencies similar to those
of North Wales; Scotland and Ireland.

(ii) A_gene frequency =~ The highest frequency, 33%, is given for the
areas around Narberth, Pembroke and Tenby in Pembrokeshire, This
value contrasts with that of 19% found in Flintshire. A freq;qency
of 27% was reported for the inhabitants of Rhyl and Prestatyn, a
figure substantially higher than for populations living further
inland. Morgan-Watkin suggests that the high A frequencies may
indicate Viking settlements, as high A gene frequencies have
also been found in the region of Chester, a known area of Viking

settlement.



(iii) B gene freguency - High B gene frequencies were found in the
Black Mountain area of Carmarthenshire compared with low frequencies
for the inhabitants of the Tlen forest, Kerry Hills and Newtown,
Montgomeryshire. Morgan-Watkin cites the anthropometric study of
Fieure, in which the suggestion is made that the population of
the Black Mountain of Carmarthenshire is of palaeolithic origin.
The distribution of areas with high B frequencies coincides with
that given by Fleure for the Palaeolithic and early Neolithic
populations.

Morgan-Watkin (1960) carried out a detailed survey of the ABO
blood groups in Pembrokeshire. Blood group data was collected with the
co~operation of the National Blood Transfusion Service for Wales which
held clinics in towns throughout Pembrokeshire. Members of the armed
Brces and their relstions, and holiday-makers and temporary residents
were excluded from the study. Each donor was questioned as to his
place of birth and those born in Pembrokeshire, and possessing a Welsh
surname, were included in the survey for both North and South Pembroke-
shire. Morgan-Watkin showed three distinctive areas within Pembroke-
shire: S.E. Little England, N.W. Little England and North Pembrokeshire.
South~east Iittle Bngland was shown as an area characterised by an
exceptionally high A gene frequency, with a correspending fall in the
O gene frequency, the B gene frequency heing higher than in Southern
England, out closely resembling the values found by Fraser-Roberts
(1955) in Cumberiand and Northumberland. Nerth-west Little England
differed from South-east Littie England and North Pembrokeshire,
having A gene frequencies between 25 and 30%, compared with greater

than 30% and less than 25% for the south=east and North Pembrokeshire

respectively.
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Morgan-Watkin offers explanations for the differences in the
ABO géne frequencies in the different regions of the county.
east Iittle Engiand shows 2 high A fregquency compared with the cther

two regions, and the adjacent region of Carmarthenshire. Fisher and

Taylor (1988 encountered no similar freguencies in southern Britain,

- he S.W.

nor were such values found by Fraser-Roberts (1948) in
peninsula of England. An island of high A fregquency has heen found
aound Chester, an area of Viking settlement, and Morgan-Watkin suggests

that there may have been a Viking setilement in South-east Little
BEngland although there is no archaeological evidence to substantiate
He further states that the high A frequency found in the
the values for the A gene frequency found

this claims
south~east closely resemble
in present-day Scandinaviz.



CHAPTER 8

PARTITTONING FARAMETERS

b

or bthe creation of subsets within a data set certain partiticning
criteria must be used and it is most important to accurately define
these criteria. Though the criteria used throughout this thesis were
on the whole very similar, one slightly different set of parameters

was used for the serology data compared with those used for the

breakdown of the dermatoglyphics and skin pigmentation data.

ics _gnd Skin Coloyr Data

The overall data was split into two initial data subsets by sex,
since previous studies of dermatoglypics and skin pigmentation have
shown significant differences between the sexes. These differences
were also shown by the results of the present study.

Subsequently several other criteria were used for the creation of
subsets. The first criterion took into consideration the birth place
of the pupil for inclusion in any further analysis. Any child born
outside Pembrokeshire was excluded. Of those born within the county,
a percentage was born in the northern parishes, some in the tLandsksrt
parishes and others in South Pembrckeshire, so three separate groups

could be created using the criterion of birth location.

The second criterion considered was the birth place of the parents,

only children having both parents born within the county being included

in any analysis. This criterion was used further to produce two



subsets dependant on the two parents being bern in either the north
or the south of the county, thus excluding individuals with one or
both parents born outside Pembrokeshire, and children with one parent
born in the north and one in the south of the county. Initiglly it
was hoped to use the three groups created by birth location, but
unfortunstely the number of individuals who were born, or whose
parents were born, within the landsker parishes were tdo small to

be statistically viable. Therefore, those individuals who fell within
this subset were omitted from the statistical analysis. As-the
Landsker runs through the parishes, rather than on the borders, it
was impossible to place these individuals in any other subset, as
only the parish of birth, rather than the exact birth location, was
given in the demographic data.

The third criterion used was that of ancestry or 'Degree of
Welshness! (DW), discussed fully in Chapter 6, and is based on the
surnames of the four grandparents (the maiden names of the father's
mother and mother being used). Those individuals with three or four
Welsh grandparental surnames made up the fWelsh'! subset, and those
with three or four English grandparental surnames made up the ?tEnglish!
oneo

The partitioning of child?s birth place (BP) and parents! birth
place (PBP) allowed any association between data variables and the
North or 3outh Pembrokeshire populations to be made clear, whereas
the criterion of ancestry (DW) showed any associations with the
"Welsh! or 'Englisht. Since the 'English! population is on the whole
made up of individuals born in South Pembrokeshire, we would expect
correlations between the results obtained using these two criteria.

With the 'Welsh' the gssociagtion with the north or south of the

county is less cleare.

66.
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Subsets were also created using dugl partitioning varameters which
took into account both the child's birth piace and his/her ancestrye
The parents?® birth places could not ove included in the dual partition=
ing breakdown, as the stubsets created were too small to be statistically
usefuls

Dual partitioning produced four subsets, namely YEnglish in North
Pembrokeshire? (EN), ?English in Scuth Pembrokeshire! (ES), *Welsh in
North Pembrokeshire! (WN) and 'Welsh in South Pembrokeshire! (WS),
Unfortunately, the sample sizes for both sexes of 'English in North
Pembrokeshire! were smzll and all results involving these subsets

should be treated with caution. For the sgkin pigmentation oniy the

three latter subseis were used in the analysise

SAMPLE_SIZES

DERMATOGLYPHICS_DATA

les n = 712 Femgles n = 723
Single Parameters North Penmbs. South Pembs.
BP M 202 283
F 203 260
PBP M 135 112
F 11, 110
Welsh Fnglish
oW M 439 269
F 434 283
Dual Parameters Male Femgle
ES 124 122
EN 33 L0
WS 160 138
WN 167 164

NoB. For individual variables these numbers may vary very
slightly,
For multivariate analysis only. The single parameter
BP used three birth locations N, SW and SE.
(See Serology breakdown).
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SKIN PIGMENTATION DATA
Mgles n = 533 Females n = 52

Single Parameters North South
BP M 148 225
F 1,8 204
FBP M 923 9L
F 86 30

Welsh Inglish
DW M 320 206
F 317 208

Dual Parameters Male Female
ES 87 gL
WS 138 110
WN 118 115

(Skin pigmentation data was also partitioned into two age groups
and this is discussed in Section @ ).

Serolozy Data

No significant differences between the sexes 'have been shown in
previous serology studies, of which there have been many. Therefore
in this study the data was not divided by sexX.

Again, the criteria of individual's birth place and parents!?!
birth place were used, as described previously. However, the 'Degree
of Welshness?! criterion could not be implemented because of the
incomplete nature of the demcgraphic datas. Many of the older blood
donors could not remember their grandparents?! surnames. Therefore
when partitionﬁng the data by ancestry, the surname of the donor
(SD) only was used, instead of 'DW!. For the dual partitions the
donors! birth places and their surnames were used rather than birth

place and 'Degree of Welshnesst.



Single parameters

N
BP (a) 219
PEP 165
E
SD
Dual Parameters
2 birth locations ES
WN
WS

il
~3 O

Ao O

326 556

280
204
322

Sample Sizes

(n = 93

N

)

SW

(b) 249 311

WN
WSwW
WSE

ESE

204
160
162
135
155

C~
0
°

3 birth locations
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CHAPTER

TLE_COLLECTION OF DEEMATOGLYPHIC DATA

In zny sampling design the sample of individuals must represent
the total target population. The target population selected is dependent
on the research objectives. In this case the objective was to test the

hypothesis that the populations of North and South Pembrokeshire

iy

represented two separate gene pools and for this reason the aim was
to collect data from individuals indigenous tc Pembrokeshire.

Finger and palm prints were collected {rom children attending
schools throughout the former county of Pembrokeshire, and in the towns
of Newcastls Emlyn, Whitland and Cardigan which lie on the formef county
boundaries (children who are resident in Pembrokeshire attend these
three schools).

The practical advantage of collecting data from schoolchildren is

children represented a tcaptive? sample. As the children were

0]

[

that

collected together, there was no need to visit each househcld individuallys,
The children represented a narrow age range, eight to eighteen years, only
a fraction of the population. However, in sampling the children,
attributes having a genetic basis were indirectly accessed in their

parents and grandparents. Selection with age has never been shown to
affect the freguencies of dermatoglyvhic variables, so it was not

thought that sampling a narrow age range would in any way bias the

results of the survey.

f individuels not available for sampling were:=

[}

fategories
1o Unmarried adults and those with no progeny.
2, Couples with children not of school age.
The only criterion for selection of individuals was the family's willing-

ness for their child to participate in the study.



Dennis (1977b) explains the theory laid down by geographers,

which underlies the suitabiliiy of using schools for this type of
&5 . 84

population study and therefore this will not be considered in detail

To implement this study, the Director of Education for Dyfed was
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approached initially for permission to convact th
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Pembrckeshire schools, Permission was granted

f.‘l

nd subseguently a letter
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3
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sent to each of the relevant schools. 3Jome of the infant and junior
schools in Pembrokeshire hac very small numbers of pupils so these were
omitted unless they were situated in rural areas which had only small
populations. The idez was to collect, in the limited time available,

a sample renresentative of the total perulation.

(Map & shows the distribution of the schools used in the study)e.

Not every school contacted was willing to participate in the survey.
Of the schools contacted 27 out of a total of 38 agreed to samples
being taken from amongst their pupils. Only one school had to be omittea
from the collection timetable due to lack of time.

To obtain permission to take prints from the pupils, two forms were
sent via the headteacher to the parents of each child. These took the
form of a letter explaining the nature of the research in layman's terms,
with a detachable lower part to be returned tc the school with acceptance
or rejection of the request, and a questionnaire asking for demographic
data concerning the family. Both of these were written in English and
Welsh, and it was 1left to the discretion of the parents as to which
language they used to complete the forms. Examples of both the letter
and the questionnaire are given in the Appendix. Confidentiality was
impressed on the headteachers and parents at all times.

After allowing sufficient time for the forms to be returnad to

+he schools, arrangements were made with each headteacher for a suitable



time for visiting the school. The number of acceptances was noted so

that the appropriate amount of time could be allocated tc¢ each schoole.
Fach neadteacher was asked to arrange the guestionnaires in classes,
to facilitate the finding of individuals at a later datej and so that

pupils could be remcved from their lessons, a class at a time, so

"

causing as little disruphion as possible in the school routine.

3

Each school was asked to provide a sulteble place for taking the
prints, which also allowed space for pupils to wait without causing any
inconvenience to other members of the school., Finger and palm prints
were taken from all pupils whose parents gave permission, and no
familial relationships were taken into account.

et of prints and questionnaire was given a common number to

- e
nach
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ensure all information remained confidential. Only at the time of
coding the demographi: and dermatogliyphic data for computation was
information from the prints and questionnaires united.

In 211, 1,435 sets of prints wers col_,cted, using the 'Kleenprint?
method. The collechions were made between March 1976 and September 1977.
A complete 1list of schools, headmasters and sample sizes is given in

Table 1 o?e



Since 1892, when Calton put forward the first method for Analysis
of Dermatoglyphic ¥eatures numerous abttempts heve been macde to formulate

an accurate and complete method of classificefion. Notable 2mong these
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(1924) andthe classic book in
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the field of dermatoglyphics, 'Finger Prints, Falms and Solez¥ by Cummins

From the work of these and other inveshigators, Penrose (1970) and

has since pesn vsed by numerous research workerse The method of dermato-
g;;phic clazsificatiosr used in this thesiz is that of Deanis (1977a) which
WO main sources. The palmer dermabtoglyphics are based on that
of Penrose and Leesch (1970), the topolegical systems being cxtended to
give a Ffurther classification of palmar vpatt fn features, additional

standardisation being taken from Penrcse (194€).

¢

his methodology is fully explained by Dennis (1977a), and will
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0t be described here in detail. The following is a brief

outline and readers should consult the complate documentatbions

1. TRUE ARCFES = Patterns conbaining no triradial point. the
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TENTED ARCHES -~ This category covers patiterns which have a
single triradial point, sitvated at or near the mid-axis
of the digit. The distal radiant ends blindly, and shows

no looping in either the ulnar or radial direction.

Arches and tented arches may be distinguished from loops and
whorls by the lack of ridge count.

ULNAR LOOPS - Loops have cnly one triradial point. The ridges
1 ¥y &

curve around one extremity of the pattern, ending at the
same side of digit to where they started. The opening of
the loop is towards the ulnar side of the hand.
RADIAL LOOPS - The same in definition as ulnar loops, but having
the opening of the loop towards the radial side of the hand.
TRUE WHORLS - Patterns with two triradial points, with the ridge
systems forming coucentric eircuits around a core in the
interior or, terminating in a spiral point at the centre
of the pattern. Two ridge counts may be made for whorls
on both the radial and ulnar sides of the pattern (Penrose
1968). If the smaller of these two counts is greater than
half the larger count. then the pattern is categorised as a
true whorl.
ULNAR CENTRAL POCKET LOOPS - Two ridge counts may be made, as
for the previous pattern. If the ulnar count is less than
or equal to half the radial count the pattern is categoriszd

as an Ulnar Central Pocket Loop.
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7. RADIAL CENTRAL POCKET LOOPS - If the radial count is less than
or equal to half the whorl count, the pattern is categorised
a5 a Radial Central Pocket Loop.

8. DOUBLE LOOPZ - Patterns with two triradial points, but the
cores of the ridge systems o not form circuits or a spiral,
but may be distinguished as two separate lecops, their

courses lying side by sidea

Occaslionally patterns are enccuntered which fit none of the eight
categories aforementicned. These are patterns with three triradial
points, usually a small whorl or pocket loop associated with either a
radial cor ulnar loop, these are categorised as accidental. Because

pap g
these occur at very low frequencies, for the purpose of statistical
Y q ’ ]

-

analyesis such patterns were recorded as missing data.

Finger Ridse _Counts

Ridge counts were taken for each digit separately, the count
being made from the triradial point to the core of the pattern in all
casess The triradial point and the central ridge were not included in
the count. Both radial and ulnar counts were recorded and later calcu~
lations were based on both absolute and unilateral ridge counts.
Finger Triradii

These were not recorded separately, but were computed, since the

pattern category is indicative of the number of triradial points,
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PAIMS
Palmar - The topological classification followed was that of Penrose
and Toesch (1970). All whorls were subdivided into two loops, usually
central and peripheral in direction.
Palmar Ridge Counts -~ ridge counts were made between the digital
triradii, a-b, b-c, and c=-d respectively. If the c¢ triradius was
missing a b=d count was made; this was recorded independently and used
in the computation of total palmar ridge counts.
Palmar Triradii -~ The classification of the axdial triradii used the
14% and 4LO% limits, as cut-off pointsg this method is fully described
by Penrose (1968) and delimits the presence of t, t? and t't. Wlere
more than one type occurred these were recorded independently, the
miltiple occurrence of these being computed,

Border triradii (tb) were recorded, &s were hypothenar ulnar
(t%) and hypothenar radial {(t¥) triradii; however no cbjective method
of classification exists for these latter two and they were rarely
recorded as being present.

Triradii in the thenar aresa were not recorded separately as e or
f, but as a combined e/f variable.
Accessory triradii in the interdigital areas were not recorded

o

independently but as a combined siple value for each hand.

A pattern intensity index was calculated using all the paliwer

triradii on each hand and a total pattern intensity for both hands

This was calculated for each individual.

N:B. - ATD angles and Palmar mainlines.
Although both of these types of variables were recorded, previous
studies have indicated that they are of limited value. The ATD angle

the angle may change when the hand

5
)

)
@
A%

is subject to variability with
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is growing. As all the palm prints for this study were taken from
children of varying ages, this variable was not considered in the
statistical analysis.

Williams (1978) voints out the subjective nature of determining
the actual termination point of any individual mainline, and suggests

that although significant differences may be found between subsets of

data; th

0]

validity of such resulis is open to guestion. Because of the
amount of material being considered in this thesis, consideration of

the mainlines nas been omitited,
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Having considered the background information for the Pembrokeshire
vopwlation, it is now possible to ccnsider the genetic date in detail,
In this section each type of dermatoglyphic characteristic will
be considered under a separate heading, using univsriate statistical
techniques; and in the latter part the multivariste analysis of

dermatoglyphic characteristics will be discussed.

UNIIATERAL FINGER RIDGE_COUNTS

The overall unilateral finger ridge counts for each finger show
that the mean ridge counts, in all cases, have greater values for males
than for females. Ranking the mesan ridge counts in decreasing order
of magnitude gives a ranking for the right hand of R1? R, D R5PR2 PR3
for both sexes, and for the left hand a ranking of 11d ILP I5P I3 P12
for males and I4¥ I1P I5P L3 PL2 for females. Since, on the left hand
the mean finger ridge count values for digits 1 and i are very similar,
the interchange of the ranking of these two may well be a result of
randem factors and have no significance.
Partitioning inte three classes, dependent on the child's or
parents?! birth place and ancestry, and further subdivision, using L
classes using the dual partitions previously described (page$),

gave the ranking orders listed in Table 2.1.
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When considering the data divided using single parameters, it
may be seen that variation in the ranking order occurs for both sexes
and both hands. In the males, no trends in the ranking orders are
observed using the three categories (BP, PBP and DW). However for
the females, the South Pembrokeshire/English show a ranking for the
right hand of R5Y% R2?R3, whereas the North Pembrokeshire/Welsh have
a ranking R2? R57 R3.

Considering the data divided using the dual partitions, for the
males on the right hand, the Welsh in the north and south of the county
have a ranking R2>PB, and the English in both the north and south are
of R37 R2. This is the reverse of the finding of Williams (1978) who
studied the English and Welsh populations of Salop and Powys. However,
the ranking order of the Pembrokeshire English agrees with that of Holt
(1964) for her English populations.

For the females the Welsh and English in North Pembrokeshire have
a ranking order for the right hand R27} R5 ?R3 and to the English and
Welsh in the south one of R52 R27R3. It should be noted that the
sample size for the English born in Nerth Pembrokeshire was small,
and many of the individuals with so=called 'English' ancestry had
family names which had existed in thke north o the county for centuries.
Therefore, it is reasonable to assume that inbreeding with the
indigenous Welsh population has occurred. In South Pembrokeshire, the
number cf iLmmigrant settlers was much larger, and again it is
reasonable to accept that inbreeding has occurred between thnese people
and the indigenous population. However, demographic evidence suggests
that there has been very little intermarriage across the 'Landsker!
between the populations in the north and south and therefore very

little gene flow between them.
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In males, the ranking order of R2»R3 seems tc be indicative
of "Welshness?! and one of R3? R2 of 'Englishness'. However, as
mentioned previcusly, this is not true when comparing other English
and Welsh populations. In females the ranking R2? R5> R3 is possibly
indicative of 'Welshness'!, if it is assumed that the tIEngiish? in
North Pembrokeshire, who are few in number, have interbred with the Welsh and
therefore carry 'Welsh? genes in their population. The picture in
South Pembrokeshire is not clear and it may be that is because there
has been little gene flow across the 'Landsker?!, the populations on
either side have become isolated from each other. Certainly the

demographic data show a tendency to marry outside +he county in

preference to across the cultural barrier. This would explain the

l_.l-

results cobserved for the females, in the ranking of digits 2, 2 and 5.

oa

However, this is contrary to what is found in the males, where it is
tancestry! rather than 'pirth place! which is the separating factor.
Since the mean finger ridge count values for digits 2, 3, and 5
are very similar, the observations made must be treated with caution
and any differences found may be functiion of randomness and have no
significances
To investigate the finger ridge counts more fully, subset
comparisons were made using the students t-test and the non-parametric
Mann-Whitney U-test. The subsets used have been described elsewhere
(Chapter €) so will be listed briefly, the single parameters being
(a) Sub-division by child's birth place
(b) Sub~division by parents' common birth place
(c) Sub-division by ancestry (fDegree of Welshnesst')

caes . 7 . .
In addition, six subsets were used which took into account both the
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child's birth place and ancestry. These are shown in the diagram below:

ENGLISH € —» WIZLSH
) N v A WN)
( / \ ) - (
~ 7 L
h N TANDSKER
/ \
A 4 / \) N
BNGLISH € » " WELSH
(ES) (WS)

S0UTH PrMBS.
(Arrowed lines represent the comparisons made; the abbreviations

in brackets will be used later in the text).

It should be noted that no transformation has been aprlied tec the

Q.

raw data prior tc using the parametric t-test. It has been shown that

if the difference ketween any two subsets is small, then usin ither

9
¢}

the parametric t-test or the non=-parametric U-test, with or without the
data being transformed, gives non-contradictory conclusions (Williams
1978). When probabilities are marginal, then both transformation of
the data, or application of the U-test, may be used to show if the
t~test is giving significant differences which are attributable to
the non~-normality of the variable distributions. Transformation of
data to correct for skew, tends to reduce any significant difference
thus raising the probability {(p) value. The Mann-Whitney U-test
reduces it even further.

Conversely, if a ngn-normal distribution has hidden significant
differences between subsets, then transformation would increase the

significance and the U-test increase it still further. Since the Mpnn~

Whitney teat may be used to investipale the «ffcel of thwe variable



distribution on the results of the t-test, transformation has not been
used on any of the raw data.
-

Tsble 22 shows the skew and kurtosis for the variabie RT1 to LT5.
In only one case, LT, are both skew and Kurtosis at a non-significant
level and this is true for both sexes. In all other cases the
curves shcw either skew or kurtesis at a significant level. Digits
RT2, RT? and LT2 show non=significant skew for both sexes. In
addition, non-significant skew is found for digit IT3 for the males,
and for RT5 in the females.

For full consideration of the results produced using the partition-
ing parameters oreviously listed, each sex will be considered
separately. Tables2.3 to 26 give full lists of the t-Test and Mann-

[

Whitney U-test probabilities.

Right hand (RT1 to RT5)

Partitioning using the criteria of child's birthplace (BP),
parents! common birth place (PBP) and ancestry (DW) gave no significant
differences with either the t-test or the Mann-Whitney U=test.

Using the dual partitions, subsets ES and WS gave a significant
difference for digit 3 (RT3) (p = .O41). The U-test however remcved
this possible difference (p = +077) suggesting that a non=-normal
distribution may have produced a spurious result in the t~tast,

When subsets WN and WS were compared, and subsets WS and EN, low
probabilities were found for RT3, with the t=Test. Using the U
statistic, the probability values approached very close to the
significance level (p = .053) and (p = .052) respectively. This
suggests that non-normality of the distributions had been masking

possible significant differences, when the t-Test was used.



Left Hand (IT1 to LT5)

Using the child's bi;th place {BP) as the partitioning criterion,
a significant difference was found for digit 4 (LT4) (p = .024) and
this difference was maintained using the U~test (p = .019). No
significant differences were found using the criteria of parents?
birth place or ancestry.

For the duel partitions, a low probabiliity was found for digit 4
(LTL) using subsets WN and ES for the t-Test (p = .069). With the
U statistic a significant difference was found (p = ,038). Again this
appears 1o be a case of non=-normal distribution masking the difference
between two subsets. No other significant differences were found for

any of the five remaining comparisons.

FEMALES

Right nand

The first digit gave a significant difference between subsets when

hild?s birth place (BP) was used as the partitioning criterion

ct
vy
[{)]
Q

(p = «010). This was maintained using the U-test. This difference
was not found using the criteria of parents! birth place (PBP) and
ancestry (DW). However, using PBP as the partitioning criterion, a
singificant difference was found for digit 5 (RT5), using both
statistical “ests (t-Test o - .032, U-test p = .039). Using the
criterion of ancestry (DW), a low probability was found for digit 3
(RT3) using the t~test (p = .062) with a very similar probability
using the U statistic (p = .064).

Using dual criteria for creating the subsets when comparing WN
and WS; a significant difference was found with the t~Test for digit

one (p = .025), out using the U-test this difference was lost,

suggesting that it was the non-normal distribution of the data which
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created the difference. A low probability for RT1 was also found when
comparing EN and ES, btut only with ths t-Test (p = .077), the probability
value increasing when the U-tesi was usec. Comparison of subsets ES
and WS gave low probgbilities, using hoth statistical tests, for digit

(RT2). When comparing the English and Welsh born in North Pembroke-
shire (EN and WN), a significant difference was found for digit 3 (RT3)
using the t-test, {p = .OL4) and this was maintained using the Mann-
Whitney U-test (p = .639), A low probability was found for this digit
when comparing WS and EN (p = .096); a similar value being found using
the U-test (p = ~079).

Left Hand
revealed a significant difference for digit /4 (ILTL). Using the
difference was not fcund using BP or DW as the partitioning criteria.

A lew probability was found using DW, for digit 3 (LT3), a2 value of

3 = «099 with the t-test and one of p = .08l using the U-~test,

-
s

When the dual partitioning criteria were used and WN and WS
compared, digit 4 (LTL) gave a significant difference (p = .006),
this value being the same for both the parametric and non-parametric
tests. When comparing EN with WM, and ES with WS, LTAL gave low
probabilities with the t-test (p = .07l and .057 respectively.) With
the Mann-Whitney U-test, significant differences were found in both
cases (p = o045, p = OLS).

For digit 3 (IT3), comparing EN with ES, a value of p = .O47 was

found using the t-test, but this became non-significant with '"

U-test (p = 079), suggesting thai the non-normal distribution

contributed to the differences found using the parametric test. ’
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Compzaring WS with EN, RT3 gave significant probability values for
both statistical tests (p = .OLl, t-test, p = .038 U~test). Subsets
EN and ES5, and EN and WN, showed significant differences betwesen
their unjlateral ridge counts for digit LT2, for both statistical
tests.

Certain other observations may be made concerning the unilateral
finger ridge counts. 1In general, for both sexes, the mean ridge counts
for digits 1 and 2 were greater on the right hand than con the left, the
reverse being true for digits 3, L and 5.

Comparing homologous and non~-homologous pairs of digits produced

the following Spearman correlation coefficients.

Males LTl 112 173 LT/, LT5

RT1 <672 +368 0385 415 21,02
RT2 »386 .67 .58 .55 W57
RT3 117 -563 699 <625 492
RT .10 2518 .62¢ 2761 .620
RTS o121 .4,80 508 .636 L6

Underlined figures represent correlation ooefficients between

homologous pairs of digits.

Femgles LT LT2 LT3 LT LT5

RT1 2567 <402 .00 0352 425
RT2 2432 2704 .519 487 <497
RT3 o 4455 .603 2686 .523 506
RTL .380 «519 «567 2723 570

RT5 .387 «508 ./,88 0562 272
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Both sexes showed the fficients between

homologous digits. For dig] 3, 4 and 5 the corrslation coefficients
5 b

were greater for males th being true for

digit two.

Conclusions
Considering these results overall the most important thing to notice

was that where significant differences werefound between subsets, the

subsets differed by the criteria of birth lccation, either the childfs

birth place or the parents® birth place. Only on one occasion, for

the criterion of ancestry the factor which

digit RT3 for femzles, was
differentiated thesubsets and produced the significant difference.

R
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(b) ABSOLUTE FINGER RIDGE COUNTS
VARIABLES FRI TO FR5. FLL TO FL5
The consideration of the unila 1 maximun finger ridge counts
described in the vrevious section is one way of considering digitsl
ridge counts and is the one mest {reguently used by researchers and

therefore vell documented.

count is that of the 'absolute! count.
L ogether the rsdial and ulnar counts to

digit. Obviously this is only possible

P
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riradial ints and ther
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atterns, whorl, double Zoop,
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1 the pattern exhibited is either an

finger ridge count will be ik

count

The skew and kurtosis of the dis

FR1 to FL5 are listed in Tablel2<3. The

the unilateral ridge counts, the curves

Skew is significant for all the variasbles

significant kurtosis is found at digits

)

.eft hend for males. Again, each sex

-d

The partitioning criteria used were

However, another meas

and radial and ulnar pocket

tribution curves

will rediscussed separa

».
ure

of digival ridge
In essence, this means adding
obtain a total count for the
twe
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loops

arch or a locp; the ahsolute
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» unilateral maximum ge

for variables
results show that, as with

do not snow normal diztributicone.

for both sexes. Nonw

1) and 4 (FL4) on the
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section.
MALES
Right Hand
No significant differences were found using the single parameters.
When the dual partitioning procedure was used, a significant difference

was found for digit 3 (FR3) wher

comparing WN and

ES, bui only with t

1o
ns
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U-test (p = .027). This was not revealed using the t-test. Digit
three also showed low probabilities when comparing WN with ¥3 and ES
with WS, using the U~-test, but again this was not reflected in the
t=-test results. It appears that neon-normal distributions may have
been masking differences between subsets.

When comparing EN with B3, digit 5 (FR5) produced a significar
difference with the t-test (p = .025) and a marginally significant
difference (p = .053) with the U-test. This digit also gave
significant differences when comparing EN with WN and EN with WS
(p = «051 and e = »032 respectively y)Ye However, these dif
not maintained using the non-parametric test.

Teft Hand

birth place, a significant difference was found for digit 5 (FLL)
{(p = .037) using the non-parametric test, though this was not shown
with the parametric t~test (p = .055)» Partitioning the data using
PBP or DW produced no discrimination within the data set.

Using the dual partitioning criteria produced only one significant
difference, namely for digit 1 (FLl) when comparing WS and EN. This

was only for the U=-test. When comparing EN with zS, a marginal

probability was found for digit i {p = .052), but again only with the
U~testos Low probabilities were found when comparing other subsets,

=

but these were never maintained for both the statistical tests.

Digit one (FR1) shows significant differences with the t-test

when the data was partitioned using the criteria of BP or PBF, but

not when 'ancestry? (DW) is used. These diflerences are nob maintained
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using the Mann-Waitney U-test. With this the (p) values are marginal.
Using the criterion of P3P gives a significant difference for
FR3 using the t-test, but not with the U-test; but for digit 4 (FR4)
the probability values are significant for both the statistical tests
(p = OL1, t-test and p = .0L3, U-test). Using the same criterion
two probabilities are found for FR5 using both tests. Partitioning
by ancestry produced no significant differences bstween the subsets.
Using dual partitioning criteria, comparing ES with EN and WN

with EN, digit 2 (FR2) produced significant differences between these
subsets for both the parametric znd the non-parametric tests, whereas

digit one (FRl) gave a significant difference between subsets WN and
WS, with a velue of p = Q05 fcr the t-test and one of 025 with the
U-test.

Digit 3 (FR3), gave a significant difference between mean values,
for EN compared with WN (p = .005 for both tests), with low probability
values with the U~test when EN and ES were comparede.

PDigit L gave a significant result with both statistical tests
when EN and WN were compared, and low probabilities were obtained when
WS and WN were compareds

Using single parametres, only one digit, Flh4, gave a value

approaching the significance level, and this only when the data was

w

l_h

partitioned using the criterion of PBP. FLL also produced discrimina-~
tion between WS snd WY giving (p) values of .035 with the L-test and
.032 with the U statistics. When the subsets EN and WN were compared,
low probabilities were found for this dizit.

Digit 2 (FL2) showed a significant difference in the mean values
between ES and EN using the t=test (p = «013) and this was maintained

using the U-test {p = .023). The same pattern was shown when EN and



WN were compared (p = .002, t-test and p = .004, U~test) and when
WN and WS were compared (p = .030, t-test and p = .032, U~test).

Digit 3 (F13) showed a significant difference between subsets
EN and WN for both the parameiric and non-parametric tests, and low
probabilities when EN and ES were compared.

£s for the unilateral finger ridge counts, the strongest

S

correlations were between homologous pairs of digits (r 4729

D

(sig. € +001) for males and (r .74.9) for females. Significant
differences petween subsets for the absolute ridge counts were shown
when birth location was the criterion for differentiating the data.
Although the criterion of ancestry appears to produce significant
differences between the 'English'! and *Welsh'! of the same birth

location, in all cases subset EN was involved, sc¢ such results should

be treated with caution.

90,
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¢) TOTAL_FINGER RIDGE COUNTS

Variables RFRC, LFRC, TFRC (Unilateral Total Counts)
RFAC, 1LFAC, TFAC (Absnluue Total Counts)

Having considered the unilateral and absolubte mean finger ridge

counts for each digit individually, the means may be summed up to

I...l

finger ridge counts for eacn

nge

produce unilateral and sbsclute Loua

oF

i

u
o0Q

hand. The mean counts for all en

"J

its may be totalled tc produce

overall total finger ridge counts for each individual.

UNILATERAL TOTAL FINGER RIDGE COUNTS

(De’:‘ [1 b-] (846 J-._, :“-’ﬁ"."a/.‘)

MALES

1

‘The distribution curves for the three variables (RFRC, LFRC,
TFRC) show significant kvurtosis, but non-significant skews. The
mean ridge counts were greatest for the right hand, though the
bimanual difference was small.

Using single and dual partitioning parameters vroduced no
significant differences between any of the subsets, for either the
t-test or the Mamm-wWhitney U-test. This outcome suggests that
any significant differences produced between subsets by individual
digits have not been sufficient to affect the totzl ridge counts.

FEMATES

Variavles RFRC and TFRC show non-significant skew. TFRC also

)

shows non=-significant kurtosis. As for the males, the greater means
are on the right hand, and again the bimanual difference is small.
The mean counts for all three variables are smaller for females than

for males.



Partiticning the data using the single criteria croduced no
] & &

significant differences between subsets. Using the duval parameters

oF
e

produced significant differences for the left total finger ridge

count. (IFEC) and the overall total finger ridge oounts (TFRC) between
subsets EN/ES, WN/WS and EN/WN using the t-test (s=e Tablei-b
Using the U~Lest maintained the significant differences betwsen

1 T, ~ [ D 1,
subzsets WN/WS and subsets EN and WN, ouf the proba

s

the EN/ES vompariscn was above the significance
for TFRC reflected those for the two hands separately, the significant
d ifferences shown by LFRC affecting the TFRC values.

Subset EN apvears in two of the subsel comparisons which gave

r~ - 1
L

significant differences. As the population ol the !English in
North'! was very smali, the results which these ccmparisons produced

should be treaited with caution.

ABSOLUTE TOTAI, FINGER RIDGE COUNTS

The distribution curves for the three variables, fcr both sexes,
show significant sksw, but non=-significant kurtosis except for RFAC
in the males. As with the total unilateral finger ridge counts, the

means for the right hand were the greatest, and males had higher total

absclute ridge counts for all three variables.

Hiy

he males show no significant differences bpetweesn subsets created

ucsing single or dual partitioning criteria, with either stastical

For the females the criterion of parents! birth place produced
significant differences for the right hand absolute total ridge count
(RFAC), for both the parametric and non-parametric tests. This in

turn produced low probabilities with both tests for TFAC (p = .081,

t=bosty p = 2089, U-test). With the dual rartitioning crit
- L)



significant differences were

for all three variablies when

ILFAC and TFAC with

and for

]

cases reflect the

nroduced with both statistical

su

indings for the

tests

subsets WN/WS and EN/WN were compared,
bsets EN/ES. The results for TFAC in all

two hands.
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The patierns present on the finger have been considered in twc ways.
Firstly, oy clessifying the patterns by virtue of the pattern formed by
the ridges, and secondly by consideration of the number of triradial
points present in the pattern. The former methed involved the
categorising of patterns into eight tvpes (as described in Chapter 9,
The latter method led to patierns being divided intc classes, giving
the following classifications:

(a) Patterns with zero triradial peints (True Arches)

() Patterns with one triradial point (Tented Arches, radial
and ulnar loops)

(¢) Patterns with twc triradial points (whorls, double loops,

and ulnar central pocket loops).

Each of these methods will be considered separately.

Consideration of Pattsrn Types
For all samples the pattern for each digit was orded, using the
eight possible classes discussed previously. This type of variable
represents & nominal data set so that the statistics which may be
used in the analysis are restricted. In this analysis the chi

and the

O

non parametric Mamn-Whitney U-test have been used.
Because some pattern tyoves occur at low freguencies, for much

of the statistical analysis the pattern types were amalgamated to give

ct

hree categories, Arches (True Arches and Tented Arches), Loops
(Radial and ulnar loops) and whorls (whorls, double loops, radial and
ulnar central pocket loops). Any composite patterns, which had been
categorised separately, were omitted from the analysis, as they were

too few to be statitistically viable. The parameters used fer

production of the data subsets were the same as for previous ssctions.
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Sex comparisons

Table 2,7 shows the pattern type frequencies for the initial
zlasses and the amalgamated vattern types for both sexes, and the
X, ) significance values and YU=test probability results obtained

using the amalgamated pattern types., The results show that significant

I_h

differences vetween the sexes occur for digits 1, 3, L and 5 on the right

hand, and on digits 3, 4 and 5 on the left hand. The pattern frequencies
show an overall higher incidence of whorls in the males, whereas
arches were more freguent in the Females.

It should be remembered that there are inter-correlations between

ical tests do not teke them into account.

P..I.

digits, and that the stat
For consideration of the partitioned data, each sex has been
treated separately.
Males
Tables 2.8 to 2.10show the finger pattern frequencies (both for the
original eight classes and the amalgamated pattern classes) obtained

when the data was partitioned using single parameters. Digit four on

the le

o,
:-l-

hand (LP4) gave a algnlflcant difference when the data was

treated categorically between North and Scuth Pembrokeshire using

(\

:hildts birth place or parents! birth place as the partiticning

criterion. This difference was not maintained using the non-parametric

ck

est for either criterion. Subdivision by parents? birth place also

showsd a significant difference between pattern types for digit 3 on

the right hand (RP3), but only with the 2

<
ot

este

Considering the data subdivided using the dual partitioning para-
meters gave a continuation of the trend observed with the single
parameters, namely that digit LPL showed significant differences

between the populations north and south of the Landsker, both when

WN and WS were oompar@d and WN and ES3, suggesting that it was the



birth place of individuals which determined the separation of populations

rather than ancastry. Nc other digits gave significant differences

between subsets

w

The amalgemated pattern classes, subdivided using the criteria

O

{ BP and PBP, gave subsets with the nighest incidence of arches and
whorls in the Nerth Pembroksshire population while loops were more
frequent in *he south. When ihe data were partitioned by the ancesiry
of the children, arches were more frequent in the 'Welsh? and loops
more frequent in the 'English® whereas the whorl freguencies were the
same in both cases.

The subsets ~reatsd using the dual parameters showed the zame
trends. The higher incidence of arches occurred in ths Welsh,
independent of birth place, excent for digit 2 on both hands, where
the higher incidence was associated with South Pembrokeshire, but
not particularly with the tEnglish! or tWelsht.

The higher incidence of loops was found for South Pembrolksshire,
independent of anceshtry. the excepvion teing digit 5 on the left hand
(LP5). Whorls, howavey had their higher freguencies in North
Pembrokeshire, again independent of ancestry, the exception being
again LP5.

Considering the dabta, cabtegorised using the initial eight classes,
vhe results reflect those obtained using the amalgamated pattern

triradial point being associated with

South Pembrokeshire (tris includes tented arches) and those with two

4 1,

vriradii being associated with the North. True arches remained
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Using the single partiticning criteria, only cne digit, RPL,

produced a significant difference in pattern type frequencies between

ot

he ropula*ions of North and South Pembrokeshire, with the subsets
produced using BP and PBP. This cifference vas not shown using the

j=test. RPL showed no significant dilference between the 'Englis

P}

S 0S

and 'Welsh?, The criterion of ancesiry gave a significant difference
between the 'English? and "Welsh! with both statistical tests for digit
RP5.

RPL also preduced significant differences between subsets WN and
W3, and WN and ES, thus adding weight to the idea that it was the
birth place rather than the ancestry of the individual which was
important in separating the two popula®ions.

Digit RP5 produced a significant difference between subsets kS
and ES. As with the single parameter DW, il is the ancestry criteria
which differs between the two subsets. Although other digits showed

significant differences for soms subset comparison,s nc other trends
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The amalgamated pattern classes, partitioned by BP and PBP, gave
subsets in which the highest frequencies of loops and whorls were
associated with the South Pembrokeshire population. This differs
frem the male results which showed whorls to be associated with
North Periorokeshire. The highest incidence of arches was, as for
the msles associated with North Pesmbrckeshire and the Welsh. Ancestry
shows loops and whorls tc be associated with the tEngzlisn'.

When the pattern types were considered individually they reflected

the results fourd for the omalgamated patterns. True arches showed a

8

strong association with the North Pembrokeshire 'Welsht! population.



Tented arches showed 2 slight bias towards higher frequencies for the
population. The cther single triradii patterns also showed
higher frequencies for the South Pembrokeshire population. Whorls

showed a strong asscciation with the sogth, but the other patierns having
two triradii do not give such a clear picture.

Conclusions

The analyeis described in this section nas been carried cut in an

patterns, either individually or in an amalgamved category, having
higher frequencies, that is tc say an associstion with a particular
population, be iL the populations of either North or South Pembroksshire,

or with the ?English? and 'Welsh?.

+
=3
{

—

oliowing was ccncluded:=-
l. When the data was itreated categorically, the critericn of birth

ifferences between the

(L

location produced consistent significant
north and south populations for both sexes, and for beth child?s
birth place and parents?! birth place for digit LPL for the males
and RP4 for females. When birth location and ancestry were taken
into account (i.e. using dual parametees), it was the difference
in birth place rather than ancestry which produced significant
differences for the§e digitsa

2. Over all the digits, and for both sexes, arches showed a strong

association with North Pembrokeshire and the tWelsh!?

1

with one triradius an association with 3South Pembrokeshire and the

3. The association of whorls with 2 particular population is less clear.
In males patterns with two triradial points were more strongly
associated with the north and the tWelsh'!; in females the reverse

was found.



Le The use cof the amalgamated pattern categories made clearer any

differsnces batween subsetse.

99.
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FINGER TRIRADTT

Variables Rl to B5, Ll to IS5  {See Tables 2.20-2.25)

Comparing the sexes showed class one patterns to be more frequent
in females, whereas patierns with two triradii had higher incidences

in males. These results reflect the findings for the initial and
amalgamated pattern classes discussed in the first part of this section.
Males

Examining the dats categorizally using the single partitioning

L)

critericon of birth place (both FB and PBP) revealed significant differences

®
o
I_'

l._-.

betweer the populations of Nerth and South Pembrokechire for the itrir

L

requencies of digit Lh. These differences were not maintained by the
non=-parametric test. The criterion of the parents? birth place alsc gave

a significant difference for digit R3, but only with the chi™ test.

The criterion of ancestry produced no significant differences between

Using the dual criteria of birth place and ancestry produced

gignificant differences for digit 1) between subsets WS and WN, and

=l

probability values associated with the chi” test. Digit L2 (Left 2)
showed significant differsnce between subsets ES and EN, giving a
marginal probability with the chi2 test, but a significant value for
the U-test. Digit L5 showed a significant difference between subsets

EN and WN, again only with the U~test. It should be noted that subset

EN is involved in three of the comparisons producing significant

Q.

ifferences.

'
(D
|..J
(0]
0]

The partitioning criterion of birth place (BF and PBP) revezled
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significant differences between North and South Pembrokeshire for

2
digit B4, using the chi” test, but this difference was not maintained
by the U~test., The criterion of ancestry showed digit R5 to have
significantly different triradii frequencies for the English and Weleh,

the difference being shown by bobh statistical tests.

The dual breakdown showed that significant differences existed

made between the

®

for digit R2, with the U~test, when comparisons wer

following pairs of subsets EN/ES, WN/WS and EN/WN. Subsets WN/WS also

showed a significant difference in triradii freguencies for digit R2
with the U-test. .
On the left hand, using the non-parametric test, dipgit one revealed

differences between EN and ES5, and between EN and WN; digit two tetween

WS and WS and E /WY and digit four between subsets WN and WS, and

digit five between ES and WS,

Rimanual comparisons showed an approximately equal incidence
of patterns vwith no triradii, for homologous digits in the malies, but
Ar more varistion in the females. Patterns with one triradial point

showed close correlations for each hand, but those patter with t

triradii showed less correlation. For both sexes, patterns with zero

triradii had the highest frequency in North Pembrokeshire and the

"Welsh', and patterns with a single triradius with South Pembrokeshire
and the 'English'. This reflects the findings in the first half of
this section.

v
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FINGER PATTERN INTENSITY INDICES

Varishle P1E (Finger Pattern Intensity, Right Hand)
1L {Finger Psit s

P17 (Total Fir
£

total number of triradii, firstly for each hand =separately (PiR, P1L),

- v

1

and then summing these two values to produce a total finger pattern
intensity index (F1T). Comparing the two sexes, the males showed the
higher mean finger pattern intensities. The right and left hand
intensities ranged between 0 and 10, with a mean value of 6.479 for
the males, and 6,097 for the females on the right hand, and 6.052

and 5.878 respectively for the left hand. These values were

] n

significantly different for the right hand.

The right hand pgave the greatest intensity index, having a value
of 6.479, compared with 6.052 for the left hand.

Partitioning the data using the single parameters produced no
significant differences between subsets for any of the three variables.
However, the dual partitioning parameters vproduced some differences.
The total vattern inbtensilties were significantly different f{or subsets
EN and ES for both statistical tests. When subsets EN and WN were
compared the left hand patierh intensities were shown to be
gignificantly different with the parametric test, but this difference
was not maintained with the U-test, suggesting that non-normal data
distribution had contributed to the significant difference shown.
Subsets EN and WS showed significant differences for all three
pattern intensity variables with the t-test. These differences wers

maintained for the right hand and total pattern intensity with the

U-test, but the probability value for FlL was non-significant.
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les, the greatest pattern intensity was found on the
right hand.

Braakdown of the data using the single partitioning parameters
Tailed to show any significant difference between subsets. The duzsl
oreakdovn showed significant differences beiween subsets EN/ES for
the right hand, ancd 2etween subset

with both statishical tests. It should be noted that su

involved in both these comparisons and the results must

(o)

Subsets WN and

N

intensities for variebles P1R and PiT for i}

differences were not maintained by the U-test.

2

W3 produced significant differences between pattern
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Variables RAB, RBC, RCD (Right Hend) IAB, IBC, LCD (Left Hand)
Table 2.26

[y
0.

Three inverdigital ralmer ridge counts were considered for analysis,

ct

AB, BC and CDe Statistical analysis similar to that used for the finger
ridge counts was used, namely the parametric t-test and the non-

est..

parametric Mann-Whitney U-t

<

|_J-

partitioning criteria used were the same as in previous

ection

1G]
w

The resulits show that the mean palmasr ridge counts were greatest
in a1l instances for males, bubt the difference betwsen the sexes was
non=significant as shown by the t-test and U-test probability values.

Differences bimanually were small for both sexes. In both, the
AB oount is greater on the left hand, but the reverse is true for the
BC and CD counts.

Homologous pairs of ridge counts gave a high degree of correlation,

as the following correlation coefficiernts show.

Males Females
F.AB, LAB 4 r = L] 6I+3 r = ° 632
RBC, IBC 2720 <740
RCD, LCD NIAS 676

(Significance € .00L1)

Males

The distribution curves for these variables all showed significant
skew and kurtosis. (Table 2.26)

Division of the data using single partitioning criteria produced
no significant differences between any of the subsets., Examination of

the data using the dual partitions produced some significant differences.



However these results should be treated with caution, as in all cases
the subset EN is involved, which has & small sample size. Significant

fferences were found beiween subsets EN/E3, EN/WN and EN/WS for the

[o})

BC ridge count on the right hand using the U-test. The comparison of

EN with WN slso gavs a significani difference with the t-test, but the

_.l
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t hand subsets EN/ES, EN/WN and EN/WS again
showed significant differences between their mean BC ridge counts and
this was true for both statistical tests.

For the CD ridge count, subsets EN/ES and EN/WN gave significant

differences between their means, but only with the t-test, suggesting

that non-normal data distribution contributed to the significant

(o8

ifferences shouwn.

1

‘emales

-

As for the males, the distribution curves for it}
variables showed significant skew and kurtosis. ",
partitioning parameter s nroduced only one significant
difference between the subsets. Using the t-test, this was for the
CP ridge count on the right hand, and using the partitioning criterion
dependent on ancestry. This difference was not maintained with the
U=test. However the non-parametric test showed a significant diffsrencs
between the 'English' and 'Welsh'! for the AB ridge count on the right
hand, although this was not shown in the t-test.

The subsets produced using the dual parameters gave significant
differences in the AB valmar ridge count on the right hand, between
subsets EN/WN, and betwesn EN/WS, with the parametric test, The latter

v

two subsets maintained their difference with the non-parametric test.
In addition, for subsets EN compared with ES, the U=statistic gave a
significant difference for the AB count on the left hand.

The CD ridge count on the leflt hand produced significant diffcrences
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he Mam-kWhitney U=-test produced nen~significant
probability values, thus suggesting “hat non-normal distributicns had
contributed to the significant differences produced by the parametric

1
250 Se

ch
[

The results for the breakdown using the dual varameters, reflsct

k-
6]

some of the findings for the single narameters. Tne AE ridge count on

ck

he right hand which differentiated between the 'English?! and *Welshf

Sl.

',L

with the U-test gave differences for cubsets EN/WN, though any result
involving subset EN must be treated with -caution due to the small
sample size. No other differences sncown hy the single parameter {IW)

are reflected in the duel breakdown resultse.
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TOTAL PAIMRTR RIDGE COUNTS

Variables: RPTOT, TPTOT, TPRC

added together to give a
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total palmer ridge count (TPRC).

The mean palmar ridge counts for sach hand and the total palmer

ridge counts vere greatest in the males, though the differences beltween

-

the seXes wre non-significant.

Males
The distribution curves showed non-significant skswness in only
one instance, for the left palmer total {LPTOT), but significant kurtosis

for all three variables. The meanpalmer ridge count for the right

-
T 1

hand was the greatest, though the bimsnual difference was smalli.

Breakdovm of the data using the single parameters produced non-
significant differences between ali subsets for both statistical tests.

When a dual breakdown procedure was used, significant differences

were found between subsets EN/ES, EN/WN and EN/WS, for all three
variables and with both tests. 1In each case subset EN was involved,
which had a sample size of only thirvy-three. Although the 'English
in the North! may differ significantly from the other three populations
under consideration, the confidence with which this can be stated is
strictly limited because of this small sample size and the spurious
results this may have caused.
Females

i 2 three varisbles show significant

The distribution curves for th:

skew and kurtosis. For females the greatest palmor ridge count was

found on the left hand, though, as for the males, the bimanual difference



was small. Examining the data using single and dual partitions
revealed no significant differences bYetwsen subsets with either

statistical test.

Palmer Ridge Counts - Conclusions
L~
i. Using the criteria of birth location and ancestry, singly or
dually, Tailed to show any association between any of the palmer

ridge count variagbles and a particular subset.

2. The use of single partitions revealad no significant differences,

108,

for males, between any of the suvsets. The dual partitions showed

significant differences between subset EN and the other ithree
subsets, but such results must be treated with caution. Since no

significert differences were found between subsets WN and ES,

which differed in both birth location and ancestry, it is reasonable

to suggest that the results involving subset EN are spurious and

that differences may be due to random factors.

.J-

3o For the female data, the results were very similar though
significant differences were found using the criterion of
ancestry (DW), for the individual palmer counts. However,

these were not reflected by the results from the dual breakdown,

where, again, it was subset EN which differed from the cther
vhree. The total paimer ridge count variables failed to reveal

any significant, differences between subsetse.
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PATMAR PATTERNS

Sea Tebles 2.29=2.39

The classification of palmar patterns used in this thesis is
described fully in Dennis {1978). Each pattern class and each sex will
be considered separately, excepting the rare pattern types.

As with the finger patterns, palmar patterns represent nominal
data, suitable for limited statistical analysis. For this study the
chi™ test and Mann-Whitney U-test have been employed.

Sex Comparison

The comparison of the sexes for palmar pattern frequencies showed
some significant differences in pattern incidence between males and
females. Peripheral second loops on the right and left hands showed
frequencies that were much greater in the males, with probability
values from the Mann=Whitney U~test of p = .001L for the right hand and

D = +022 for the lelt hand.
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THENAR PATTERNS

MALES
Perivheral Thenar Icops
Variables PTR (right) (PTL (left)

This pattern in he overall male sample occurred in 4.1% of cases

=
w

ne left. No cases of two

o+

or the right hand as compared with 11.8% on

such patterns occurred for the right hand, but 0..% of cases showed two
peripheral thenar loops on the left hand.

Subdividing the data using the simple partitioning parameters of
c¢hild?s birth place and parents? birth place, showed higher incidences

o 1

of this pattern type, for both hands, for the South Permbrokeshire

population. The parameter of ancestry showed a higher pattern frequency

1:? L

for the 'English's However there were no significant differences between

L]

the stbsets.

The dual partitions maintained this lack of differentiation. For
the right hand the highest pattern frequency wes recorded for subset
EN decreasing thrcugh ES to WN to WS, refiecting the finding for the
single parameter of ancestry which gave the highest incidence of this
pattern in the English. The left hand had a ranking order of ES>ViIS>
WN >EN and in this case it was the birth locations, South Psmbrokeshire,
which gave the highest frequencies, independent of ancestry.
Radial thenar loops

Varigbles RTR (rieht)RTL (lefi)

Considering the male population as a whole gave a pattern frequency
of .OL9 for the right hand, and one of 090 for the left, as for the
peripheral thenar loops, the left has the greater value. One case
of two radial thenar lcops was found for the left hand, giving a

. o . .. _ )
frequency of .00l Examining the data broken down using the cingle
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parameters revealed no significant differences between subsets with
either statistical fest.

Using the dual parameters, and treating the data categorically
E [

produced significant differences between the pattern frequencies on the

left hand for subset WN/ES and WS/ES (associated provabilities p = .037,

hV]

»021 respectively, from X~ test). These results show a difference between
the tEnglish? of Scuth Pembrokeshire and both tWelsh! populations.
This may suggest an associziion bstween this pattern type and 'English-~

ness?, as the English in the north sample was small and possibly subject

FEMALES = See Tables 2.31S. Z.7%

Perioperal Thenar Loops (PTR, PTL

As for the males, the females show the highest incidence of this
pattern type on the left hand, which shows a frequency of .10, compared
with one of 060 for the right hand.

Examining the divided data, by the X~ test revealed no criteria
giving a $ignificant difference between the subsets generated. The
Mann-Whitney U-test maintained this lack of differentiation.

Though there were no significant differences, the greater pattern
frequency was associated with South Pembrokeshire when birth location
was considered and with 'Englishness! when ancestry was the criterion.
Tre dval partitions gave a ranking of ES) EN egual to WS»WN for the
right hand and one of EN »WS +ES »WN for the left hand which, to some
degree, meintained this trend considering that the results for EN are

open tc some dubt.

Radial Thenar Loops (RTR, RTL)

Radial thenar loops occurred on the left hand of 7.5% of the
female pupils, compared with 5.3% for the right, and no cases were

found with two radial thenar loops.



]

Partitioning the data showed that the use of the criterion of
ancestry produced significantiy difrferent subsets, with both statistical
tests, for the right hand (associated prebability (X2 test) p = .028,
~best © =.018). None of the remaining divisions produced differences
between the groups. The "Ancestry! criterion revealed a higher pattern
frequency for the English, and birth locabion a higher frequenecy in

South Pembrokeshire.

)]

Use of the dual parameters showed no significant differences
between any of the subsets, bub maintained to some extent the trend of
higher nattern frequencies being associated with the English/South:
Pembrokeshire population. As with many of the rvattern types discussed,

the results for subset EN appeared to give spuriocus results.

(D
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INTERDIGITAL, PATTERNS

MALES

Periphersl Second lLoops

The frequency cf this pattcern type is higher for the right hand with
A value of .06% as compared to .038 for the left hand,-  this being

the rarest of the three peripherzl interdigital patter Ne cases of
two peripheral second looops were found.

Using the partitioning criterion of birth location (both BP and

PEP) produced no significant differences between subsets. However when
()

the data was divided by ancestry (DW), significant differences were

found between the *'English'® and 'Welsh' for both hands, using the U~test.

1

Categorical treatment of the data gave a significant difference for the
left hand and & marginal probability value for the right hand. The
English havingthe higher pattern frequencias.

The subsets produced using the dual parameters gave a ranking order
for both hands of &N ES WS WN, reflecting the results for the single
parameter of ancestryj the English again having the highest pattern
frequencies. No significant differences were found between any of the
subsets.

Peripheral Third Loops

Variables P3R (Right) P3L (Ieft)

1 +

As for the peripheral second loops, the highest incidence of this
interdigital pattern was on the right hand, with a frequency of 5L0C,
Fad

this being the highest frequency for an interdigital pattern for the

right hand. The left hand had a pattern frequency of .280.

o

Sub-division of the data using single parameters revealed no

significant differences between any of the subsets. The right hand

gave low probability values with both statistical test

ts when the data
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was broken down by child's birth place. For birth location and
ancestry, the South PembrokesJire/English populations exhibited the
highest pattern frecuencies. Using the dual parameters again produced
no differentiation between subsets.

The dual parameters procuced 2 ranking ordsr for the right hand of

ey

ES egqual to WS, EN >WN, suggesting a north, south difference, with the

th'

i

higher incidence in the

5}

or the leit hand the ranking order was
ENTES»WNY WS, Overall the results suggest that the higher incidence
of this pattern type is associated with South Penbrokeshire and
TEnglishness?®.

Peripheral Third Tented Locps

Variables P3TR (Right) P3TL (Ieft)

The tented loop pattern shews the reverse of the crdinary peripheral

o,

third loop in having the greater incidence on the left hand.

Partitioning the data by the three single criteria produced no
significant differences between the subsets. The criterion of birth
location, gave the highest pattern incidences for the South Pembrokeshire
population for both childts birtn place and parentst birth place.
Partitioning by ancestry gave the higher pattern incidence for the
right hand for the 'Welsh', and for the left hand for the 'English'.

When the dual pertitioning criteria were used the lack of

=

differentiation between subsets wes maintained. The right hand gave
the highest incidence of this pattern type for subset EN to
frequencies decreasing in the order WS> WN »ES. On the left hand the
results show a ranking order of ES» WS> WN%EN. This pattern type

appears to have no association with the north or south populations or

with the 1English? or "Welsh?t.
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Peripheral Fourth Loops
PLR (Right
The left hand shows the highest incidence of this pattern type,

65% of male pupils having a pattern in the fourth inter-digital area.

9 L,

The criterion of birth place vroduced a significant difference

. -

between subsets when the data was treated categorically using the

.2, s . . .
chi™ test. However, this was not maintaired using the non-parametric
test. The single parameters produced no ovher differences. In all

cases, except one (sub-~division by BP on the left hand), the North
Pembrokeshire Welsh had the highest pattern freguencies.

o

The dual parameters showed only cne significant difference, namely

N\

suosets WN and WS (zssociated probability with ¥, v = .032)

l\)

between

|'J’\

/9

N

for the right hand. The right hand shows a ranking ordcr of EN >WNS

E5yWN; again the North Pembrokeshire populations gave the higher pattern

oq

frequencies. The victure for the left hand is less clear, the ranking
order was EN. WSy WN » 8BS, Overall the pattern type may show some

associaticn with North Pembrokeshire.

FEMALES

Peripheral Second ILoons P2R, P2L

4

The right hand showed 3.2% of pupils having a peitfern in the
second inter~digital area, compared with 1.8% for the left hand.
No cases with two patterns were found.

None of the divisions, with either the single or dual parameters,

revealed significant differences between subsets.



pattern iype on the right hand with the South Pembrckeshire/English
populations, the reverse being shovn by the left hand, the higher

incidences being Tound in the North Pembrokeshire/Welsh populations.
Using the duval parameters, both hands show higher incidences for

the 'English', giving a renking order of ESEN FWN HWS. The results

suggest that 'Englishness'! may produce a greater pattern freguency,

though this tendency does not hold for single parameter subset

Peripheral Third Ioops P3R,P3L

The inter-digital patterns in the third region on the palm were
present on the right hand of over half the female pupils, 51.5%, compared
for the lefv hand. As for males, this was
the most frequen® inter—digital pattern for the right hand. No
incidence of “wo third lcops was found on either hand.

2

The data treated categorically using the X~ test produced no

significant differences between subsels using either single or dwal

partitioning criteria. Similar resulits were obtained using the U-

statistice.

The greatest mean frequencies show no consistent asscciation with

o 3

any particular population.

Peripheral Third Tented Loons (P3TR, P37L)

This pettern occurred on the left hand of 11.6% of female pupils
and on the right hand of &.7%.

Partitioning the data by the three criteria, BP, PBP and OW,
produced no significant differences between subsets and selection
of subéets 1sing dual partitions maintained this lack of differentiation.

The greatest mean frequencies showed no particular association

)

with any subset preduced by any of the criteris.
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Peripheral Fourth loops

The left hand had 6L.6% of cases with at least one peripheral
fourth loop, compared with 41.9% of cases for the right hand, of which
+9% of cases had two loops for the ft hand, and 0.3% had two loops
on the right.

Dividing the data using the usual criteria gave no significant

difference between subsets for sither the single or dual partitions on

!

either statistic.

The elightly greater pattern freguencies appsar,from the single
partitioning criteria, to be associated with North Pembrokeshire and
the Welsh. The dual partitions gave the same trend {or the right hand,
with a ranking of EN» WN': W3- ES, bubt for the left hand the association

is unclear (EN. WS »ES" WN).



MALES

Peripheral Hypothenar ILoops

Variables PHE (Right) PHL (Left)

The left hands had a slightly hizher incidence of this pattern
ty¥pe, the frequency of one peripheral hypothenar loop teing the same
£or each hand, but 0.1% of casas had twoe patterns on the left hand.

Single and dual partitioning criteria produced no significant
differences between any of the subsets with either statistical test.
The pattern frequencies showed no association with any narticular
population subset.

Central Hypothenar Ioops

Yariables CHR (Right) CHL (Left)

As with the previous pattern type, the higher incidence was

recorded for the left hand, & frequency of RL.4% as compared with
23.7% for the right.

Using the single parameters, the criterion of ancestry produced
significant differences between the 'English' and 'Welsh' for both
hands, for neither statistical testa.

When the criterion of birth location was used, low probabilities
were procduced for the right hand for the parents® birth place for both
statistical tests; but this was not shown when tne childts birth

The dual parameters produced a nificant difference between

i

subsets EN and WN (associated probability, X~ p = .031) for the left

hand, and betwezen ES and WN for the right hand (p = .033). As for

1,

he single parameter results, the differences were hetween the 'English?

ot

and twelsht,




The single partitions showed g higher incidence of this pattern

type in South Pembrokeshire and in the Eng

lish

1, and the dval parameters
gave

a ranking of EN>ESHWS7 WM bearing out the idea that there may
be an association between this pattern tyve and 'Englishness!.
Radial Hyvothenar loops

Variabies RHR (R

Right) RHL (Left)

yrpothenar natlterns occurring

ring in only
es and having ti i frequency on the right hand.
The single and dual parametesrs revealed no significant diffe
between any o the subsets with eith

statistical test

L
The highest incidence of this patiern type was, for botn hands,
found to be associated with the North Pembrokeshire population.
When the criterion of ancestrv was used the *'Welsh' showed the
higher incidence.

Dual partitioning gave a ranking order of WN> EN >WS

% ES for the
right hend

one of WN ?ES »WS/ EN, and for both hands

highest frequency, supporting the results
mentioned previously,

the values for

treated with caution.

FEMALES

Peripheral Hypothenar Ioops (PHR, PHL)

sripheral hypothenar loops were more freguent:on the left hand,
11.6% of cases having one pattern, and 0.4% having two.

right hand 10.9% had one pattern and 0.3% two.

The breakdown into subsets, using both s

ingle and dual partition-

ing parameters, produced non-signiticant differences vetween subsets

in all cases, and for both statistical tests.

Qe
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Partitioning the data gave no consistent association with any
particular subset.

Central Hypothenar Loops (CHR, CHL)

These are the most frequent hypothenar patterns, having frequencies
Pr the left hand of 27.2% with one pattern and 0.4% with two. On the
right hand the frequencies were 24.9% znd 0.8% respectively.

The single partitioning criteria produced no significant differences
between subsets, using either stabtistical test.

Using the dual partitioning criteria and treating the data categori-
cally, revealed significant differences between subsets EN/ES and EN
and WS, for the pattern frequencies on the right hand. As for other
pattern types subset EN is involved and these results should be treated
with caution.

The single partitioning varameters showed the higher pattern
frequency on the right hand to be associated with *Englishness?, but
for the left hand the Welsh showed the higher incidence. The dual
divisions gave no clear association for the right hand, but for the
left confirm an association between a raised pattern frequency and
"Welshness', with a ranking of WN?} WS > EN >ES.
Radial Hypothenar Loops (RHR, 3HL)

As for the meales, this is the rarest of the hypothenar patterns,

having a freguency cf 3.9% To

N
fd
=y

he right hand and 1l.4% for the left.
The breakdown into subsets produced non-significant differences in
all cases, for both single and dual partitioning criteria.

The

2]

e 1s little evidence for a consistent association between a
raised pattern frequency and North or South Pembrokeshire, or with the

English or Welsh, used either as single or dual criteria.
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Considering tThe overall palmar pattern dats, for both sexes, it

between data subsets produced using the criteria previously described.
Howzver, some trends may be detected. The thenar pattern data for
both sexes revealed a relatively consistent associabion between raised

area showed the same trend. QFf the other interdigital patterns,

only the peripheral fourth lcops showed zny consistent associaticns,

this time with North Pembrokeshire and the Welsh. On the hypothenar

. -

area, central lecps show 2 possikble aassociation with the English,

wnereas racdial loops may be associated with Welshness.
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thenar, hypothenar and interdigital areas were recorded for each hand

and Tor each individual. Accessory interdigital triradii were not

—4

) . The

N

was recorded for each hand (variables TDR (Right) TDL (Left
thenar triradii e and f were combined into 3 single class, buft the
triradii associated with the hypothenar patterns were recorded
separavely. In addition, tne axial triradii were classified using
Penrosets (1968) 1L% and LO% limits for defining t, t' and t?1. No
cases oI zygodaciylous triradii were found in this study.

The deta was analysed for each sex, using the criteria previously
defined and statistically tested using the chi™ test and the Mann-
Whitney U-test.

A Mamn~Whitney U-test comparing the sexes revealed significant
differences between the total interdigital triradii for beth hands.
Looking at the data more closely showed that the females had a higher

freguency of th hand and
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7.8% for the left, compared to 3.7% and L.4% for the males. (In a
very high percentage cf these cases, thres triradii incidate an absence
~f the C triradius). Other variables which showed sex differences,

with the U-test, were TBL (the triradii associated with central
hypothenar patterns on the left hand), which had a higher incidence

in females, reflecting the raised freguency of central hypothenar

loeps in this sex: and TL, the axial triradius on the left hand,
situated below the 1,% limit, again the females showed the higher

frequencye.
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The greatest triradii Trequercy for the thenar area of the palm

o

The single and dual criteria failed to nroduce significant
differences bstween subsets, except for the comparison of WS with
WN, which gave a significant difference between the ther on the
right hand.

As for the males, the highest triradii frequency for this
palmar area occurred on the ileft hand. The singie and dual partition-

i criteriaz producad no significant differences between subsets.

interdigital Trirgdii - Accessory Triradii

MALES

The accessory triradii showed very little bimanual difference,
the right hand having the greater mean value.

ata showed that of those individualis

Q.

Closer eXamination of the
who had one accessory triradial point, the highest frequency occurred
on the right nand, but these who had two accessory triradii showed
the higher incidence on the lelt hand. The number of individuals with
more than twc accessory triradii was small, and the frequencies similar
for both hands.

The parcvitioning criteria produced no significant differences

between subsets for triradii frequencies.




The highest incidence of one accessory itriradius occurred on

£L

the right hand, whilst the greater frequency of two accessory triradii
was found on the left hand. Again, the singie and dual breakdown

of the data failed to show significant differences between subsets.

Hypothenar Triradii
Border Triradii TBR, TBL (triradii sssociated with CHR, RHR, CHI,
RHL and tented hypothenar arches patterns
TER, TRL (triradii associated with PHR, PHL palmar
patterns)

MALES

s with

CJ

The border triradii showed by far the highest incidence
frequencies of .283 and .258 for the right and left hands res

Ccompared with .00l for both hands for variables TRR and TRIL. Because
of the very low frequencies of the latter class of triradii, these
were not included in any stetistical analysis.
Partitioning the data by child's birth place and parents! birth
place produced no significant differences hetween subsets. However,
the criterion of ancestry showed significantly different frequencies

of border triradii, fcr both hands, between the 'Englisht'! and 'Welsh!?,

with both

o

he X~ and U-tests, the highest frequency being shown by
the English. This reflects the results for the central hypothenar
1s0ps which were more frequent in the English.

The cual partitions falled to produce significant differences
between subsets.
FEMALES

As for the males, variables TBR and TBL, showed the highest
incidences of the hypobthenar triradii, the greatest incidence being
found on the right hand.

Breakdown of the data using the single and dusl parameters

produced no significant differences between subseuvs.

124

pectively,



AXTAT, TRIRADIT

Variables TR, T1R, T2R, TL, TiL, T2L

This nlass of axial triradii showed higher frequencies than the
other two with incidences of 58.3% on the right hand and 57.7% on the

lefts Only one case of two triradii, neccurring low on the palm, vas

found on the left hand, and none for the right hand.

o7

rbitioning the data showed no differences botween subsets for

either hand for any of thz criteria used.

This class of axial triradii showed a higher incidence on the
left hand with a frequency of .i.30 comparec with .382% for the right
hand.

Examining the data using the usual partitioning criteria failed
to produce significant differences between subsets.

T2R, T2L

This is the least frequent class of axdal triradii, the right
hand having the greater frequency.

Again, partitioning the data failed to reveal any differences

ketween subsetse.

FEMALES TR, TL

As for males, this was the most frequent class of axial triradii

having a freguency of .500 for the righ% hand and .521 for the left
hand. No case of twe such triradii was reccrded.

The single partitioning criteria showed no differences between
subsets for either statistical tests. Dual breakdown showed nc
significant differences for variable TR, but TL showed a significant

difference in frequencies between subsets WV*EB WN/ES and EN/WS,

when the data was treated categorically, and between subsets,

—

1
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EN and WS with the non-paramet>ic test.
R, T1L

This clasz of axial triradii had its highest freqguency on the
left hand.

The single parameters showed no significant differences between

subsets. The dual partitions produced a significant difference betwesn

I2R, TZL

The ileft hand showed the highest incidence of this class of axial

)

triradii. Partitioning of the data vroduced no significant differences

between the subsels generated.

-



PAIMAR PATTERN INTENDIT

VYariables BRPPT (Right), LPPI (feft), TFPT

By summing the sxial triradii, the interdigital triradii and the
triradii associsited with thenar and hypothenar patterns, a palmar
ttern intensity was cbiained for each hand for cach individual.
Summation of the left and right hand valuzs gave a total palmar
intensity index. Comparison of the sexss failed to produce significant
differences vetwsen the palmer pattern intensi

The left hanc showed the higher palmer pattern intensity index.

b 1

Partitioning the data oy birth location failed to produc:

D
[5)]
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differences between the subsets gsnerated; but the criterion of

ancestry produced significantly dilferent intensity indices for the
English and Welsh with both statistical tests. The three variables

showed the Englisn to have “he highest indices.

Dual partitioning p ed significant differences for the right
hand between subsets EN and WN, and EN and WS with non-parametric

#sts The left hand showed differences between subsets WN and ES,
and WS and ES using the t-test, and the U~statistic maintained this
di7ference for subsets W3/3ZS, but gave a non-significant value for

subsets WN/ES. The totel palmar pattern intensity subsets WN and

Ticantly different according to the t=-test probability

value, but this difference wes not maintained with the U-test.
The non-parametric test, however, showed significant differences

between subsets EN and WN and EN and WS. This difference had not
been shovm by the t-test probably because of non=-normal data

distribution.
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The single anc dual parameters showed higher palmar pattern

Lensity indices to be associatad with South Pembrokeshire and the

The single partivioning criterion failed to produce any significant

differences between subsets with either statistical test. Dual
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the varisbles RPPL and TPPL, but thesc ditfferences were not maintained
when the U-statistic was used. Only with one subset compariscn, that
of EN/WN, were significant differences found between the mean palmar
pattern intensities for both hands separately and for the total

pattern index. These differences were shown for both statistical tests.

As for the males, the greater pattern intensity indices were

associated with South Pembrokeshire and the BEnglish,



MULTIVARTATE ANATYSTS

The use of multivariete analysis in physical anthropology for
the assessment of populaticn affinities is now widely accevted and

has been considered in detail by several workers, for example, Howells

Py
1
O
N
N
h g
<)

nd Kowalski (1972), the latier author concentrating on the

o,

deficiencies associatzd with this tyee of analysis. The specific use
Py -J

of multiveriate analysis in dermatoglyphic siudies has been discussed

[0}

by Coope (1971)« Previous research has justified the use of multi-

variate analysis in this type of work, and will not here be conmsidered

further,
The disadventage of the univariate analysis sc far discussed is
that it fails to disclose overall population relationshins. Hoviever,

the use of multivariate statistics allows a group of variables to be
examined simulatneously usually using some form of correlatiocn matrix.
ITI il

The statistical procedures of multivariate analysis are very varied.

Those which have been applied to dermatoglyphic data include factor
enalysis, principal components and discriminant function analysis.
However, in this thesis, only discriminant function analysis has been
utilised, and since the two former methods are well documented they
will not be considered further. The two orevious surveys of dermato-
glyphics in Welsh populations have used discrimihant function analysis.

so0 this method was used in this thesis so that comparisons could be

Discriminant function analysis was first develoved by Fisher (1936
y X

o
L

or the purpose of combining a number of linear measurements taken

m the individuals of a population so0 that they could be categorised
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into one group or another. The weighis for each measurement tazken
are computed from o function, sc that e single score is produced for
each individual, the computation taking into account the variance and
covariance of the measurerentc.

Fisher's method was later modiiied by Rao (1952), and Majﬁmber
and Rao (1960), to sllow discriminaiicn between more than 4wo groups.

ne discriminant function used is

[as

D. = B A -+ B.ﬂg -+ eoce !3 #
LIV 4 4

!
I_ln
il
I~
e}
A

W2

Q

where =
D. = individual's score on the function
B = weighting coefficients

Y

%'s = standardised values of the g discriminating
variables

Discriminant function analysis (DFA) maximises the differences
between groups using the information madc available in the variates.

Fach discriminan® function is orthoganal and successively accounts
for the maximal residual variation between groups. Usually the first
few functions will account for the majcor part of the intergroup
variance. The maximum number of discriminant funections which may be

cerived 18 ON€less than the number of groups involved in the analysis

—t

2 N\ * - 1 . - - - - - N
(g = 1), or is egual to the number of discriminating variables (g}

The computer programme used for the DFA is that produced by the
SPSS package system and entitled DISCRIMINANT (Nie et al, 1970). Full
details concerning the use and implementation of this programme may
be found in the SPSS manuals. The obtion used was (METHOD = MAHAL).

This is a stepwise method of DFA, as distinct from a direct method,
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and concerns the selection using step-wise entry of variables contain=
ing information about group separation hased on their multivariate
F-ra.ios. By this method variables can be entered or removed al any
step in the analysis. The relative importance of each variable in a
function is given by the weighting coefficients.
%5 can be implemented as part of the
programme to determine the success of the DFA in separating populations
As a check of the adequacy of the discriminant functions, a classifica~-
tion array is produced, which 1s derived from the comparison of predicted
group membership from indivicuals used to derive the discriminant and
c lassification functicns with the actual group membershipa

This procedure involves the use of a linear combination of
discriminating variables for each groun, each case being assigned to

the group with the highest probability. The classifications are

5
3

2

expressed as percentages of correctly classified cases. The second
measure of the success of the DFA is to consider the F-ratios between

)

group peers which accompany the between-centroid distances in the

transferred space. The greater the between-centroid distance, the

]

The relative importance of each discrimingting function may te
discussed by examining the associated eigen values or canonicel
~~r~velations (c.c.), the greater the canonical correlation then the

greater the explained variance on that function. (Explained variance

As well as the statistics already described, a measure of the
variance and co-variance of each variable may be included in the
output..

The distances between group centroids in the Euclidean space
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orresponds to the D~ values in the originsl space, sc discriminant

. . A o e 2 .
analysis forms the matnematical basis of the D7 stat

-
C‘J
_l .

istic developed
by Mahalanobis (1936).
Part of the output from bhe programme DISCRIMINANT is an F-matrix
with the associated degrees of freedom. From these F-values it is
. . 2 . - . s o
possible to produce a D metrix. For this thesis these calculations

were done on a hand calculabor using the Tormulaz-

2
1y T (N-~ga, ) (¥, )
F = F-value
N = Total number of individuals in the g groups
g = Variables in final F mabrix
Pi = Number of individuals in groug i
Nj = QlMumber of indivicduals ia group j
g = ©Number of groups

is scale indevendent with a known distribution, each

[

D;j between groups may have a signiflicance test attached to it given

by the formmla:

F-‘i = (N~g=-qg+ T NJ. DEJ with (q) and

1969)p s¢ the magnitude cf this gquantity is compared with the value
of the chi-square to detect the probability level at which the D%
is significant (Talbot & Mulhall 1962).
Mahalanoblis D2 is only one of the distance coefficients developed

and simpier technicues were in use prior to its development. OConstanise-

o



Westermann (1972) has considered in detail the usefulness of the

different methods, so they will only e mentioned briefly here.
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hait of Czekanowski developed in 19C9 and
L ermed DDe  This coefficient is based on the assumption that the
biological difference kbetween two populations is expressed if the -
eparacte differences for szl the variables are combined; biological
difference being taxen in terms of genetical affinity.
Pearson (1926); critic of Czekanowski's method, developed another
fficient termed *Coefficient of racial likeness? (CRL).

)

CRL was z measure of the probability of the two groups being compared

s )

being samples taken af random from the same ponilation. Pearson

intreduced the idea of using the standard deviation as the unity in

-

wnich the means and differences should be expressad. This coefficien
used the sguared standardised differences between the population means,
since Pearson argusd that the variability of various characteristics of
different popuiations was not great. Statistically CRL has been shown
to be mcre sound than DD. However, the correlation betwsen the two
cocfficients is high.

Penrose (1953 5/,) devised a distance coefficient C “H, which ic a2
measure of the mean sum squared 'standardised! differences between
two populations. For all the observed traits, the method being bvased
ct: the ideas of Pearson. Penrose later developed the technigue so
Ltraits governed by shape, ancd those governed by size, wer

4. J 9

treated sepsrately, thus obitaining the formula:

H r Q
? ¥
C, = size component r = variable
)

@]

|» YERW)

shope component
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Penrose {1953-54) amd Huizinga (1965) have shown high correlations
L 2 2
between CH values and D7 values.

each of the variables discussad are outlined fully

by Constandse-Westermsnn (1972). However, one of the main criticisms

n
against DD, CFL and C; and other earlier and later technigues was
that they did not teke into account inter-correlations of variadles.

~
N & .. s 2.
e D7 to overcome this problenm. In addi-

ct

Mahalanobis (19354) developed
L o 2 s s 14 s " .
tion the D7 stabtistic is scale independsnt, and the D value may te

{using the forrmla oreviously mentioned).

2 [p]
- N e . I ol < q ~ e . - \ -
Like the ccefficients CRL and Cq, the D7 statistic is based on the

3

addition of sguared differences between the two porulatvions for all
L -

the traits being considered., This summation is only done after having

transformed them in such a way that thsy mey be expressed in terms of

3

the same mnity, and that all express, independent, un-correlated traits.

-

m

Tnis method allows the difference to be shown in terms of thne

3

pooled standard deviation of the trait in question, so that everywhere

the same
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in the multi-dimensional space a ce

unity, independent of direction.
The D™ statistic differs from other distance coefficients in

hat the means and differences sre related to the whole set of

ata being compared.

. 2 . X s . .

Although D™ is supposad to be indepencdeni of sample size, attempts

have been made to modify the D7 to zllow for toc small sample size

2 .
s that D7 is only

Ne
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g
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(Van Varlie (1670)). Williams (1

independent when the sample size than 2C0; (in this

O]
1v)
H
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thesis, unfortunately, the sample sizes often fall below this limit),
or sll the groups are of a comparable size (again the criterion is

not met in some cases). He suggests that the latter is more important,

unlees the sample sizes are very small ( 20).



-

Multivarigie Analysis - Computauion

Analysis was carried out using the single and dual parameters
previously described {Chapter 8). Discriminant function analysis
waf used, based on the SPSS progremme DISCRIMINANT, option (METHOD =

b
MAHAL) (which maximises the Mahslanobis distance between the two
closest groups).

For this analysis two dirferent variable lists were used, a
reduced matrix consisting of those variables with continuous distribu=-
tion, and a complete matrix including 21l varizbles for the fingers
and palms excluding the finger patternm types, and those palmar patterns

with very low frequencies.

Reduced Mairix Varisbies List
RFR]1 TO I1iU5
RAB to RCD, LAB to LTD

RP1, LPl, RPFl, LPP1

Complete 1 lat”ly

RF Eluo 1¥U5

RAE to RCD, IAB to LCD

RP1, LP1, RPP1, LFP1

P2R, P3R, P3TR, P,R, P2L, P3L, P3TL, PLL

RTR, PTR, RTL, PTL

CHE, PHR, CHL, PHL
TEFR, TEFL

TR, T1R, T2R, TBR, TDR

|
3
=

TL, TiL, T2L, TBL,



The variebles include some of a dichotomous nature, namely *he
pattern types. However, since such data has been used by previous
workers in dermatoglyphics, Dennis (1977) and Williams (1978), with
some success, and the 3SPSS manual gives an example of the use of

dichotomous data in DFA, it may ove assumed that the use of these
data types is acceptables

is Tor the wnivarizte analysis each sex is considered sevarately.

Summaries of the recults Tor each parameter gre given in Tables 2,48



Child!s Birth Flace (See Table 2..5)
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Using the reduced hat significant discrimina-
£ <3

tions could be achieved tetween tre chi

'_J

and those born to the south of the ILandsker {p .001). Similar result

were obiained using the complete matrixe
The reduced varia list showed the greatest discriminant

el

function coefficienis on the following variables (ILFR3 (-0.82762) and

}.—I

IFUL (0.82519). 1In all, six of the original 32 variables contributed

tc the function. This analysis showed an eigenvalue of C.05161 and a

canonical coefficient of 0.222; giving an explained total variance of

fro 9%
Using the complete data set, the variables carrying the greatest

loadings were T1L (- 1.4A760), PHL (0.65112}), and the variables LFUL

T,

and LFR3, which were also included in the reduced deta function. In

vhe latter analysis the discriminating powers of these two variables

oelficie

=

v and eigenvalue produced from

|_J
Q

was greater. The canonica
the analysis using the full data list were slightly greater, the
former producing an explained variance on one function of 8.5%.

2

The reduced data matrix produced a distance between group

centroids of 0.450, whereas the complete matrix produced a greate
distance of 0.592 standard deviation units indicating that the
inciusion of more variables gave a greater discrimination between
groups. A measure of the success of the discrimination, the »umber
of correctly classified cases, gave a value of 58.58% using the

reduced data set, and one of 60.52% when the complete data set was

used. Again this suggests that the complete matrix gave a better

137,

ldren born in Nerth Pembrokeshire
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separation of the groups. However, both the case classification
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han wotld he expected by chance.
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percentages are only slight

) ; . ;
The reduced data set croduced a non-significant D7 valuej nowever

. . s e 2 . os .
h the complete matrix the D was significant (p .005).

As for the child's birth ploce, voth the reduced snd complebe data

sets produced significent discrimination behbween groups (reduced data
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sett 0 = 0.1}, complete data set i

fied four variables carrying the greatest loading RFR3 (0.5.929),

IFRL {0.55756) LFUL (= 0.62382) and RCD {0.50158). The analysis
produced an eigenvalue of 09492 and a canonical coeflicient cf 0.29,
giving an explained variance on the function of 8.6%. Nine variables
contributed Lo the D2

The complete data set produced an explained variance cf 17.72%.,
The variables giving the largest discriminant function coefficients
were CHR, RTL, PTL, P2L, TBR and TEFL, LFRL and IFUL; all giving
values gbove the 0.500 minimur. The last two variables were alsc
included in the reduced data functione.

The distance bestween group centroids was greater for the complete
matrix, a value of 0.84L5 compared with 0,591 S.D.U. for the reduced
cata set. The percentages of correctly classified cases alsc shows
better separation using the complete data set. Both data sets

X .t 2 . ,
produced significant D™ values (reduced matrix n o025, complete

matrix p .005),

Ancestry (See Table 2..,7
Using the partitioning parameter of 'Degree of Welshness'! again
produced significant discrimination between the 'Englisht and "Welshf?,

with both the reduced and complete data sebs.
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For the reduced variable 1izt the variables giving the greatest

discriminant function coefficients were RFU3 (= 0.59873) LFU3 (0.65533),
\

I.J.

PiL (= 0.64765) and LPPl {~ 0.552.3). The complete variable lis
showed that the first three of these variables carry the greatest
loading. However, none of them give a value above the 0.500 minimuma
30 in both cases the third digit on botn haends, and the ielt palmar

pattern intensity, gave the best separation between groups.

For the reduced data set the euplained variance was Le.5L%, but

S

D]

this increased to £,12% when the complete variable list was used,

indicating that the inclusion of mere veriables led to betier discrimina=-
LS 1 1 Jmd L Al Lo : —‘2

tion. For the complete data set 1S variables contributed to the D7
though none of the coefficients was greater than 0.500. Significant
<

D™ values were preoduced for bobh data sets. The between-centroid
distance and the case classificavions reflect the above results, in

that the complete matrix gave the greater distance and the higher

percentage cof correctly classified cases.

Child!'s Birth Place {using three birth locations) (Ses Table 2.51)

Discriminant functicn analysis was carried cut using orly the
complete data set since this wae only an exploratory exercise into the
2055ibility of twe distinct populations existing in Southern Pembroke-~
shirs. The greatest discriminant function coefficients were found for
the following variebles RFJ, (= 0.52585) and LFR3 {0.69600) for

o

function 1, and IFR3 for function 2. (The variable LFR3 also had a
loading greater than 0.5 when two birth locations were used)e The
two functions gave an explained variance of 1h.556%.

Th

[¢]

percentage of correctly classified, h4.h2%, was greater than

would be expected by chance, suggesting the possibility of discriminat-

ey LR T s
ing betweer three groups within Pembrokeshire. However, further

Ty 1



1.0,

would be desirable.

(B
)]
l.J 3
N
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investigations, using larger sampl:

Child's th Place (sse Table 2.49)

Using the partitioning parsmeter BP, ii was possible to produce
significant discriminating functions with both the reduced and complete
data sets. {(Reduced mabrix p = 001, completa matrix » == .0Q0L). For
the reduced data set, the variable with the greater coefficients were
RTRL (0.984,58) 1IFRL (- 0.64753) and LCD (- 0.54704), the amount of

explsined variance one function being 6.4%.

The two measures of cdiscrimination, the distance bhefween group

fied cases were 0.50915

centroids and the psrcentage of correctly class:

£

and 60.95% respectively, these values baing very similar to those for
the males.
Using the complete data set, the explained variance was increased

to 8.2%, the variable with the greatest loading being the same as for
the reduced matrix, although, as would be expected, more variables
convributed to the Dz. As Tor the reduced data set this was 2t a

The between group centrcid distance for the complete matrix showad
gregter discrimination was possible when more variazbles were used,
h=ving a value of 0.596A3; compared with one of 0.50915 for the reduced
matrixXe Similarly, the percentage of correctly classified cases was
greater with the complete matrix. The D7 value was significant for
the complete data set only as for the males using the vartitioning

parameter BP.
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Using the partitioning parameter, a significant discriminant function

could be produced for both dsta sets. The reduced matrix showed the

variables RFRL (- 0,75396) and EFJ3Z (- 0.533L4) to be the main contribu-

\J'.

tors %o the function. It is interesting to note that the variable
RFHl, also gave a discriminant function coefficient greater than the
0,500 minimum when the partitioning parameter of the child?!s birth
place wes used. The explained variance on one function was 13.1%,
10 variaries out of the criginal 32 contributing te the D7,

For “he complete data set, 18 variables out of a possible 60
contrivuted to the DQ, with the greatsst loading on the pat
variablie PTE. The discrimination was greater than for the

L} s

mAatrix, with a betwesn~centroid distance of 092993 as compared with

+3

he case clacsificabtion ghowed the

072299 for the reduced data set.

same pattern, with 67.45% of cases correctly classified in the complete

A
1

. . . = . “
matrix analysis, and 64.15% for the reduced data set. The D™ values
were significant for both data sets (reduced matrizx p 025, full

mairix v .005).

Partitioning the data set by the criterion of ancesiry produced

significant discrimination between the tEnglish! and "Welsh?! for both

o]

the reduced variable list (p = 0.0CL) and the fi3l data set {r 0.0C1)s
For the reduced data set, those veriables with the greatest
coefficients were RFUL (0.66819) and RFR3 {~ 0.7064L), and in 211 1L
variables contributed to the function cut of a possible 32. The
between-centroid distance of 0.46537 was slightly greater than that
found for the males, but the classification of cases showsed the

9.14

k-
n

everse, with a percentage of or the females and A0.4L.5% the

[
Wt



males. The comnlete data set showed the same trends, the variables

shiowing the greatest loadings being RFUL (0.54181), CHL (0.73521),

1L2.

TL (= 0.63405) and TBL (- 0.6A205), Only REFJl was included in the two

functions.

compared with 5.2% using the reduced data set. The complete data se!

better group separation, with a between—ceniroid distance of

Tave

(2K
L3
2

0a

]

057719 5.0.U. compared with 046537 S.D.U. for the reduced matrix.

The classification of individuals showed the sams patiern. The

values were significant for both the reduced and complete data seis.

Birth Place of Child. using three birth locations (Sce Tzble 2.52)
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As for the males, analysis was carried oub

3
w

data set. The variables with the greatest coefficients were LFR1 and

LFU, for function 1, and RFRL for function Z, the twoc functions givi
an explained variance of 15.80%.

The percentage of correctly classified cases, L7.63%, suggests,
as with the males, discrimination between two grecups in South

Perbrokeshire woulcd be worth investigating further.

Conclusions
Having briefly outiined the results for both sexes produced u
the three single parameters (BP, PBP, DW) it is possible to draw
certain conclusions:
1. In all cases the complete variable lists gave a better
separation of groups; as sesn by the discrimination

measures of between-centroid distance, and percentage

of correctly classified casesa

ng

sing



Jooking at the two parameters Zependent on birth location
showed that for both sexes the greagtest between-centrcid
distances were produced when the parameter of the parents?
birth place was used. The parents?! birth place also

produced more cagses which were correctly classified on the

basis of the function, and a greater explained variance,
both these hclding true for both sexes. Though hoth the
varameters BP and PBP rely on birth location, the crileria

for selection of individuals were different. For BP, only
the child needed to be born in Pembrokeshirs, and the
rarents? birth nlace was not ceonsidered, Thereflore the
north and south populations would have inciuded childre
with one or both parents born outside the county, i.e.

‘ferent gene pools., The parents?! birth

- '\

members of di
place; FBP, used the criterion of beoth parents being horn
either in the north or in the south of Pembrokeshire for
inclusion in the two sample pevulations. Therefore the
individuals selected would represent far more localised
populations than for those included in the data sets
produced using BP. It seems rsasonable to sug

i = ]

the date sets preduced using PBP were less heterogenous
then those produced using BP, and that the differenc
between the north and south populations was more clear-—
cut, thus allowing beiter separation of the groups. When
asswiing that it was the differences in genetic make-up
of the populations produced using the partitioning para-
meters 3P and FBP, which gave the different power of

discrimination, the possible envircmmental effects have
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not been taken into account. That the environment in

which the mother lives during her pregnancy may have an
~

ibiiity, but one that would have been almost

-

Lmpozsible to measure because of the close guestioning

which would have been neededs. Therefore environmental

2

effects have been assumsd ©

O

be randcm though it seems
likely “ust differences found heiween populaticns were

due to genetic and environmental effechtsa

When considering the data partitioned by the ancestry of

the individuals irather thar their birth location, it became
apparent that this perameter was less successful in producing
discriminagtion between groups. For both sexes the bebwesn=-
centroid distances were less than for BP and PBP. For

the females, DW produced the lowest percentages of

correculy classified cases for both the reduced and compleie

L)

data sets. For the males, however, BP precduced the lowest
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oth sexes the explained variance on the

basis of one function was lowest using DW. However, the
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sexes, sbove the values expected oy chance. The lesser
degree of discriminaticn using the parameter DW as compared
with BP and PBP agrees with the observations made in the

univariste znalysis.
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When comparing the variables having the greatest loadings

e is little consistency between the
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sexes. Only digit three on the right hand appeared to

te to both variable lists at above the 0,500
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digits 3 and L of both hands appeared to be impertant in
sgparation of the groups. For the parameters dependent

on birth location (BRP and PBP) one variable LFUL appeared
in both variabie lists (for reduced and complete matrices)
at apbove the 0,500 minimum. The birth location parameters
ang the ancestry pasrameter gave discriminant function
coefficients wnich produced nc common variables giving

loadings above 0,500 for all three parameters. The

=ty

variables with the greater loadings for DW were completely

different frem those produced with BP and PBP. DWW showed
the pattern intensities for both the fingers and the palm
Lc be strong discriminating factors. This was not reflected
ty the BP and PBP resulits which showed the finger ridge counts
alone to be the main discriminating factors, along with the
thenar and hypothenar pattern types (and thus associated
triradii) when PBP was used as the partitioning parameter.
Comparing the number of common variables for the femsles
showed that the radial count RFR1 was present at both the
variable lists of BP and PBP at above the 0,500 minimmm,
Digit 1 and 3 for both hands appear to be important in
separation of the groups. As for the males, the variables
giving the greater loadings, with the paramster DW, differ
from those given with BP and FBP.
The variables producing discriminant function coefficients
differ significantly between the two birth location
parameters BP and PBP. For the males only 7 cut of 25
variables, 28% (using the completie matrix) were common

to both lists, and for the females 11 out of 22, i.e, 50%.
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T

Tt has already been menticned that by virtue of the
different criteria used in seleciing individuvals for
group membership when using the two varameters, the
populations vroduced using BP were likely to have more
heterogenous genotypes. Differences in the genotypes

may well have effected a change in the cheoice of dis-

criminating variables betwesn the two parameters.

3

Similarly, wher the criterion of ancestry was used, the

s
0]
r3
0]
Q.
1y

variabie lists d: rom those for BP and PBP,

3
[

although some varizbles were common Lo all three,
rust be remembered that since Welsh surnames showed an
association with the north, and English surnames an even
stronger association with -he scuth, thz ancestry
paramecver is hardly independent of birth location so it
does not seem surprising that some variables should be
common to birth lecation and ancestiry parameters, but,
as alregdy stated, the varigbles with the grester
coefficients differ completely from those for BP and
FBP.

Considering the F-matrices for both sexes showed
significant D™ values for PBP and DW for both data sets,
and for the complete matrices for BF. The D2 values

for the redvced data sets of bhoth sexes were non-

Comparing the resuits of the multivariate analysis and
univariate analysis, revesled that birth location of
the parents (and for the femeles the childts birth

place) was the more important parameter in produci

separation of svubsets.
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hat further

investigation into the nossinility of two distinct

e

embrokeshire would be usefule.
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DUAL PARAMAETERS

Having ceonsidered the parameters BP, PBP and DW singly, the

the child's birth place and ancestry were

]
ot

partitioning criteria o

used consecubively to investigate the possibility of more precisely

defined subsets. preducing greater discrimination betwsen groups.

~TN

1 Soutn

-e
=
|__I
l_'.
[}

e
l_l )
-

The four groups involved were 5%, 'English in
North (EN)*®, *Welsh in South (WS)? and '"Welsh in North (WN)?, these

subsets being produced using the criteria previously discussed.

Males (See Table 2.53)
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Using the four subsets listed abhove, discriminan

analysis produced three {functions which gave a total explained
variance of 17.20.% with the reduced data set, which was increase
to 26.62% using the complete matrix. For the reduced data set 14
variables contributed to the function oub of g possible 32; for the
complete matrix and 23 variables contributed to the function.
Function 1 shows a division betuween the 'English! and 'Welsh?
for the reduced data set, and this is maintained using the ccmplete
matrix. The greatest loadings for Funciion 1 were for the variables
1FUL, IBC and LPPl. When compared with the results for the single
parameter of ancescry, only LFUL appears on both listis, this being
below the (o500 minimum. The sedond axis revealed a relationship
batween ES and WS, and a less clear association between EN and WN,
but this i1z not shown when the full variable list was used. The
greatest coefficients were shown by LFR3, LFU, and LPPl. The

variable list for the child's birth place shows these variables also

to ve present, but only LFR3 and LFUL to be sbove the C,500 minirmum.



Table2,55 shows the plotting of these two principal functions for both

the reduced and complete matric

Function 3, which has not been plotted, showed noc particular
associabions between subsets, the greatest coefficients being shown
by R¥R3, LFR2, IBC and LPPL and, in this case, no comparisons were
possiblee.

The complete data sei produced the greater discrimination betwsen
groups, giving a percentage of correctly classified cases of 42.91%
as compared with 36.44% for the raduced matrix, the suvbset ES having

the lowest value in both cases.

Iooking at the F-matrix for the reduced datsa set revealed

. oz L R - . - , A .
significant D values in all cases, the values for ES/WS and WS/WN

. L 2
or the complete matrix all the D7 values

x|
-+

were highly significant. The fact that the group sizes varied
considerably, subset EN being a very small sample, may well have

. 2 . ce e i v s 2
affected the D" results; since it is doubtful i7 the D™ wvalues were

independecnt of sample size.
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16 This was increased to 27.86% when the complete variable
iist was used. 13 variables contributed the function using the

re involved

3

reduced matrix, whereas 20 out of the possible 60
using the complete data set.

Using the reduced data set revealed no explicable association
tetween subsets for Functions 1 and 2. Function 2 showed a division

between the 'English?! and *Welsh'! using the complete matrix. However,
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Function 1l appears to split %S and EN from ¥WN and ES, which is
difficult to explain. As for the males, subset EN when plotted for
the first two functions, lies apart frem the other three subsets and

which influenced the

=
N
o

it may well have been the small sample s

results,

Function 1 showed the greaiest loadings to be cn the variables

~

RFRY and LFR1, and the singlc parameter of the child's bpirth place

also showed these variables to have coefficients greater than 0.500,
Function 2 geve the greatest coefficients for RFU2, RFRL and
RFR5. Only RFUZ also apvearsd on the variable 1list for the parameter

of ancestry.
Function 3 showed for both data sebs a relationship between ES

v

and WS, and a less clear associztion bhetween EN and WN, sc showing &
plit between North and South Pembrokeshire. The variables with the
greater loadings were RFR5, LFU2 and Pil. These were not present in

) £}

the variakls list of the childts birth place DFA.

)

As for the males, the complete matrix produced the greater
discrimination betwcen groups, giving a figure of 38.35% correctly
classified cases for the reduced data set, which was increased to
L1.86% with the complete matrix.

Considering the F-matrix for the reduced data set showed signi-
ficant differences between subsets EN/NN, ES/NW, ES/WS and ES/WN;

Y

the D vaiues for WN/ES and Wi/WS being highly significant. Using the
-y r ] 1 3+ - ~ . L » 1 2 L} e "- 1,
complete data set produced significant D7 values between all the

subset compariscnse.

Copclusions

Unfortunately, as was seen with the univariate analysis, the



subset EN castis doubt on the validity of the results as for both
sexes 1t appeared to be different from the other three subsetz and

appeared Lo give erroneous resulis, BN being statistically differentia—

For both sexes; the results with the dual varameters were less
clear than with the single partitions. For the males the English/

Welsh division appeared to be the most important component, whereas

N

for the females, Function 1 gave no clear-cut picture, but Function

tH

O
]

gave a division betweenr the tEnglish' and 'Welsh'. As the parentst
birth place parameter produced too small sample sigzes to use the dval
parameters of PBF and DW which would have reduced the sample sizes
further, it was impossible tc carry out DFA using these two parameters.
This was vnforiunate since the single parameters of PBF produced the
greatest discrimination between groups.

Mapping of the centroids showed for the meles a relationship
tetween WN and WS, but not between EN and ES. ES showed some degree

o

of associgtion with WS when between~centroid distances were

considered. For the femsles, the shortest between—-centroid distance
was between WN and ES, though this was difficult to explain. WS

and WN show some association, but ES/WS show nc association.
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A Preliminary Comparison of Weish Dermatoglvohic

7 _:_:_ug_-._lgie s

At the time of writing six regional studies have been carried out

in the British Isles in the following localities: Oxfordshire and

"-J)

Berkshire {Roberts and Cocpe 1972), the Orkney Islands (Muir 1977),
the Pennine Dzles {Dennis 1974), North Wales (Frazer Smith and
Sunderland unpublished), Central Wales and Salop (Williams 1978) and
the South Wales Coalfizld (Smith 1979). The latter three studies
oeing the most useful for comparison with the oresent study.
Before comparing these studiss with the Pembrokeshire data it is
interesting to look at the conclusions of the respective authors as

1 .

to the usefulness of dermatoglyphic traits in discriminating betwee

F

sub—populaticns within a locality. In the North Wales study, Frazer
Smith and Sunderiand wers unable to find significant differences between
the populations of the counties of North Wales; however it must be

added that this was only a preliminary study. Williams (1978) carried

out a large scale survey covering Central Wales and Shropshire. He

these

E-

snowed that regional dermatoglyphic variability exdisted
ions with the best differsntiation being achieved when the data

was partiticned using the criterion of birth place rather than
ancestry of theindividuals. The picture was most clear for femeles
but the data for the males showed a similar trend,

The study of the South Wales Coalfield (Smith 1979) also showed
hetercgeneity within the region, with the best discriminaving factor
being the total palmar ridge count. She also concluded that birth
place (in this case of the grandparents) gave the better discrimination

L

between the major groups, in preference to using the surnams chnique
g s b )



The various cabegories of dermatoglyphic traits for the four
regions of Wales may be considered separately., Firstly, if the digital

pattern Trequencies are compared, the Pembrokeshire, Borderland and

South Wales Coalfield studies show single itriradii patterns tc be

asscciated with the respective 'Englisht (non-Welsh) populations.
With the Pembrokeshire and Borderiancd studies showing arches to be
associated with the Welsh, however, tihie other two studies do not show
this association.

The finger ridge counts may only ‘e considered for the Rorderland
and Pembrokeshire studies. Of these two, the mean total finger ridge
count (T.FeReCo) for the Pembrokeshire population, for both sexes,
is the greater. It is also interesting to note that the Pembrokeshire
ridge counts are higher than those quoted by Holt (1958) for an English

opulation and by Roberts and Coope (1972) for the East Midlands.

e

However, the standard deviations for the Pembrokeshire data are smaller
t han those gquoted by-these other authcra.

For the palmar ridge counts, the studies of the Welsh Borderland
and North Wales show total palmar ridge counts which agree very closely

with those for the Pembrokeshire data. The values found for the South

ely 10% lower.

ot

Wales Coalfield are approxima
A clese comparison of the various Welsh populations is impossible

at this time, since different authors have used different metheds of
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SKIN PIGMENTATTION

Introduction

[
|e

The chemiczl and physical basis of skin colour is the sam
all races of man. Four pigments gre present, namely haemoglobin,

carotene, melanin and melanoid {Edwards and Duntlsy 1939). The
b \ 7

blood flow also affects the haemoglobin component in different skin

areas ol the same individual; and in the same anatomical position

=1y

under different physiological conditions. However, there appears %o

be no significant variation in this component bhetween races. The
contribution of the pigment carotene also appears to be constant, and
in such regions as the medial aspect of the upper arm the contribution

of the melanocid component is negligible (Harrison 1957). Therefore
when studying variation in skin pigmentation (between racizl groups)
.it is the melanin component which is mainly being considered.

Skin cclour shows a wide geographical variation; with a general
trend of decreasing pigmentation with increasing latituds. However,
variagtion within a population is small.

I= has been demonsitrated that in vitro melanin concentration is
linearly propcortional to the reciprocal of the reflectance value at

any one wavelength (Harrison & Owen 1956). The most reliable results

[
it

being obtained at the red end of the visual spectrum, since the

{

relationship of reflectana. tr -ielanin concentration exists over a
wider range of corcod ~ani.nz Tn Lhis srea (Jansen 1953).
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Mephods

For the study of skin pigmeniation data was collected f{rom

1062 school children whe had one or ovoth parents born in Pembrckeshire.
0f these, 533 were male and 529 female., Skin reiflechtance values were
measured using an EEL reilectance spectrophotometer with a nine-fiiter

heads All nine filters were used, numbers 601 to 609, corresponding
Yo wavelengths L25 ront, 465 nm?, .85 nm', 5i5 nm%, 5L5 rm', §75 am?,
595 nm', 655 nmi and 585 nm! respectively. Each filter was standardised
against a2 clean magnesiun carbonate bHlock and a skin reflectance reading
wes recorded ait each wavelengih

and from thc foreshead. Ambigucus resulis or those at the exiremes of

4-

the rarge for cach Iilter were repsated several times until a consistent

Table 3.1 shows the results subdivided by sex. TFor the skin
reflectance readiings of the arm, at filters 601 to 606, significant

differences wers found using the students t-test, and significant

—

differences were also found at filterz 6CL to 608 using the non-—

rarametric Mann~Whitney U test. On the forehead; however, the t-test
showed no significant differences, but the Mann-Whitney U gave a

significant difference a4 filter 407 (595 nm*).
The variztion in skin pigmentation with age has been reported
in previous studies and iz well documenied (Garn et al 1956, Walsh

esults were subdivided by
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and into two age groups, namely 7 years to 11 years, and 12 years to
12 years. The former represent a pre-puberty group and the latter a
post-puberty group. {(Eleven years has been taken as an average age

for onset of puberty by some =arlier workers, Kalla 1969).



The outcome uszing those subdivisicns is shown in Tablss 3.2 and

2+3. Age variance in females was significant at filters 501 and 602

In males, on the rmedial aspect of the arm, age variance gave

gignificant resul“s at filters 505, =06, 408, and 609 using vhe t=test
nd a2t 404 Yo 609 using the Mann-Y™mitney U test. Tor the florehead

ues, age variance was shown to be significant at all
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Becanss of the significant differences found using the subdivisions

age and seXx, hboth ifhoese have been taken into account when considering

cf the data by birth place of the individual, that is if they were born
in ¥orth or South rexbrokeshire. Any subjects born outside the county

s Significant differences

l._l

were not included. Jor males in sge groap

3
were found abh filters 601, 603 and £05 to 608 using the student's

t-test, 2nd at ali nine filters using the Manm-Whitney test, for the
medial aspect of the arm. Fore the forehsad significant differences

were found &t {ilters H0L to 606 and 603 using the t-test, and

nine filters using the Mann~Whitney test. For age greup 2 no signifi-

on the body. There wgs a trend in both age groups for those individuals
born in the North to be lighter skinned than those in the south.

In the femnles, lor age group 1, significant differences were

found at filters 6901 and 405
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cf the arme For the forehead significant differences were found at
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Titters A03 to 606 using “he t~test and at filter 605 using the Mann-

differences were found at

filter 601 using boith tests, this being true for both vpositions on the

]

differance was found [or the forenesz

Q.

data at filter 08 using the Mann-Wh'hney testh.

For the nmales stbdivision by FBP (Tablo 2.6) results producted
ectol the “indingz for BP, thz oic dilfference being a significant
differenca for filter 6054 on the fcrehead. This was nob observed for
BP. Using th: single narameter of ancestry (Table 2.9, the younger age
grovp shewed significent diiferences Zfor the forehead at filters 60
t=tast and this difference was maintained only

the U-fest. Yor sge group 2, both statistical

icant cdifference for the arm at filter 608, and

at fiiter 607. For the forehead, the 'English?

and Welsn® were significantly differeont Tor the readings at fiiter
50L, but only using the paramciric L-test.
Tor the females, the subsets nroduced using the criterion PBP

rcnces between the North and Scuth
roup 1 at filter 695 on the arm,

The resulis did nobt closely resemble

childt!s birth place. #ge group 2
showecd a significant difference batwsen subseis at filter 601 cn the

forehs=ad,

Examining the data nartitioned by the criterion of ancestry (Table3-9)

showed significant differences for age group 1 on the medial aspect of

the arm at (ilters 603 to 607 with the t-test, and at [ilters 602 to

605 with the U-test. On the forehsad the t-test showed significant

ifferences

or filters 602 to 507, 609 and the U-~test maintainsd these

cl‘

differences sxcept for filier 602, and in addition gave a significan
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Tables %0-12 zonsider the data subdivided by tirth rlace and ancasiry,

and three partiltiosnrs are uced, Welsh ‘n Ncrth, Welsh in Secuth and BEnglish

a

in Soutk. (Tho rample size of the 'Fngiish in North! is too small +o be

conaidered), For males of ags group 2 comparing the resulis for flWelsh

in the Nertht! with 'En

1

iters uuing the Mamn-Whitney test. For the

forehead signilicant difierences were found at filters 601l to 606 and ab

609 with the t~%est 2nd 2t all the filters except 608 with the Mann-Whitney

When comparing —he 'Welsh in Nerbh! with the 'Welsh in Southt,
ferences were

cund at Tiliers AQL, 405 and 604 using the t-tesi, and. at 3ll nine

welsh 1n Soubh! no significant differences were Zound for either tha
arm or the forenhead. TFor age group 2 no significant differences vere

oung for any of the subdivisicrne for either the madia® aspect of the

and 'English in

rs 603 to 606 wit

m=Jhitney test for the

Torehzad only. No signiflicant differences were round
aspect of the asrme. {omparing the seme groups at age group 2, signifi-
cant differences were found for the arm at filter 601 for both statistical

=
12

tests and a% filter AOQL for the Mann-Whitney test. Comparing t
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faelsh in North'! and 'Welsh in South?, no significant differcnces w
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found for either age grour for 2ither vosition on the body.

Conmparing the fwWelczh i South' with the 'Welsh in North' for age

ol
e h=

=
o~
Q
N
o
Iy
o}
b

groun Ly ornly one gignifizant difference s found, at {ilte

vne forehead using the Menn~Whitnsy test. In age grouv 2 significant

data for the forshead 2t filters 601 to
603, and 606 for whe S=best and &t [llbters A0L, 602, 506 and A07 [or
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Conclusions
The resulbs of this survey corresnond with the findings of other

worigers in showing differences between the sexes and between different

¢

age groups. Fer females the results of the Pembrokeshire data agres
with earlisr observaticns which have shown that skin colour lightens
during adolescence. (Provious observations have been only for the
nedial azpact of the arm). Th~ forehead data, however, show the older

age groun to be darker than the younger. Tt has not been possible to

les the Pemorckeshire data for the medial aspect of the

arm do not agree with previous »eporis, as the older age group tended

ot

cinnede In nrevious studies the younger males had oeen

hat there is a pre-pubertal

cr

darker szinmed. Xallas (1973) suggested

L

increase in the activity of tne melanocytestimulating hormone; and a
fall in its preducticn during adolescence. He further suggested that
the pre-pubertal increase in pigument is of longer duration in inale

nown [rom the demographic data that a

=

than in Temalec. It is
relatively high perceonlage of males 1i~ in thc lower end of fthe =age ranpe

Lhis has Lended bo disLort the data as these individuals

k]

could 55111 be in the pre-pubertal increasc stage. The forehsad data
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When the birth pvlace of vthe incividval was taken invo censiderazion,
the males showaed significant differences cnly irn the lower age group;

vt the difTerences were found at agll the 7ilters and for both positiocns

e

o

on the bedy. When the data for the males were divided by birth place

and ancestry the sane trend appsared. All significant aifferences were
found within age group 1, and between individuals vern,; and living in,

different parss of the couniy. (The demcgraphic data show that th

individuals were very largely resident in the same areas of the county,

either north or soubh Pembrokeshire, as those in which they were born).
This would suggest that it is the environment, rather than genetic

factorn, which cguse the differences. Those individuals born in North
Pembrokoshire are lighted skinned than these born/living in the south,

the lighuer skin heing found where the hours of sunlight are l2ss on
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khe high ground of the
younger a2ge groun, it appegrs that the younger males are more

susceptible to environmental effects. Possibly this 1s due to lhe

changes. Kalla (1973) observed that boys and girls showed an increase
in pigmentation beiween 10 and 11 years and then lost some of the
coleourirg. Ib may well be that this increase in nigmentation is

o

goverred by the amount of sunshine (U,V. light) when it is available.

I

Regional Variations in Skin Colour

Tables 3.1/ and 3,15 show the reflectance values at Filteors 601, 6C5,

nd 6 "or the medial aspect of the arm, for populations resident in

Q
D

l" s

varions locations ir the British Islies.
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For hoth ~ezes, the Pembrerochir~ ficures resemble most clearly

Lhose of 3aith et gl (1973) for Merthyr Tvafil and the results for
{™ra) (Synge-] i of 7 10
(Tire) (Sunderland ot al 1973).

ne same latisude,

. L - 3
2hner northe



Mefhodology

icn or Sanmples

vios Tacilitalzd by 2he assistence of 2k elsn branch ¢f the National

ﬂ)

Biced Transfusion Jervice. Arrangements were made to visit doner

clinies with the transfusion units Lo collect samples =znd to interview

“onorse Bacause sguple collection created extra work for the BelaU.

nurses, samples were reguested only Jrom concrs having one or beth

parents born in This method of collecting selected

S was kot

sampl

4]
s,

of the clinics was not disrupted since they were very busy with large
nunibers of denors. Visits were made te a
Pemorokeshire or on the county houndaries, one visit only being made
te each clinic between February and July 1972,

Doners who fulfilled The criterion of having one or both parents
borp in Pembrokeshire, and who wers willing %o participate in the
survey were asked Lo complete a guaestionnaire requesting demographil
data concarning their family (for debails see Chapter 5 ); and a 5

L

them., There was no ind:

hlecod groun were raguested to attend the

[} -

RS . R . LR o) . -1 - gt ES 3
AL the end of ¢ath clinic the samnies were nosted 1o the

Jeparbtment of Anthrorwlosy in Durbam Unr imnediabe bloesd groupinge.

he collaction of bloold samples from the rembrokeshire ponulation
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The clinics attended were at the fecllowing iocations:-

North Penmbrokeshire

South rPemprekeshire

Ten bn
Penioroke
p.‘.\Tﬁ'l‘\'r'-o’.rC- D-‘\r_‘
Narberbh
Milford Haven
AngLL

Javerforcvul

2. Blood Grouning

[y

On errival at thoe lavorabvory, U
The plasma was retained for serum

protein analysis. A few drops of red cells (0.5 1.0 ml.) were

oD b 2 . i Y LR | T Sy i
separatcd Zor Llood grouping purnosecs, the remainder being stored

and then 4diluvted to give 3

Yhrae mein blood grouping brocuniques wers used, and

3
[0
¢l
vy
O
n
D

be described briefliy.

(2) Tile Mcihed
J Aloe Hoencn

jsed for:- ABO system, (inciuding A, and A )

P1 system

This tochnique inveives placing soovt 0.5 mle. {3 drop) of the
L% rod cell suspension cn a clean tile, with an equal volume

ol the relovant antiserum and mixing the two. The mixture is

- . . .- . N . Y
iefl for a Uized period of bime 2l a certain Lenperature (thooe

Lwo points bolny: dependenl, on the antiserum boing U““ﬂ and bhe

RS

@ inspecled for ggglutin

=
Q
o]
'

by holding it over a strong

ic red cells were separated from

wrill
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Used fors~ 5t System, ¥ and Y bloca zrouns

Yachrigue "'myolves placing cgusl volumes ofg L™ red cell

cusprenzion and Lthe zooronriale rabi-serum into srecipitin tubae

n 4.

anG 1eav?

n Lhe cace of

seruvn alniwin wis addec as an overlay, aiter one amg one and a

) - i . ey . K -~ . -

hall houro, and Lrhy minutes.  The presance
(o] o - VA N ot penn Tap

ol agglulinghlo cenpieally.

iysed for Fi“p Xy Sy 0

Qa - 8 -
Ce one volume of tre 5%

., N CR R P N T = e g 2y
This method incclves incubating 4t 37

L s i - . ey L L
rec ~ell =uspension witn cne volume of the anprorriate anti-serum
Ior a preccribed periced The cells are “hon washed for e

nne arap of

insuncted for

~

Se Starch ~ Gel Tlectrochsizsis

)

i e I et & 1 SN . . - . ) 1 = .
Flectrophoresis was carried cun for the following red-—cell

ro~rum, and

)
.

.stzd helow,

w

layer gele wapre nrepared vsing the buflfers 1

al 1975), ané beforc cliecirovhoresis an aliguet of each
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Acid Phosphotase (AP)

method vsed was that of Ho-winson et al (1943) excunt *hat

Clelland s roacomnt

20 elochropnones was treated

ol Ulelland?s reagent. The gels were ruun cathode
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Wootuen MME paver over the gel and nouring on the staining solutien,

- . ,Cr y
T ogels viere Feph ol L T. for ons howr; after which time the bands

haé appewred. Tae -els were “hen read under U.V. light.

24,1615 g/1

- R 4-
mhosnhate

10 ml. Tncubation bulfer

\

0.056 ¥ nadH to 0.5 M citric acid, oH 5.0}
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2 mn. gels were prepared and run cathode tc anode at consbhany
~urrenh, for iV houvs at L » or unLil the borate lire nas moved

about, 2 ins. From ths origin. (The 17 lhiour run =zt 4 mA, was fowd

2N, Tl s N o /
Q2 M Boric Acid 135.55 g/l
3 A, B 3
hdjusted So pd 2.5

DO M Tris Ga? g/‘

0,006 M Citric deid 1.05 ¢/}

Green ¥etnod

Lalir 120 mi glaeisl acetic acid

R [P U R Y -
L BRe leuco~malaohite green

(__I

handful of zinc dust, vowdered

green disappeared. The
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mixture was then filiered ¢ remove the solids and stored at I C.

- . .
urhil reculrods
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The ASC Blood Groun 3ystem

The phenotypve and gene freguencies for the ABO system are listed
in Tavles Loly, 4e2 and Le17. Th2 seocarato 4, A? results have notv been
included ir this instance, as ro significant differences were found.

‘fParences were found between all the

Although non-significant
subsets orodw.zd using singlc cor dual varameters, differences were

shown to exist. Of particular interest was the variation in the

A3

freguency of the A blood groups. Wnen itwo birth locations were considered,

North Pembrokeshire showed ihe A freguency Tor both 3P and FBP
and when using three birth locationg, North Pembrokeshire remained with

the highest frzquency. fcollowed by S.W. 'Little Englandt,; with the

23
('\

lowest [regusncy for the S.FE. o7 "Litile Englaad'. Using the criterion

1ave “he higher & blood
greup freguency.

Wnen the dual parameters of birth location and ancestiry were
censidered; the subsebs produced using only the two birth locations
showeZ the highesst A blcod grouv frequency for the fWelsh'! in North
Pembrokeshire, {ollowed by the 'English' in the South, and {finally the
tWelsht? in tne South. However, vwhen the three birth lozations vere

used, the *Znglish? in the south-wesi of South Pembrokeshirs showed

t".!

the highest A blood group frequency,; with the 'elsh'! in the Norti

highest freguency and the other subsets decreased

Q.

showing the secon
in frequency vaives as follows: 'English? in 3:.E., 'Welan'! in S.W.

and finaglly ™Welsh'! in S.2.

In a previous study of ABO blood groun di bution in Fembroke-
shire, Morgan-watkin (1960), showed the highest A blood group

P

frequency for S.E. 'Little England'. 3ince his sample included only
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donors w_th Welsh surnames, this was eqguivslent fo the 'Welsh! in
the S.5. in this study. In the nresert study, the reverse was found

with the Welsh?! of S.B. South Pambrokeshire showing the lowest A
blood group frrguency, with the south-eas'ern area in general giving
the lowor Ireguency o the
Cens’dering torth Pembroksshire, Morgan-Waikin (194C) describes a

nigher qene freoguency in Shce Coodwin” and Llanwnda areas Lhen arsund
Fishguard. Again the present survey does not agree with this Tinding.

Lo the overagll Norg!
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Pemerckeshire sample populationa

but the overall 4 blood grour freguency was high.

with relatively nigh frequencies

ire) and Pembroke Dock (£.E. Pembroke-

which chows thnt mavy peonls {rom Lhe MilTord area meved to Pembroke
Dock to work in the dockyard (see Chapter 2). Considering the migration
into South Pembrokeshire, from Scuth Walez to work in industries such

s mining and the dockyards, compared with the relatively stable

W

in Nerth Pembrokeshire in recent times, it does nct seem

that variations exist.

1

Kopects resulis for MNerth Pembrokeshire show a raised A {reqguency

1

when compared with “he rest of Wales, with a value as high as that

found in the Tenby area of S.h. Littls England. In her 1973 paper

n
ck
=

she states tha' Pembrokeshirs plu 12 town of Cardigan has the highzst
A/N found anywhere consistently over a whole series of unit areas.
With all the areas of Pembrokashire showing the raised A tlood group

frequencies, as cempared with the rest of Wales, it is difficult
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~ ~

attributae thiec variation %o tho inflow of Normans and English into

o consider Morsan-Watkin®s idea of a Viking

chk

the area. I we are

1.3

gettlement, then the results of the wresent study suggest that S.W.

)
']
n

U

Pembrokeshire (Milford Haven and Haverfordwest) and North Pembrokechire

ol setilemerts. It

— . ) CR) Al et In) s e - - . ] 3
was unferiuanase that ithe Nerth Pambrckeshire sample was so viased
Lowards 0 doealis, bub thds s unavoidable sincs ne DeTWUe clinics

ware held on the eastern side of the Praceli range, except at Newcastle-Emlym

THEG RESu-TS Svod TwE . PemBs.,
A A Irequency to be higher than that for

which yislded only 1
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Carmarthenzhire (Watkin 1965), sganet:
namely invesion Trom Irelsnd, or by wey of the Irish Sen, which
did net veretrate iniand as fav as Uarmarthenshire.

T ey

The 3 blood grouvs freguencies arc hipn cosparod with those for

England (exmenting Norhhumbarlond, Praser-Roberts 1992) but resemble

those i'muad [or western Malzs. Feorqan Vatkin s cugroaslbed Lhat the
raised B frocuency indicstes traces of th2 ancient stock ddentified by

Tanles .7 to ~-5 show the freguencies ol the Rhesus phenoiypes,

and their relsbed gene frequencles.

Subdividing the data using the

UJ

o

single partitioning paramcter of bthe Swo birth locations showsad

differonce hebwaen subssts Tor both BP and PBP. This

difference was mainisined when Scuth Pembrokesnire was further

o

divided tinto iLwc separatc areas. In all cases, th=s South Pembrokeshire

]
=l

thesus negative (d) donors.

i

Division of the data by the criterion of ancesiry failed to show any
significant differcnce between thas %tEnglish? and Welsh!.

Using the dual parameters of ancestry and two birth locations

showed the Welsh in North Pembrokeshire to be significantly different



in beth ine Welsh and English bora ‘n Sounh Pembrokeshire, though

“nese lzhiter two subuebs ¢id nob

Whon She counly was divided into “he three areas, the !
tha Norih were shown Lo be sipniflcantly different from both the tWelsh!
and 'mngiish! populntions of South-east Pembrokeshire, and from the
popuieiion of the soush~wesh. For The TEnglishf povulation of

=]

the South=weslt, “he YW wvalue aoprnached the signiiicant level. 1In

d

7 K

u\

of th~ ™Welen® in the S.¢ with th ngiish

in the SeEe, gave a chi2 valug aprroaching significance. In all
cases tne Irecicnclias for Rhosus negative donors were greaber for the
soubh than for the north,

Tsole .17 commares the freguency of the (d) g=ng n Lhree areas
of Pambrokeshire, with tho freqguencies for other selected porulations.
These cormparisons cshow the d geas Ireguency for Nerth Pembroxeshire te

results for any othsr part of the British Isles, bub lie closar to the.

resulits for Tceland and Scandinevis in having a low d gene freguency.

Tn comirast, the d frequency for south—eas? Pembrokeshire is much

-

Table/ .12 gives tne gene complex frequencies for Fembrokeshire

-

ang other selected ponulations, and these results gilve a diri

D

arell
pictures. Thz North Pembrokeshire povulation gives a cde gene frequency
lower than Tor any other British or Irish nopulation, whereas the

results for thc south~easl and south-west populations give cde

i1y

requencies within the range found for these other Brinish and Irish

populationss

W



174,

mogs closely resembie those of Sunderland et al (1973) for Carnew

in Coe Wicklow, though it should be pointed oub that enly a limited

number o studics exiet with which “o compare the Fembrokeshirs results.
The results for south-~west and suutbr -2ast Fembrokeshire are not closely
omparabls with any of the other siudiszs.

Conmaring the Powbrckzchire vaeluss with those for the Black
Yountainz of Carmarthenshire (the nearest lecality stadied for

Phosus gene Trequencies) (Zarlick and Fenbin 1957 shows the North
g q ?

Pembhrckeshire resuits to rescmble L Carrmarbhenshire ones incct cloarly.

resul®: was oblained when the criitsrion of parentst birth place was used.

1

Cn further dividing Southern Fembrokeshire, east-west, the difflerance

bhetween the subsebs was increassad (X7 23.417, sige 024L), whan the

3 4

criberion of ancesiry vac used, bhe tEnglish? were shown to be
" .o - ; . v .
significantly div7ercnt from the "Welsht (7 11.86L, sige ~037).

When considering the two subsets dorth Pembreokeshire and South

Perorokeshire {BP and FBP), North Pemorokeshire showed the higher M
aene freguency for both M5 and Mg. towsver, when the three birth

iceabions were used the south-west

three groups being between these two. For the criterion of ancesiry
the "Welsht showed the hirher M5 gene frequency, but the English

L hipgher Me frequennty.



When the dunal parameters of oirth place (2 locations) were usad
a significant difference wags found between the 'Welsh' in North

Pembrokeshir Tinglish?! in the south, bubt nct for the other

('7
®
1

5%
ct
)
s

Lwo comparisons (WN/WS, ES/WS). Comparison between the five subsets
produced usiny the oriteria of the three birth locagtions and ancestry
showed tha tWelsh?! in the S.We and the 'English?! in the S.E. Lo differ

nLly Jrom whe other three, despize small sample sines and

markedly from =ach cther. The 'Welsh® in the S.W. showed the highest
M gene frequency anc the °*English? in the S.E. the lowest.
[T the resvlis for ihe fLhree areas ol Pembrokeshire arn compered
with those of other selechted puwulations, the values for Lhe M and ¥

geue irejuencies for North Pzmbrokeshire resemble those for paris of

I_.I

937)

Western Eire, and are regsonably close to those of Boyd and Boyd (

or the whole of Wales, Vhan the 8 for North Pembrokeshire

are comparsd tue resemolance twihe Zirz results remzins. The results
Tor S.W. Pemb:rokeshire, show high M, low N gene frequencies; similar

resulis having been found for Scotland (Glasgow), Malta (1937) and for
Coe Wicklow, Coe Kilkenny and Co. Leix in Eire (Tills 1965

slightly higher than for the Icelandic population (Bjarnason (1568)).
0

The S.W. Pembrokeshire M and N gene Iregquencies were found to be

higher than Boyd et alts (1937) figure for Wales; though not

significantly sce The MNSs gene (requencies [or the th-~west,
most closely resembled those for the Scoitiskh Kighlends (Brown 1 1565).

M and N values %o have no close similarities with any of the other
populations considered, the closest {igures teing those for England

and the Netherlands, but even these differ significantly. Tnese

in

couth-east genc freguencies showed a similar MS gene frequency a

that of Gariick and Partin (1957) tor JeEe Carmarthenshire (the Black



17%.

Mountain area) but the other three values show no resemblance to their

lood Group Svstem (Tables 109, LelC, L.22)

Pariitioning the data by the eriiferion of the donor's birth place

for two locaticns (N and 3 of the landsker) failed to nroduce significant

differences veiwsan subsets and simiiar resnlis were obtainnd using the

parenis? common dirth nlace. However, wnen the county was divided into

the iLhree areas, a significant diflerence was found between the popula-

tions of the “hres areas .} 12,159, sig. .020), 3outh-West Pembrokzshire
Le

differire marxedly “rom the other Lwo areas. The criterion of zncestry

falled %o oreduce & significant difference between the 'English'! and

Conzidering the datae divided by the dual parameters of birth

ailied to produce significant differences between

Comparing the Pembrokeshire results with those of some selected

penulation showed the values for South-West Pembrokeshire to bhe closest

to those previcusly recorded in Eire (Teesdale =nd Tiils 1970,

figure recorded for Wales (Ikin et al 195.). The values for the
- . N =

Icelandic populaticn recorded by Falsson and Wallker (1967) are also

D)

close Lo the S.W. Pembroxgeshire resulic.

North and South~East Pembrokeshire show Pl frequencies lower than
{for any other area in the Zritish Isles, excepting that of Palssen et
al (1970) for Fire. (However, this study involved a small sample size).
The nearast [ipure is Shab of Biarnason ot al (1948) rer an Icelandic
nopulation. The studies of the P blowd pgroup system in localised

aress are extremely lunmited, and it will be interesting to goe if

similar variabilities are observed in cther parts ol the British Islese.



produces using the singls parame* 2rs. The subgels comparisons, using
the dual parameters, producsd similay rcsulbs with no significant

shire ponulations fall within

“he range shown by other British end Trish popuiation samples.

Ne significan®, dilferences were found vetween ary of the subsets

single or dual parameters,

e
o
Py
5
(1]
m
o
(—:-
e
o
Fs
)

Comporing tha Yell rpene {‘roguencies [or the three localities in

cimbrokeshire with otrer copulshions thnroeshout bhe Rritish Isles shows

the Pembroxesnive [reguencies to {all within the small range cxhibited

by the K allels: North Pembrokashire and the soubhe-gzst of 'Little

and Ulster (Teesdale and Tilis 197C), that is the Celtic populations,
whereas S.W. Pembrckeshire showed a X gene frequency of .035, cleser

to the value for the Engiish population {Ikin 1954,

Using the criterion of birth location revealed a2 significant
difference between the populations of KNorth and Zouth Fembrokeshire

in the P3GM phenotype frequenciss, though using the parents' birth

lace removed this cdifference. When South Pembrokeshire was divided

o]

east—waest a significant difference was found between tne three areas.
Tne criierion of ancestry, however, showed no significant difference

between *the 'English?! and 'Welshf,



satween the 'Welsh in North Pembrokzshiret! znd the thWelsh! in the

in the »orth and the fWelsh? in the =south-east and south—-west when

the threae

When comparing the Perbrokeshire chesphoglucommitess
n

K N s PR TS k! [
= rcher-'c.Ler:' WiG Seiaonned

Perbrexkaeshire rescemble clossly

Cos Jorlow and Coe. Leix
as did tne Icelandic population studied by Mourant and Tills (1967).
The resuits for North Fembrokeshire showed s hipgh PGM™ gene Trequency,

with those of Tille (1971) for Ulster and Palsson (1970)

The values for Lhe South-west Penbrokeshire population were found

o lie batween “hose for the nmorth and the south-east povulationss the

-~ b r

st value being that for the Icelandic population (Mourant and Tills
1967)~ However, when ccnsidering the S.W. population sample split by

. ; . . . R -
ancestry, it was the 'English? which showed a high PGM™ gene “requency.

Previous sbudies in *he British Isles by T:1ls (1971 for Eire), Mitchell

S

et al (1975 for Isle of Man, Cumbria etc.,) and Papiha (1973 for

Northumberland) have illustrated the variability in P.G.M. gene

Esterase D (FS2) (Table L.25)

[o%

Subdivision of the data using the single and dual paramsters

ailed to produce significant dilferences between subsets.



Comparing the Fembrokesnire rezults with thoss o

and European nopulaiilons showed “halr Lo resemble the Celiic ponula-

.
tions in havin: ZSD7 values 2t the upper oand of the range shovm by inis
ECTiC

No signitlizart differencss were found between any of the subsets
produced using 2ithuer the single or dual parameters.

the results with those of other selected populations

1

showed the Pembrokeshire AX™ gene Ifroequoencies to lie at the uprer end

Corparing

>

of the narrow range shown by Buropean voovulations, closely resembling
the values for Co. Waterford, fo. Leix and Cc. Xilkenny in western

Huploglobing (Tables leib, /.16, 4.729)

Partitioning the dais using the gingle narameters
signilicant differences tetween any of the subsets. When the dual
partiticning parameters were used, a significant difference was shown
netween tne 'Welsh' in soubth-west tLittle Ingland?! and the 'Englisht?

1

in the scuth—east (X¥ 7.767, S1E .0206), the Tormer snowing the

than that shown oy any of the other subsels.

gene freguencies with

those of obner populations (Table L.28) showed the figures for North
Pemrbrokesnire o be zkin to those “or S.W. 5cotland. The south-west

haptoglobin gene frequencies closely resembled those for

especially the counties of Waterford and Wexford, which lie directly
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Introcduciion

Mzipods of calculating distance coefficients have been ¢
to allcw the viriztion fone Treguencles amcong domuiatlions ai
nuwnser of leci to ke considered concurrently. Those distanc

cients which meke vee of gens Ireguencr  results may aporo

be designated as 'genesic distancast (Consiandse-Westermann

likeliheod methods zre best suibed [or the calcula
., ~ . - . e\
distance {Sanghvi end Ralakrichnan 1972).
Mogt, of the disiance coefficients calzu

data have mainly been developed over the last

ini%tially introduced by Spukler (195L). Secondly, those dis

coefficients based on the same principles as the Chi” test,

may ve considered as a transiticn to a ccerficient belonging

rezved from quali

ten years, and

a coeffi-

priat 1 Ly

1972).

Lative

P!

.
these may

T ¢ differences in percentages betweson populations are expre

terms of the elements of the pooled disnercion matrix of all

[

orizinal percentages of frequencies.

g - 'S 3 -~ o . L - - r - £85 A
gaed groups. Calegeory [our contains those distznce coeffic

ssced in

The reader is referrsd to 'Coefficients of Biological Distance!

by Constandse-Westermann (1972), Chapter V, for a detailed

of distance coefficients calcuvlated {rom qualitative traits.

consideration



A distance cosfficient balenging to category four, nams

and Cavalli-Sforzats 'new! 7, was used ir the vresent study. This
statistic was select2d since ib has zome sdvantages over other measures,
T1R '_‘

(i) niie variances are standardiscd and Lhe distance measure

1s sorizily comparative ochbween different daia sefs

S Ll oaad - S o T I e~ . kT A9 -
(ii) attribule stabes ars deccrrelated by reducing dimensions

{though tnis point has been questioned by Balakrishnan

(iii) the tnew! E

-

(as compared with the esvlior B statistic deviscd by

[
4]
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(o]
-
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The use of an angular transformation allows the distances to be

represented in curved spacec, a uyptronphercs  The method first
. ) - 1 MK 3 -1 +Lhs
cransforms each freguency, p, Lo its angular value sin ~/p, this

transformation heing equivalent to the plotiing cf
of the gene frequencies, yp, along K cartesian azes. Tnis resulis

. . . o 1,k
in the population space being the (7/27)th ourt of the surfacc of

unit hypersphere in k dimensicns {Edwards and Cavalli Sforuza,

he

(el

irved svace s

foud
C
~3
N
~
>
o
e}
[0}
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]
[91]
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]
-3
[©]
C
18]
13
48]
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cally projected into a
Buclidean cne. Full detaile of the geometry are given in Edwards and

Cavalli-Sforza (1972) and this will not be discussed further.

he B distance mey be calculated from the formulasz-



EE = 8 k=i
7 S..v T NS
’& - ’ ik i
s
1{2-‘-. A .i.:.-: -/\ °
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P . is the kth class of “he jtn charascter in the ith
il
opulation
S, is the number of classes minus cne.
An cverall squared distance value nay he obtained by adding the

squared distances Irom the various loci. For comparabive purposes, the

noutralised by dividing e total result by Sj. {Termed the

he tables).
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The E= distances wsre computed using a Fortran program (see

x

pendiz, 353, The input consisted of thz frequencies of each attridbute

stale and the Y2imensions'! of the analysis, namsly the number of loci

Thie output from the program zavei-

1) A data input reprint

(2) Individual E° valu=s for each locus separatoly

1%
3

0

(4) The standardised E~ value, i.<. where the total E

has been dividsd by the number of degrees of

Treedom.
Non-mevric mwliidimensional scaling

his type of distance analysis depands on the production o

et

=

a

set of co=-ordinates, usually in 2 to g-l dimensions, displayed in map
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Torm, being vroduced from a distante mairixe T
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ecnniguo wh omay be arranged in rank order,
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and the natrix of penetic dicbances rroduccd using the £ shatistic

The advaniages

The tztrers? values. the Gobtman~Linpgoes Coefflicients and the

trustal stress coefflclent, assozietsd with NMMS, indicate the degree
of corntortion reguired vo produce tonology. Iull details of this

. - . . a4
tachnigue are given ir Kruskel (1954 ).
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on of the groups in reduced
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Genetic Distance

nesu’ts and Conclusicns

(0]

Table edsiows data nmatrizes of enetic distances uroduced using
Edvards ¥ statistic, The ovepulations of Yortih, 3outh-west and Scuth-

cast Pemorokesnire have been compared with the English, Southern Irish,

mage wit™ Lhe northern Welsh as insui{ficient date was avsilable.

The2 rezuits show lthal within Pembroieshire the genetic distance

bovween the North Pemorckeshire and the Soubth-west Psmbrokeshire popula~
Lions was less than the distances between t2e south-west ana She soubh=-

nast, and the nortn and the soubh-zast, thus reflecting the resulis
the individual blood groun syshtzms. However, bobh the south-west and
south—eosth Penbrokasrire nomilations chowed a close relationship with
the English, than wilh the porwlalica of North Pembrokeshiro.

Tho North Pembrokeshire poenulation showed no close relationship
with any of thz other nopulations being considered, the shertest distance

being betwesn it and Eire. Again, this reflects the finding for the

individusl systems. One unexpecied result was the relatively close

Flemish were lnown -o have setiled m2inly in the Sguth of Pembrokeshire

o resulits shown ir the matriz were reflaoctzd in the non-metric

scaling nlot (Figuras 3¢, This ploi, using two

(]

dimensicns (Kruskalts stress coefficient == C.03439 in 13 iterations),

4o

showed the popuiations of Scuth-west and South-east Pembrckeshire to

cluster with the English. The vopulation to the north was shown tc

=
5.
o

have somn assouiation h that of the south-west, but with no other

nopulation. The Icelandic population showed no asgsociation with the

Fembrokeshire popuiations, a iinding which agrees with the Edwards

(]



batyween 13

MS (and

1leg.

o Although the S$.W. Fembrokeshire populiaticn showed some

[ = . = o1 avie a3 R 3 - 3 by 3
populetions in Angianc and Wal=sz, using Edwards Z and

other methods of spatial analysis). Fow genetic sysitems

were useds; AEC PTC and colour-blindness. Two of Lie popilations
involved were those of Fishguard (¥. Pembrokzshire) and Tenby (S.
Pembrokeshire). Their results show considoraebls heberogeneiiy beiween

Cartwright

Pemorokef,

popuiations, tte Tenby populaiion being lovsely associated
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nd nossibly having some association
England, (it is interesting to note that no southern
were considered in thie paper). The Fishguard

on with the other Welsh populaiions

the resulte of the present study. As Sunderland and

state, 'the ztypical results arppear in North and not South



Overall Conclusions

Having considered the results for the various genetic treits

singly, it is now possible to look at the overall picture which these

-

5§ present. Befeore drawing any overall conciusions, it 1is

q}-
[
o
I._l-
@

necessary Lo consider whether such interpretations are valid, iaking
into account the sampling procedures used,and to point out problems

which arose during the course of the researchs.
Firstly, considering the collection of dermatoglyphic and skin

colour data. Dennis (1977b) has illustrated that school children

21
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e
=
®
[&]
[0]
o]
=1
Yy

random sample of the population. However, he points out

that difficulties may arise if samples cannot be collscted from all

areas within the survey region. In.the Pembrokeshire survey, this
problem did arise, since consent to sample certain schools was not

forthcoming. This was overcome in urban areas with ssversl schools,
but in rpral areas this meant that some parishesz were not sampled, the
main deficiency Eeing in the Eglwyswrw district of North Pembrokeshire.
Subdivision cf the dermal print data produced further difficulties
because of the small 'English' population in North Pembrokeshire. It
proved impossible to obtain anything like s sabisf
the resources available. However, this fact has been taken into
consideration when ‘interpreting the dermatoglyphics rsults, and for
both the skin and serology data analyses subset EN has been omitted,
The serology survey produced o further problem, namely that urban
populations were more strongly represented in the sample, due to the
locations of the B,T.lJ. clinics. Thils could not be overcome since, for
aethical reasons, blood samples could not be taken from school children

and no other sampling procedures were available.



190,
This last point illustrales the fundamental disadvantage of the

whole gtudy, neinely, that datz for 211 the geneiic %raits being

o entirely scoparale, though associzied, pleces of research,
Before comparing the results for the two shudies t is interesting
= 3 (5]

tc consider the cvidence rresenmted by thz demographic studies. Cavalli-

Sforza and Feldman (1973) have discussed the relationship between

nce and have suggested that tcultural
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diffusion' from parent tc child may show a great resemblance to
biolegical evaluation. Certainly in the case of the Pembrokeshire
wopulations this would appear to be true. Analysis of demographic
datz has shown that significant cultural differences still exist tetween
the northern and scuthern populations, nchtably in religion and language,
and that little intermarriage occurs between them. Historical ecvidence
suggests that the inhgbitants of North Pembrokeshire looker upon the
people of *Little England' as outsiders and that marriage across the
Landsker was discouraged. Conversely, the population of South
Pembrokeshire was larger, with several urban centres in the area,
and there was littlie reason for the inhabitants to visit the north

of the county. The results ol the survey of present-day demographic
¢ata suggests litile evidence of a breakdown of this cultural
separation. Therefore the transmission of 'Welsh! or 'English?
cultural traditions would appear to nccompany the transmission of
gZenetic traits, with little 'genetict or tcultural' interchenge
between the twe populations.

For anslysis of the genetic data, the rartitioning parameters

of birth location and ancestry have been used, either singly or dually.



Considering the analyses overall, one fact becomes clear, namely that
it is the partitioning of the data by birth location which produced
subsets between which significant differences were found for some of
the genetic traits investigated. Only in rare incidences were
éifferences found between subsets created using the criterion of
ancestry. Bobh the univariate and multivariate analyses show this
trenda for the dermatoglypnics data, with the criterion of theparents?
common birth place producing the highest percentages of correctly
classified cases and the largest D2 values for both sexes. Similarly,
the serology data showed birth location to be the more important
criterion.

The results from the skin pigmentation analysis show the same
trend, but in this case it is evident that environmental differences
between North and South Pembrokeshire are contributing to variations
in the observed skin colour. In this study it has been impossible to
distinguish successfully between environmental and genetic factors.

The results of the genetic studies support the evidence shown
by the demographic data in suggesting that the genetic pools of
North and South Pembrokeshire do differ, as do the cultural tpoolst,
In addition, the genetic evidence suggests that there might possibly
bc three basically different populations in Nerth, South-east and
Soutnh=-west Pembrokeshire. This is well illustrated in the analysis
of the serology data, and the outcome of the multivariate analysis
of the dermatoglyphic data lends support to this claim, Ideally, the
differences in dermatoglyphic traits between South=-east and South-west
Pembrokeshire should be investigated more closely, but samples sizes

made this impossible.

191,



This point leads on conveniently to the consideration of possible

further research.

samples already collected and i

rither investigation of the traiis

alreacdy studied, to identify any spurious results produced due to

small somple sizes,

o

Obviously one possibility would be to add to the

possibly identifying those areas where some intermarrigge across the

4 icult Lo

L] -
-he Landsker was 4

1 50mMe arelcS.

Tt would be

sohn (1472) has shown that the exact location of

interesting to see whether there is an increase in social contact in

these areas.

neighbouring *Carmarthenshire?! and ?Cardiganshire?, now alsoc parts

Mrthermore, the

collection of genetic data from

of Dyf'ed, would allow further comparative work to be carried out.
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Figures in round brackets refer to number of marriasges for the period.
Figures in square brackeie ref2: to total popniaticn of parish.

TABLE

1.1

1750-1780 | 1780-1810 T 1810-180 |184,0-1870 |187C-1GC0 |19C0-1530
Norih Pembrockeshire
Nevern 1 78.72 (L) - 58.66(25:) - - -
2 95471, - 80.71 - - -
(1,283} 01,5581
- 3 1.00.00 - 08,82 - - -
Amleston 1 34.12 (85)] 3L.12 (85)] 66.02(103) | 56.82 (44} |77.78 {18) -
2 65.88 é5.53 85.4 {72, 88.33 -
! 3 qz.lzfi_.zﬂ. 92.12;"_.21‘.& gzl_'gts"!'l gn..ggf%ﬂ sg.ez 4437 _
Elst herscon 1 31.91 (47)] 35.00 (60)1 L8.8; (£3)[79.16 (L8) | - -
: 2 70.21 51,56 72.09 —_ 195.83 - -
| 3 78.72(235) | %1.66[235) | 88.37 [3001 o5 g3/267)| . -
.. South P=mprokeshire
Burion 1 63.01 (73)] 52.25(108)( 82.29 (96) | 60.00 (30) |42.55 (94) -
2 83.56 77.98 87.50 86.67 | 78.78 -
3 97.260.57) 1 9L.50[L57) 1 94.283 (o) | 96.67(509) 19c.43 (1,027
Regelly 1 57.1, (28} 63.19(144)!| 65.42 (88) | 63.72(215) |61.62 (99) | 34.33(67)
2 €2.14 (354} | 87.50 85,12 85.12 80.81 53.73(443)
3 96.1.3 99.21135:3 | ¢¢.21 G26) | 97.370(535) [94.95039 | 8a.60
Slebzch 1 i SL.5L (55)| 60.53 (78)} - - ~ -
2 90.90[288)] 77.53[=88) - - - -
- 3 98.18 100-00 - - - -
Husbeston 1 5La7L (95)] 5L.23(164)| 54.77(199) | 67.53(231) | 55.78(147) | 68.65(95%
' 2 R7.89 1 57.82 65435 77.05  _]65.99 84.€7
3 vr.selonili 70,12 T4 72,3803 8. e501eedi 7347115173 ) 90.91 =
Casilemartin 1 - | 6€.12 {59) 72.&% (£7) 17-.08 {83) {%2.34 (77) i 533.73 (67)
2 - s 31,15 2C. 87.95 —_ _ -,170.13 71 .6 (267
~ 3 - (373) 1200.001333) 100.1509.-_:*31_,9_:#.3(53 L381J=L;f_n.9if38ﬂ | éjz.é..'_l[m]
Category le = % marriages within parishe ) .
Setegovy 2. = % marrioges within pgerish + marriage with 2 nejghbouring parish.
Caezovy 3. = @ rarriages within cotsgories 1 + 2 + marrfage within I or S.Pzabrokeshire.




& MARRTAGES ACHOSS THE TANDSKER

(Figures in brackets represent total number of marriages)

T:_:TT 1-2

PR

1750-1780 | 178C-1810 }1810—1840 18,0-1870 | 1870-19C0 | 1900-1930
' Northn Pambrokeshire
Nevern 0 (94) ~ 0 (254) - ~ -
Ambleston - 3.53 (85) {0.97 (103) | 9.09 (44) | 5.55 (18) -
Elctherston £.38 (47) 5.00 (6%) i6.98 (43) |0 (18) - -
South Peirbrckeshire
Slebech 0 (55) - 0 (76) - - - -
‘Burton o (73) 3.67 (109)| 0 (96) 0 (30) 0 (%) -
Begelly 0 (28) 0 (k)| 0.53 (188)] O (215) 0 (99) 0 (67)
Hubberston 0. (95) 0.61 (164)| 1.51 (399)]2.60 (231) | O (147) 0 (99)
Castlemartin - o (69)] © (87)] 0 (83| 0 (77) 1.49(67)




TABLE11.3 PERCENTAGE WELSH AND ENGLISH (OR NON-WELSH) SURNAMES (Non-Welsh include Scots and Irish)
1750-1780 1.780-1810 1810-1840 [ 1840-1870 | 1870~1300 190C=1930
Welsh {Eneglisn{Welsh |Fnglishl Welsh|English Welshlfinglish| Welsh [English| Welsh |English
No Pembrokeshire
Nevern 86,171 13.83 |92.90| 7.10 |92.50 7,10} - - - - - -
_9[1,0 68 5.-i2 89076 100 214, 89-76 . lOu?lL ey - w"‘ g - -
Ambleston - - G2.94 | 7.06 |89.32] 10.68]8L.09] 15.90 | 77.78] 22,22 - -
- = 89411 10.5% 187,381 12,62190.91! 9,00 |72.22] 27,78 | -~ -
BEletherston 92.86| 7.14 |95.00f 5.00 183.72| 16.28{83.33] 16.67 - - - -
92,981 17.02 198.33[ 1.67 188371 11.63193.751 6.25 = = = -
Landsker
Camrose 78.13 | 21.88 | 76.87| 23.13 | 83.17] 16.83] - - - - - -
76.0L 1 23,96 183581 16442 173,761 26.2L1 - - = - b=
lawhadsn - - - - 86.131 13.87|87.72| 12.28 |€3.78] 16,22 - -
- = = - 90.51 9+49188.601 11,40 [76.38) 21,62 - -
Wiston 68.491 31.51 [93.9L[ 6.09 |82.95] 17.04{63,70] 16430 [76.00| 24,00 | 66.00| 3L.00
£3.561 16alh 179,131 20,87 18Lo661 153417174 2826 180.00] 20,00 | 76,001 24.00
S._Pembrokeshire
Slebech The55] 25445 | 82.89| 17.11 - - - - - - - -
Tho55 1 25445 [8h.211 3579 e - - = o el = =
Burton £5.95] 34.25 [ 57,80 42,20 [76.04] 23.96]86.66f 13.34 |48.10] 31.90 - -
652751 34025 16697 | 33.03 172.92| 27.05]156.661 43.34 168,151 30,85 - =
Begelly 640291 35.71 | 75.00] 25.00 |73.941 26.06{70.23] 29.77 | 61.62] 38.38 | 64.181 35.32
640291 35,71 | 77004 23.00 172,34 27,66159.53) L0eA7 173,74 1 26026 j65.67] 34233
Hubberston LI e21] 55.79 | 42.68] 57032 [45.23] 5L.77[47.19] 52.81 |27.89| 72.11 | 31.31| 68.69
L9171 50053 1565101 43490 | 64.82] 35.18{64.50] 35.50 15%7e1h | 42.85 |46.46] 53.54
Castlemartin - - 62,321 37.68 |71.26] 28.7.,[66.26| 33.74 |57.14| 42,86 [ 62,69 37.31
- - 57971 4293 172:41)  27.50171,08] 28,92 170,13 | 26,87 165,671 34233

‘T



CONTRIBUTION OF EACH PARISH TO OVERALL SAMPLES FOR NORTH, SOUTH AND IANDSKER TABLE 1./

Rt " —"

(Expressed as percentages)

Dermatoglyphic Data Serology Data
Parish . - Father's{Fatherts| Mother'g9Mothess| Census| DonorfFather|Mother
Child|Father|Mother o iy o | Mother | Father Mother | 1971

North Pembrokeshire
St. Dogmaels Rural 5.7 | Le3 3.5 3l 2.6 3.4 3.5 7L | 3.2 | 2.9 2.5
Moylegrove 0.5 1.0 0.2 0.9 1.2 0.7 0.8 173 Ouli | Qa7 0.7
Monington - - - 0.3 - - - 26 - 0.1 0.1
Bayvil - 0.1 | 0,2 0.2 0.3 0.1 0.3 Ool 49 - - -
Llantoed 0.1 - - - 0.1 - 0.1 86 | 0.2 | 0.3 -
Bridell - Oe1 0.1 - 0el - - 179 | 0.1 | C.1 -
Cilgerran Ouly | Qo5 0.1 0.6 Qol; 0.8 0.9 722 | 0.4 | 0.4 0.5
Manordeifi 1.6 | 1.0 1.5 0.7 0.9 2.1 0.3 385 0.9 | 1lal 1.0
Eglwyswrw 0.5 0.7 0.7 1.3 1.2 0.2 0.4 291 | 0.5 | 0.5 0.7
Llanfair~Nant~Gwyn O.l - 0.1 0.3 - 0.1 0.1 248 - - -
Castellan 0s1 | Q2 0.2 0.1 0.1 0.1 0s4 129 | 0.1 - QCel
I.J.anfihangel Penbedw 003 0.1 003 013 003 0.1 003 202 - - 0.1
Capel Colman - 0.2 0.3 0ol Qely 0.1 0.3 171 - - -
Nevern 1.2 | 1.6 1.3 1.1 0.7 1.6 0.8 508 1 0.7 | 1.1 1.0
Meline 0.2 | 0.8 0.4 0.l Qaly 0.4 0.3 181 { C.l - 0.1
Eglwy'swen 0.2 003 0-6 1.0 O.’S Qely 005 151 O.l - Oo1
Penrydd - - - - - - - 80 - - -
Clydey 0.3 0.9 0.8 0.9 0.5 0.7 1.0 599 - - -
West Cilrhedyn 0.3 0.3 0.2. | 0.3 0.1 0.5 0.6 82 - - -
y[ynaCthg‘d.C u 036 0.2 007 ] ol.]. 039 0.8 0.8 232 003 0.7 Oalq.
I.J.a.n.fyrn.aCh 1.0 2,1 105 107 1.9 laC’) 107 758 bd b -
Newport 2.2 | 2.1 2el, 2.8 1.7 2.0 l1e2 (1,062 ) 0.7 | 0.5 0.8
Ila.yChﬂ.Wjddog - 0.2 0.2 0.1 OnS 005 Ouh 76 062 003 0.1
Pontfa.en - 052 el 053 O.l - - ].7 - Oal Ool
MOrVil . - - 002 O.l Ool Ool Ool 62 Ool - Ocl
Maenclochoﬂ Ce5 | 0.6 0.7 L.6 J.1 Qo5 1.0 352 | 0.7 | 0.7 0.5

*cTe




e e 4y -,

et Dermatoglynhic Data . Serology Data |
rarish chil ther | Mok her Father?s |Father fsiMotherts|Mother ' s |Census D Father | Moth
thildjFather | Mother Fabher | Mother | Father: Mgther | 1971 onor | tather Fother
Llandeilo=~Llwydorth - - - - - ~ 0.1 70 - - -
Llangolman 0.l 0.3 0.6 0.4 0.9 0.8 0.9 183 | 0.2 0.3 0.4
Dinas 0.9 1.5 0.9 13 J.a5 0.5 Lok 520 | 0.2 0ot | D6l
Ilanilawer - - - - - - - 32 0.1 - -
Llanychaer 0.1 0,1 0.2 0.1 0.3 0.5 C.l 102 - - -
Puncheston 0.2 L2 0«3 Q.6 0.5 0.3 0.3 178 - 0.3 Qa1
Henry's Moat 0.3 Ca2 0.1 0.3 Qel - - 135 | 0.3 0.1 0.3
Yorlan - - - - - - - 20 - - -
Llanycefn 0.7 0.9 0.y 1.4 2a 0.9 Oolh 167 - 0.3 Caly
Llandissilio 1.0 1o3 0.7 0.9 0.7 1.1 0.5 WA 1 Oul 0.4 | Q.
Bletterstone - 0¢3 o2 0.7 0.5 - 0.1, a1 - 0.3 | Qel
New Moat 0.1 0.1 - 0.1 0e5 0.1 - 132 } 0.3 0.3 0.3 |
Llys=y=fran - - - - - - - 66 | 0.1 0.3 0.3 !
Ambleston Jeb 0.7 0.7 1.0 0.5 0.3 Caly 299 i 0.3 0,3 0.3 !
Castleby’the - 0.1 - 0a3 - Q.1 - 85 - 0.1 -
Iittle Newcaslhle - 0.3 De2 Q.l 0.3 0.1 0.3 124 065 Ouly | 0.8
Llanfair~nant-—-y=Geof - 0.l - 0,1 - 0.1 - 518 - - -
Lianstinan 0.1 0.2 002 Col 0.3 - - 216 | 0.1 - -
Fishguard South Ooly 0,72 0.3 0.6 1.5 1.7 0.l %365 | 0,1 0.1 ~
Fishguard and Goodwick | 4.5 567 5ol boal, Lo8 5.0, L9 4,937 5.2 Leb 3.8
Llanvmda Osb 003 1.0 0.3 07 Ooly 0.3 276 - - -
Ste Nicholas Oo 5 o C.1 003 Dol|. 0. 1|. 008 322 032 003 0-3
Manorowen 0.8 0.8 O-l; Oa6 Oa’.i. 0.1 0.8 95 0s2 Oo.'.[, 0.1
Jordanston 0a2 0.1 0,6 0.l 0.1 0.3 Dol 123 | 0.2 - 0ol
Granston 0.2 063 0.1 0.1 - - - a1 - - -
I"Iath.r'y 006 1.0 1.5 1.1 102 1-3 2¢6 ,-'rLl-b- 007 OoB 1.0
Letterston 1.1 055 0.8 009 005 1.2 .1.03 849 lol{, 201.,'. 1n5
St D-ogw'ells 0,2 0.2 0.2 003 Q.1 0¢3 Cal 278 619 0,1 Oul.‘,

A



TABLF;, Lo4( CONTD.

Serology Data

Dermatoglyphic Data
; T ol Tothe Y3 o . 1 —

Parish Child |{Father |Mother F;zz;z;s bﬁzzgz;s L;z:;z;° Mﬁgg:z;s Cigzié Donor iFather {Mothen
Spittal 0.4 0.3 0.9 Daly 0.7 1.1 1.0 267 | 0.8 | Qa5 0.8
Walton Fast - - 0.2 - - 0.1 - 125 Ooly | Cahy O.1
Clarbeston - - - 0.1 Qa3 - 0.1 77 - - 0.1
Treftfgarye Q.3 0.1 0.2 0.1 ~ 0.1 063 103 - 0.3 0.1
Hagcastle 0.5 0.3 1.0 Ooly 0.9 0.9 1.7 289 | 04 | 0.5 1.3
S5te Lawrence 0.2 - - - - 0.1 - 103 0el | Ool 0.1
St. Edrins - 0.1 - - - - - 38 e - ~
Llanreithan 0.2 - - - - -~ . 31 - - -
Idanrian 2.1 3.7 2.2 3.5 2.8 3.2 a1 800 | 0.7 | 1.2 Ca5
Llanhowell - 0.1 0.1 - 0.3 0.3 - LS | Q. - 0.5
St. Davids 3.7 3/, 3.5 3.8 3.8 3aiy 2.6 1664 | 3.2 | 3.2 2.8
Whitchurch & St.flvis iRYA 1.3 1.4 0.6 1.7 1.4 1.3 831 1 1.0 | 0.9 0.5
Llandel oy 0.5 0,1 0. 0.3 Ooly 0.9 0.4 171 - 0.4 0.1
Brawdy 0.4 0.7 Cely Osly 0.7 0.5 0.5 417 | 0.3 - 0.3
Llanfallteg West 08 0,9 0.9 0.7 0.3 0.1 0.5 33 | 0.8 | 0.9 0.9
ILlangan West - ~ - - - 0.1 - 12 - - -

L2.,0 27.2
Landsker Parishes
Roch 1.3 1.3 0.7 1.1 Ce5 0.7 0.4, 504 - 0.1 -
Camrose 1.6 2.0 1.8 1.l 1.5 1.3 1.0 60 | 0,3 0.8 0.3
Rudbaxton 0e2 0.5 003 Oalp Dol 093 0.1 50?- Onh 193 035
Wiston 0.6 1.2 1.3 1.6 1.1 1.1 1.6 554 | Qo | 143 Qa5
Llawhaden 0.8 1.2 1.0 0.7 05 0.9 0.5 371 | 1.0 | 1.5 0.8
Crandre - - - - - - - 92 - - -
Llandewi Velfrey 0.5 1.5 0.6 1.7 1.6 0.7 1.0 34,9 | 0.2 | Q.1 0.4
Lampeter Veltfrey Re? 3,0 3.3 2.1 Ze0 2e2 1.7 706 0.5 Ooly Oe/y
Te2 2.8

‘e



TARLE 1.4(CONTD.)

Devmatoglyphic Data Serology Data
Parish Childj FatheriMother F;;E;Z;s Fﬁzzgé;b M;::;;;s Mﬁgssé;s C;;;;s Denor {Father| Mothen
South Pembrckeshire

North Prendergast 0.8 0.5 0.4 0.1 0.3 0.4 0.l L35 | 0.1 | O.1 0.1
Uzmaston - 0.3 0.7 0.1 0.1 0.3 0.3 422 1 0.1 - 0.1
Slebech 0.1 0.1 0el 0.7 0.3 0.1 0,3 139 - - D.1
Robeston Walthen - Ol 0.1 - - 0.3 Ce3 174 0.3 0,3 0.3
Narberth (N + S) Za 1.7 2.1 2.1 1.7 1s7 2.3 1683 | 3.3 2.6 2.3
Crinow - - - 0.1 - - - 119 - - -
Mountcon - - - - - - - 12 - - -
Newton North 0.1 - - - - - - 52 - - -
Minwear - 0.1 - 0.1 0.3 Cal - 40O - - -
Martletwy 0.3 1.0 1.2 YA 1.2 1.8 0.G 219 | 0.7 | l.2 0.9
Boulston - - - - 0.1 - - 72 - - -
Haroldston St.Issells Cnly - C.1l 0.1 0.1 - - 1.8/, - - -
Haverfordwest 7.5 LeT7 3.0 5.0 Lo 5.0 3.5 9104 112.9 | 8.1 |{11.1
Hamlet of Ste Martins 263 0.9 0.7 Ouly G.3 0.1 0,6 452 - - -
Hamlet of St. Thomas 2.4 0.9 0.7 0s6 0.5 0.5 0.1 287 - - -
La.nlbston 0.1 Ool 032 0.1 - C'cL]. Och 155 003 0.1 003
Nolton 0.3 0.5 0.2 1.0 0.9 Qsh 0.3 131 - 0.3 0.1
Haroldston West C.1 0.1 - - - - - 123 | 0.2 | 0.3 0.3
Walton West C.1 0.5 0.7 0.9 0.8 0.8 0.6 565 0.3 0.4 0.3
Wa.lwy’n' s Castle - 0.1 Oe3 0.6 On}.], 0.8 0.9 _L(DS 0.2 005 0'3
Steynton 0.4 0.6 0.7 0.3 0.4 0.3 0.l 416 | 0.4 | 0.1 Qa4
Johnston Qely 0.6 0.6 0.1 0.8 0.3 0.5 1538 | 0.4 0.7 Q.7
Fre_ystl‘op C.l Oo3 003 007 003 O.3 0-5 362 - Oo3 005
I_.langwm 003 Ol9 002 0:9 098 0-7 - 1091 002 003 O-l
Coedcanlas - - - - - - - L8 - 0.1 -
Lawrenny - 0.1 - - 0.8 0.5 0.5 106 | 0.3 | 0.3 Quly
Yerbeston - - - - - - i - L3 - - -

°GiZ
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TABLE 1o/ (CONTD. ),

Dermatogiyphic Data Serology Dalba
nia . o b AT = mm P e 3 . Marhertel Cang

Parish Child|[Father| Mother k;;i;;;“ FQEE;;;S M%:Efgls “;ZE;Z;S Ligais Donor| Father| Mother
Rhoscrewther - 0.2 0.l 0.1 ~ Qoly 0.1 149 - 0.3 -
Hundleton - 0.2 0.7 0.7 0.1 0,7 Coly 501 | 0.2 - 0.1
Pembroke 11i.0 8.9 | 10.6 6.0 Ta7 9.7 9.6 14197 [15.2 | 12.6 { 13.0
Nash - -~ - - - - - 5L - - -
Lamphey 1.2 0.6 0.7 Ooly 0.9 0.9 0.9 750 | 0.2 0.3 0.5
Hodgeston - - 0.1 - Dsl 0.3 - 36 - - -
St. Florence 0.1 0.1 Ools - 0.3 0.8 0.3 510§ 0.3 0.5 0.3
Redbterth 0.1 - 0.1 - - C.l Qa4 65| 0.1 - D.1
Manorbier 0.9 0.8 0.6 0.7 0.8 0.5 0.3 1168 | 0.2 0.9 0.5
Gunfreston - 0.1 - - - - - 70 - - 0.1
Penally 0.3 0.1 0.2 0.1 0.3 0.7 0.3 1080 | Q.4 0.7 0.5
Ste Mary-out-Liberty Q.7 0.6 Ol 0.3 0.3 C.l 0.3 396 | 0.l - -
Tenby 1.9 1.3 2,5 1.6 2.0 2.1 2.1 4994 1 8.1 9.1 5.9
Stackpole Elidor 0.3 0.9 0.3 0.7 0.3 0.1 0.5 186 | 0.1 0.l ol
St. Pebrox 0.2 0.1 - - - - - 65 - - -
Bosherston 0.2 - 0.1 - 0.3 - 0.3 73 - - -
Ste Twynnells 0.1 - - - - 0.1 - a7 - - -
Castlemartin 0.3 0.6 0.2 0,1 Ooly 0.1 0.3 1551 Qok - 0.3

50.8 70.0

Total population of Fembrokeshire

From 1971 Census - 98,968

% Resident in N. Pembrokeshire : 23.727
% Resident in Iandsker Parishes = 3,581
% Resident in S. Pembrokeshire = 72,700

"LTZ



TABLE 15
TANGUAGE ABIIITY
_ T, w1 . | Fatherts jFatherts | Motherts | Motherts| Welsh spoken
Child Mother | Father Father Mother Father Mother in hcme
Child*s Birth Place in
North Pembrockeshire
English % 18,5 | 21.4 20,0 23,0 21.7 21.2 20.7 INo 397
English/Welsh % 8l.5] 78.6 80,0 770 78,3 78.8 793 Yes .5603
N = LO6  L,06 L6 L,05 1,06 1,06 1,C6 .06
Child's Birth Place in
Scuth Pembrokeshire
English % 86.7] 86.9 88,1 81.5 0.3 83.3 81.9 No 95.4
English/Welsh % 13.3] 13.1 11.9 18.4 19.7 16.7 18.1 |Yes 4.6
N = 5,9 |5L9 51,8 5L9 54,8 51,6 547 549

*8T¢



Dermatoglyphics Survey

SURNAME ORIGINS

Frequencies
Welsh Norman Flemish Viking English Scottish Irisn
North Pembrokeshire . 809 « 007 «005 » 007 153 . 002 0315
South Pembrokeshire o SL7 .019 .015 . 006 . 357 <000 02

N.B. These frequencies were calculated using the surnames of the individuals who participated
Very similar frequencies were found using the parents?! and grandparents?

in the surveys.

surnames, therefore these have rnot been included.

*o1e



Bayha
Revan
Beddoe
Bellis
*Beynon
Bithel
Blythin

Bowen

Caddell

Cadwallader

Craddock
David
Davies
#Deakin
Dilwyn
*ERdmunds
Edwards
Tlias

BEllis

FZI

%

vans
Eynon
Foulk
Francis
George
Gethin
Glyn
Gough

220,

APPENDIX
List of Welsh §
{*Characteristic of South Wales)
Griffiths Morgan
Gronow Morris
Gwatkin Onicns
Gwilt Owen
Gwilym Prosser
Gwyn Probyn
*Harries Parr
*Hopkin *Phillips
*Howell *Perkins
Hughes Preece
Humphries Price
Tdris Prichard
[thell Probart
*James Protheroe
Jenkins Prytherch
*John Pugh
Jones *Rees
Joseph Richards
Kenwyn Reberts
Kyffin Rogers
Tewis Rowlands
Leyshon Sterhens
*Llewellyn Thomas
Lloyd Treharne
Llywarch Trevethan
Loughor Tudor
Machen Vaughan
*Maddocks *Walters
Mainwaring “Watkins
Mathias Williams
Meridith Wynn
Meyrick Yerath



i

Northeast

Thomas

C. Phelps

221.

ARLE 1.8

County Secondary School, Queensway, Haverfordwest
Pembroke School, Eush, Pembiroke

Couniy Secondary Schooly St. Davids

County Secondary School, Heol Dyfed, Fisnguard
Greenhill County Secondary, Heywood Lane, Tenby
Presew County Secondary School, Crynmych

Central Secondary School, Prioryville, Milford
daven

Haverfordwest Grammar School for Boys, Scarrowscant

County Secondary School, Narberth

Schools visited during 1977:

B.

G

We

Iﬂ

Jones

Bancroft

Ga Thomas

p

18

Perkins

Morgan

in

4V

Cx:

Iis

Beynon

Jones

A.

Re

Go

Ifans

a

e

Francis

Wolfscastle County Primary, Wolfscastle

The Grammar School, Whitland

Newcastle Emlyn V.CsP. School, Newzastle Emlyn
Roch Counvy Primary School, Roch

Tetterston V.Ce School, 3t. Davids Rd.,
Ietterston

Goodwick County Primary, Mill Street, Goodwick

ee Fishguard
2

s
ct

Fishguard J.M. School, West St
Solva County Primary, Solva
Puncheston County Primary, Puncheston

Newport County Primary, ILwr. 5t. Mary St.,
Newport

Narberth County Primary, Narberth
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Mr. Je J. Roberts Brynconin County Primary, Ilandysilio,
Clyderwen
Mr, P Jo Williams Tavernspite County Primary School, Tavernspite
Miss P. Thomas Grove Junicr Scheol, Orange Way, Pembroke
Mr. X« A. Davies Lamphey County Primary School, Lamphey, Pembroke
Mre, Ja Je. Owens Barn Street County Primary School, Jury Lane,
Haverfordwest
Mr. Fo L. Childe Stackpole V.G, School, Stackpole

Mr. Thomas Cardigan Secondary School, Cardigan
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ABBREVIATIONS USED IN DERMATQGLYPHICS
TABLES

Inglish in South Pembrokeshire
English in North Pembrokeshire
Welsh in South Pembrokeshire

Welsh in North Pembrckeshire

English in North/English in South
Welsh in North/Welsh in South
Fnglish in South/Welsh in South
English in North/Welsh in North
Welsh in North/English in South
Welsh in South/English in North



TABLE 2.1

e T e A Ea P A ]

Digit Rankings

Males Females
Raw Data R1y R4y R5 ¥ R2 7R3 RL >R, >R5% B2 B3
L1 Ly ?L5y L3> L2 L, P11 > L5 213 12

Single Parameters

BP North Pembs.

South Penbs.

FBP North Fembs.

South Pembs,

W  English

Welsh

Paramet ars
English in South

English in North
Welsh in South

Welsh in North

R1> R4 > R5> D2 > R3
Ly 17157 13> 12
R1y R4 » RS 7 R2 7R3
LWy L, 715713712

RL7R4? R5 2R27 R3
Ll>»IL 715 213712
Rl R, #R5> k2 ¥*R3
L,7>L1~>15>13> 12

RLY RL> RS> K3 > R2
I1yLL7 5% 13> L2
R17 R.” R5” R2> R3
A>T, >»15>7 13> 12

RL1>RLY R5% R3 ~R2
Iy L1 L5y L3 Y 12

RL1>RL7R5>» R37R2
T2 24> L5 >»I2> 13
RL>RL> R5> RRY R3
I3 -4, 15>13>» 12
R1> R4, #R57 R27 R3
It »11>157 L3712

RL? RL Y R2%» R5Y R3
Ly»Liy L5y L3> 12
R1*% RLYR5 TRZ™> R3
L, YLl L5~ 13> 12

RL™ RL™~R2 - R5™ R3
L1- 1, 15> 13- 12
R1>RL> R5¥ R2> R3
IL>I1SL57 13> 12
R1> I, »R5 >R2+ R3
I4y 1> 15> 13012
RL» RL*R2% R5.- R3
I.l[.\.’ I_v.-a.,\' Ls ‘/ I|3 -" L?-

R1> R, ¥R5 7R2 ™R3
L >LsyI3-12

R,', Rl R2 ¥ RS »R2
7 113 y15 vI2

R1> Ry »R57 R2 > R3
14,711 715 »12 013

Rl R4 »-R27- RS --R3

I1:-14 15 °-13 12

(4



ABLE 2:2
FINGER_RIDGE COUNTS
o - 3 1
Males Mean SeDe gl g? Females Mean SoDa ~g1 g?
RT1 18465 5.3L =0.499 0.720 16.87 5.07 =0.453 0.042
RT2 12 0};.9 6 9 l.;l "Oa 13,4. 'O.: ’.792 12 ° 1:5 5 L] 87 "Os :L76 "O 2 l|,25
RT3 11.98 5-32 ‘Oo 015 "00319 llaf}' 5 -03 "‘OGJ._Lv '.‘L "Oc!.]_85
RTZ.;, 15350 5066 -00361 "00135 ]l',.o'?s 5:383 "03276 "00207
RT5 13.48 491  [=04239 ~0,610 12,51 5.02 -0.092 ~0.638
LTl 16.31 5s2L, |=0e259 0,050 15,10 L .86 -0.212 -~0,284
IT2 11.81 6.21 |=0.069 -0.935 1lelh 5.93 ~0.072 ~0.863
LT3 12.70 5654 |=00182 ~Qe 4,8 12.14 Sa34 =0 217 Qo413
LTL 16.07 5.66 [=0.153 -0.016 15434 5,86 -0,1959 ~0.092
LTS 13.82 L«80 |=0a334 -0,191 12.14 La98 -042690 061,65
FR1 .37 11659 | QakZ7 ~0.377 20.48 10.51 o159 -0.251
FR2 14.78 11.59 | Oe472 ~0,827 14,18 11.19 0./, 88 ~0777
FR3 13.55 9.79 | 1.029 1.045 1204 8459 1.151 1.803
'R, 21.05 11.90 | 0.302 ~0a"751 19.00 11,19 0,486 -0.243
FR5 15024, 7.75 | 0698 0,340 13,16 6292 0a527 Osl453
FL1 19.72 10,82 | 0.588 -0,075 17,52 9087 0.573 0.168
FL2 14617 11,25 | Qe572 =0.706 13,26 10,87 0.681 ~0387
FL3 14.12 10.14 | 1.078 1.186 12.43 9.46 0.941 0.901
FL, 19.86 11.20 | 0.64L6 ~0,011 18.47 11..35 0.511 -0.252
FL5 1472 6.82 | 0,860 1.920 13.61 711 0s522 1.016
RFRC 73295 20432 {-0.097 -0.307 7086 19.42 -0,139 -0.221
LFRC 72.25 20.7, 1-0.111 ~0,322 69.75 19.83 -0,24,6 -0,280
TFRC 148.35 37.99 [=0s060 -0.324 143.0L 35.53 -0, 174 -0.076
RFAC 89.10 £2.90 | Q.471 -0,261 78.90 39.97 0,523 0.039
LFAC 82.!4.3 I;O.AO Oc 51.].3 Oo 036 75-02 1 ’39- 62 OahSl; "'00086
TFAC 171.97 8le35 | 0.494 -0,113 153.64 E 78.09 0.465 -0.073
N = 712 N =723 -
NeBe 8% = gkew g2 = Kurtosis



FINGER RIDGE CCUNTS

TABLE 2.

I~test Probabilitiss
Males BP PBP DW ] Females BP B2 D —
RTL 506 . 865 0176 .010 « 110 201 ]
RT2 61,0 .673 2293 »562 807 4,0l
RT3 »213 586 2140 0956 A3 . 062
RT., 2259 757 »910 .720 .129 »916
RTS «270 0548 BLT -091 2032 .858
LTl 0151 »201. »620 .23 « 759 786
LT2 o771 «519 « 801, 765 .28 4,07
LT3 725 2916 .678 2917 .879 2099
LTy, .02, 541 o57 .135 .020 . 888
LTS 2380 71l 2724, 622 1,56 0753
FRL 309 687 01,02 .028 .016 .190
FR2 24,08 2557 «552 972 +536 . 997
FR3 .219 o727 «360 2391 o048 .156
FR, .18/, «759 838 0257 Mo} 0 235
FR5 e 231, o546 +562 2126 . 08L 0399
FI1 =157 s 345 G411 o617 0562 853
FL2 0 282 o521 .361 01,98 2635 «381
F13 . 861 2937 o114, .873 2711 0322
FL . 055 737 2737 346 086 .918
FL5 «900 .870 41 .635 »365 .930
RTRC »519 .880 761, 1,95 4,31 o751
LFRC 0265 L6817 563 .338 «192 .168
RFRC .682 0385 .636 304 171 «373
RFAC 2176 2913 .912 VA 034 JT5L
LFAC 191 «538 777 /A 2255 .587
TFAC . 181 0723 =770 ,251 . 081 2656
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FINGER RIDGE CQUNTS

MANN-WHITNZY FROBABILITIES

Males BP PBP D Females BP PBP oW
RT1 0.809 0.333 0,134 RT1 0,027 0.107 00322
RT2 0.619 0.705 0.377 RT2 0.508 0,869 0.399
RT3 0.129 0.525 0,131 RT3 0.941 0.496 0. 06/,
RTL 0.356 0.855 0.943 RTL, 0,613 0.132 0.504
RT5 0.271 0.675 0.832 RT5 0.083 0.039 0,751
LTl 0.163 0,289 0.753 LTl 04349 04652 0.770
LT2 0.177 0.681 0,809 112 05684 0.340 0417

113 0.623 0.896 C. 642 LT3 0. 964 0.938 0.081
LT, 0.019 0.489 0-395 LT, 0.146 0.020 0.457
LT5 0.173 0uli1d, 0.827 LT5 0.5626 0,581 0.889
FR1 0.477 0.848 0.413 FR1 0. 051, 0.058 0.188
FR2 0435 0.584 0.522 FR2 0.859 0,678 0.890
FR3 0.141 0,881 0.213 FR3 0.736 0.188 0.093
FRJ; 0.187 0.838 0.789 FRY 0.303 0.043 0.399
FR5 0,218 04459 0,643 FR5 0.136 0.061 0.267
FL1 0.175 0.359 0.561 FL1 0.626 0.789 0.490
FL2 0.364 0.4,98 0.495 FL2 0.435 0.516 0.528
FL3 0.991 0.558 0,917 FL3 0.931 0. 687 0L;0L
FL, 0,037 0.660 0,627 FL., 0.373 0.058 0.811
FL5 0,380 0.848 04715 FL5 0.611 0. 273 0.807
RFRC 0.536 0,500 0.851 RFRC 0,615 0,633 0.211.
LFRC 0.259 0.875 0.739 LFRC 0.268 0.166 0.379
TFRC 04571 04347 0574 TTRC 0,279 00166 0.724
RFAC 0.151 0.899 0.985 RFAC 0.224, 0.049 06547
IFAC 0.167 0.556 0.991 LFAC 0.563 04236 0.647
RFAC 0.167 0.782 0.876 RFAC 0.325 0,089 0.29i,

2 = =egoeces
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TABLEZ+5

MALES FINGER RIDGE CCOUNTS
(1) t~TEST PROBABILITIES &
(2) Mann~Whitney U
E G T
1 2 1 2 1 2 1 2 1 2 1 2
RT1 2273 oLl 2920 | 659 e29L | 2218 | .588 | .852 .338 0391 <623 2934
RT2 »995 <967 711 | L6581 .608 | 682 2591 | 608 | .396 L34 o737 187
RT3 627 o772 072 1 4053 041 | 077 o498 2502 #Th3 -983 .080 | 052
RTL .606 o749 277 | 3081 J746 s653 2936 2976 LT6 «623 o L8, +536
RT5 161 | .233 641 | o521 »612 .697 397 2563 o343 .388 « 266 =313
LT1 2125 «278 | 520 | 393 2510 776 28 | L4 2206 2 <Ly .238 . 287
1T2 « 12/, «130 | 2644 | «5h6 345 248 | 242 191 | 619 «570 0363 .303
LT3 '728 -771{, 01.131 0366 0311.6 L] 335 0818 .828 ;869 a?é/l]. 0807 0739
LT, »316 2366 206G | 057 910 | 755 866 2592 . 069 . 038 »353 0533
L15 2503 « 4,95 L40 | 262 625 «783 <667 979 782 o342 « 384 o437
FR1 .16 o117 JTL6 | 9L L6l 438 ) W498 | 297 314 LT3 «355 282
FR2 .692 o572 | 470 | <563 «G66 | 2926 2960 1 .830 | o479 2520 2700 | 527
FR3 341 | .283 »185 .089 247 | 083 1,06 0268 | 909 2962 »108 . 027
FR, 2164 | 4250 | .285 2L 2621 | +593 «281 .369 2582 611 .088 | 127
FRS « 025 0053 o Th2 615 779 - 7C3 -051 -155 «557 o454 .032 «073
FL1 .075 2052 oL02 | 521 »980 | .996 0256 146 -1.38 o493 .08 0 042
FL2 128 | .102 o7 | 893 291 | «313 =514, =394 2204 0230 <398 «323
FL3 . 886 0997 862 . 762 JOL8 | 480 | 4990 | .809 | .815 «735 6926 L5
FL4 »128 -172 2209 2154 v 720 675 +599 789 2135 »080 177 | <235
FL5 2163 0279 o817 | 4559 o Th3 .680 .C74 o551 | 4551 | 833 YA .180
RFRC .813 /i bl | 2496 701 | .833 <991 . 935 o124 .698 .635‘ 625
LFRC 0307 a263 0609 n689 11;91 94’4.18 QSll 5770 o235 5206 0581 L) 52[4—
TFRC 821 | .690) 729 | 716 2946 .G10 | .96L 784 .78l o625 + 756 726
RFAC »125 »117 2370 aggé 0332 .28% .%%g .i%ﬁ. .%ﬁ% .%7% .%%% .E%%
LFAC <10 .18 24,80 | 38 ’ - 99 s » . o 34 ° .
TFAC .10% .132 cLLZBO .361 2912 «935 .330| 337 »38L A o142 . 1.04

*eee



TABLE 2.6

FEMALES FINGER RIDGE COUNTS DUAL PARTITION
(1) t=Test and (2) Mann-Whitney U Probabilities

E F G H T J
1 2 1 2 1 2 1 2 1 2 1 2

RTL <077 +134 | .025 061 | »322 525 | 315 | W443 | 229 | .249 .018 | .052
RT2 . 067 .069 | oLLb 50 1 -083 L073 | o259 | 229 | o274 | o242 L5869 | 514
RT3 2142 139 | 649 699 | ,810 o728 | JOUL } 4038 | o490 | e4i2 .096 | .C79
BT <179 .105 | .2,8 L1114 | .351 ,155 | .158 | .100| .837 | 899 2550 | .636
RT5 RN 673 | JOLL LOLO | .521 .589 | 219 | 183 | .169 |.121 «906 | 999
LT1 «557 L6 | 216 ,300 | 649 2902 | 259 | J275 | o490 | «251 .768 | 2692
LT2 .028 OLL | -108 103 | .256 .258 | ,010 | 0Ly | 706 | 639 .158 | .177
LT3 OL7 079 | +550 252 | -867 L7271 JO11 | L0L1 | o456 § 4353 LO41 | .038
T4 195 .127 | 006 006 1 .057 LOL6 L L0771 L JOLS | 2498 | L495 .995 | .917
LT5 «552 616 | 409 037 | 2682 8L | o415 | e4B5 | (061 | o768 .788 | .938
FR1 .988 .655 | .005 .025 | 077 2189 | J5L6 | 2894 | #353 | o440 2230 | .151
FR2 .020 <037 i o174 .355 | .178 2389 | 022 | 4033 .927] 965 2233 | 179
FR3 -104 052 | .122 .333 | .933 «799 | 005 | 005 +139| .218 .129 | .037
FRL 2238 .209 | ,090 .089 | .826 707 | 031 | 034 | <163 .239 286 | 294
FR5 .378 o540 | JOLL L0771 .488 L7101 085 | 2125 .162| .125 775 | 730
FL1 2165 273 | S8 279 1 249 2589 1 116 | 133 .835| 2592 .568 | 443
F .013 .023 | 030 20321 ,200 ,208 1 ,002 | 004 | oLkl | oh43 ,106 | 137
F1L3 .061 .083 | .233 2313 | .519 251,019 | .030] o641 .700 142 | L118
FL4 «131 ,088 | .035 0321 ,131 LO77 | 063 | 0631 .625] .706 577 | 598
FL5 2 200, .286 | 243 2581 .328 JL9 L o219 | .183| .813) .6L6 653 | .581
RFRC «334 .2,8 | .089 1331 .101 W135 ] .331 | <290 L9747 <997 865 | 942
LFRC ,036 2080 | <043 LOLO | -423 5791 005 | L0061 2u5] .176 117 | .150
TFRC <034 056 | .033 LOLC | 5300 03721 .006 | .0081 .28, .225 184 .225
RFAC 41 <137 .01 .038] .23¢ ,3901 .022| .033 e239| 267 2535 »!

LFAC .058 .6%3 .03% ,6%7 .1?% 23341 .009| ,008] .564 <54l 2231, -i%i
TFAC . 062 L066 | .018 .039]  .166 289 ,013| 017} 371} .353 2384 | 304

*6ze




FINGER PATTERN FREQUENGIES

-]
i»

X

Males EP1 RP2 RP3 RP, RP5 LP1 P2 1P3 1P, LP5
True Arch 0,013 {0,075 | 0a066 [ 0,02/ | 0o014 | 0.039 | 0,071 | G059 | C.030 | 0,013
Tented Arch - 0.042 | 0,008 | 0,003 { 0,001 - 0,030 | 0.013 - 0,001
Ulner Loop 0587 {04292 | 0.720 {04498 | 0.795 | 0.657 | 0a354 | 04730 | 0a644 | 0,880
Radial Loop - 0240 | 0,01 | 0,006 | 0.00L} 0,001 | 0e233 | 0027 [ 0.CC3 -
Whorl 06190 | 0,159 | 0.113 | 04529 | 0.087 | 0,076 | 0,148 | 0,081 | 0,205 | 0.034
Double Loop 0,198 | 0.123 | 0.058 | 0,059 | 0.052 | 0,223 | 0,126 | o074 | 0059 | 0,048
Ulnar C.P. Loop 0,011 | 0,008 | 0,010 { 0.080} 0.046 | 0,001 | 0,007 | 0.014 | 0.058 | 0,02
Radial C.P. Loop 0.001 | 05054 | 0,001 | 0.004 | 0.003| 0,001 | 0,031 | 0.003 | 0,001 -
Amalgamated Patterns
Arch 0.013 | 0,118 | 0,075 | C.027 | C.016| 0,039 | 0,100 | 0.072 | 0,030 | 0.0LL
Loop 0.587 | 0538 0a734 | 0504 | 0.796| 0.659 | 0.587 [ 0s757 [ 02546 | 0880
Whorl 0400 | 0344 | 0e191 | Coly69] 0,188 0,302 | 0,313 | 0,171 | 0.324 | 0.106

N =712

o] %4



FINGER PATTERN FREQUENCIES (CONTD.)

TABLE 2.7 (CONTD.

Females RPL RP2 RP3 RPL RP5 LPl LpP2 1P3 LP, LP5
True Arch 0.035 {0,108 {0.077 10.029 | 0.031 {0,058 |0.105 } 0,107 | 0.054 |0.0L5
Tented Arch - 0.027 | 0.008 ~ - - 0.020 |0.017 }0.003 -
Ulnar .Loop 06650 | 06405 |0.789 |Ce571 | 0.851 {0,670 {C.35L |0.718 | 0.610 | 0.846
Radial ILoop - 0.151 | 0,011 | 0,011 | 0.006 - 0.219 |0.015 | 0.004 } 0.001
Whorl 0.130 | 0,164 | 0.054 [0.267 | 06053 |0.070 {0,139 |0.074 | 0.209 | 0.04L5
Double Loop 0.169 | 0.101 {0.04L6 |0.029 | 0.028 0,197 |0.111 {C.063 | 0042 .| 0032
Ulnar C.P. Loop 0.C15 {0.00, {0.011 |0.089 | 0.032 {0,001 |0.010 | 0,006 | 0.078 | 0.032
Radial C.P. Loop - 0.0,1 | 0.003 | 0.003 - 0.003 | 0.04] |0.010 - -
Amalgamated Patterns
Arch ' 0.035 {0,134 {0,085 |0.029 | 0.031 {0.058 |0.125 |0.124 | 0057 [0.04L5
Loop 0.650 | 0.556 10.801 |0.582 | 0.856 |0.670 |0.574 {0733 | 04615 | 0.847
Whorl 0.315 |0.310 [0.11L |0.389 |0.113 |0.272 |0.301 |0.143 | 0.328 |0.108

X2 0.0002] 03144, 0.0003 0,0083} 0.0001| 0.1459] 0.3493} 0.0029! 0.0350] 0. 0029
M=y 0,000 10,119 [0.001 {0,001 {0.000 {C.116 |0.404 10,003 | 0545 [0.176

—

N

723
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TABLE 2.

8

MALES = FINGER PATTERN FREQUENCIES - SUBDIVISION BY CHIID!S BIRTH PLAGH

Right hand - 3P1 - - RP2 - - RP3 - - RP, - . .ap -
True arch 0.015| 0.018 0.080 | 0.089 0.064| 0.070 0.030 | 0.C28 0,010 0.021
Tented arch - - 0.035 | 0,039 - 0,004 - - 0.005 -
Ulnar loop 0.590{ 0.625 0,275 | 0.316 0.718] 0,739 0.4,60 | 0.530 0.757 C.796
Radial loop - - 04240 | 0.245 0,020 0,011 0,010 | 0.007 - 0. 004
Whorl 0,200| 0.170 0.180 ! 0.128 0,114| 0.099 0,355 | 0,295 0.1.09| 0,077
Double loop 0.190| 0.170 0.110 | 0.131 0.05L| 0.060 0.045 | 0.05C 0,054 0.0L9
C.P. ulnar 0.005| 0.014 0,010 | 0.011 0,015 0.014 0.090 | 0.085 0.C50| 0.049
C.P. radial - 0.00, 0.070 0.043 0,015! 0,004 0,010 - 0.005' 0,004
(P) 04729 0.657 0.812 0.505 0.715
1 ted
Patterns

Arch 0.015! 0.018 0.115 | 0.128 0.064| 007 0.030 | 0.028 0.015{ 0.021
Loop 0.590| 0,625 0.515 | 0.560 0.738] 0.750 0.470 | 04537 0:.767| 0.799
Whorl 0.395| 0.357 0,370 | 0.312 0.198] 0.176 0.500 | 0s435 0.218| 0.180
N= 200 283 200 282 202 281, 200 281 202 281,
X 0,748 1,765 0,487 2,148 0.051
(P) 0,688 0.414 0,784, 0,342 0.525
M~W/P 0.205 0,272 0,594 0u457 0.304

AT



MATLES - FINGER PATTERN FREQUENCIES -

TABLE 28(CONTD .

SUBDIVISION BY CHTLD'S BIRTH PIACE (CONTD.)

Ieft hand - LP]. - - LP2 - - LP3 - . LPL ~ . LP5 -
True arch 0.,050{ 0,039 0,075 | 0,078 0.079| 0.060 0.050| 0.018 0,020, 0.014
Tented arch - - 0,020} 0.032 0,010 0.007 - - 0,005 -
Ulnar loop 0,619 0,686 00285 | 0,387 0.678] 0.752 0«57 | 0,706 0.871] 0.866
Radial loop - - 0.265 | 04191 0,035 0.021 0,005 | 0.004 - -
Whorl 0.069] 0.060 0.180} 0.145 0.08L{ 0.07L 0.243 | 0160 0.035| 0.035
Double loop 0.257| 0.212 0,140 | 0.121 0.08L| 0.O7L 0.069 | 0,046 0040, 0.057
CeP. ulnar 0.005 - 0,010} 0.00L 0.025| 0,011 0.054 | 0067 0.030| 0.028
C.P. radial - 0. 004 0.025 ' 0.043 0.005 - 0. 005 - -~ -
(P) 0.4,89 0.188 0,600 0.029 0,802
Amalgamated

Patlerns _
Arch 0.,050{ 0.039 0.095 | 0,110 0.089| 0,067 0,050 | 0.018 0.025{ 0.014
Ioop 0.618| 0,686 0.550| 0.578 0.713| 0.773 06579 | 0.709 0,871 0.866
Whorl 0.332} 0.275 0.355] 0.312 0.198| 0.160 0,371 | 0,273 0.104| 0,120
N = 202 283 200 282 202 282 202 282 202 283
x> 2.3L4 1,068 2,288 10,488 0.992
(P) 0.309 0.586 0.319 0. 005 0609
M-W/P 0.159 0.061 0.435 004,82 0.258

*gee



TABLE 2.9

MALES — FINGER PATTERN FREQUENCIES ~ SUBDIVISION BY PARENTSY BIRTH PLACE

Right hand RPlE - RP2 - - RP3E . RP&E . EP5 =
True arch 0.022 | 0,009 0,096 0,063 0.119} 0,027 0.052| 0.018 0,022 -

Tented arch - - 0.0071 0.C54 - - - - 0,007 -

Ulnar loop 0.575 | 0,634 0.281| 0,313 0.659| 0.821 Qo] 00576 0.785| 0.830
Radial loop - - 0.200| 0.196 0.015| C.009 0.015 - - -
Whorl 0,201 { 0.152 0.185 | 0.161 0.104| 0.107 04326{ 0,294 0.08%| 0,063
Double loop 0,194 | 0.179 0.141| 0.170 0.059| 0,036 0.074] 0.0L6 0.067| 0.05L
CeP. ulnar 0.007 | 0.018 0.015| 0.009 0,022 - 0.07L] 0e08L 0.030} 0.0L5
C.P. radial - 10,009 0.07, 0,036 0.022! - 0.015 = - | 0.009
(P) 04594 04335 0,022 0.219 oh448

Amalgamated

Patterns

Arch 0.022 | 0,009 0,104 | 0.116 0.119| 0,027 0.052| 0.018 0.030] 0.000
Loop 0.575 | 0,634 0.481 | 0.509 0,674 0,830 D.459] 0,578 | 0.785| 0.830
Whorl 0,403 | 0.357 0.415 | Ce375 0.207] 0,143 0.489] 0.40L 0,185| 0,170
= 134|112 135 112 135 112 135 109 135 112

X2 1.372 Ook2l, 10.135 L+ 1,66 34557

(P) 0.504 0.8C9 0.006 0,107 0.169

M-W/P 0.560 0.520 0.779 0.496 0.858

“hee



TABLE 2+ CONTD. )
MAIES - FINGER PATTERN FREQUENCIES - SUBDIVISION BY PARENTS®! BIRTH PIACE (CONTD.)

JLeft hand = LEL = - LP2 : - L ; - 1Pl . - LP .
True arch 0.059 |0,018 0.097 0{045 0.104 | 0.036 0. 067 - 0.022 | 0,009
Tented arch - - 0,015 | 0,072 0,000 | 0,009 - - 0.007 -
Ulnar loop 0,607 | 0.69L 0.321 | 0.351 0.652 | 0.764 0.5561 0,739 0.867 | 0.892
Radial loop - - 0.216 | 0.225 0,037 | 0,018 - - - -
Whorl 0,074 | 0.063 0,157 | 0,117 0.074 | 0,082 0.207] 0.144 0.037 | 0.027
Double loop 0.259 | 0.225 0.149 | 0.117 0,104 | 0.064 0.089{ 0.036 0.037 | 0054
C.P. ulnar - - 0.007 | 0,009 0.022 | 0,018 0.074| 0.081 0.030 | 0.018
C.P. radial - - 0.03L, 0,063 0,007 t 0,009 0.007  C.000 - -
(P) 0.302 04234 0.328 0,009 0.786
Amalgamated
Patterns
Arch 0.050 | 0.018 0.112| 0,117 0.1CL | 0.045 0.C67| 0.000 0,030 | 0.009
Loop 0,607 | 0.694 04537 0577 0.689 { 0,782 0.555] 0.739 0,867 | 0.892
Whorl 0.334 | 0.288 0.351} 0.306 0,207 | 0,173 0,378 0.261 0.103 | 0.099
= 135 111 134 111 135 110 135 111 135 111
x° 3.6L5 05455 3.7,8 13.146 1.331
(P) 0,162 0.761 <154 0.00L 0.514
M-W/P 0.810 0.450 0794, 00280 0.739
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TARLE 2.10

MALES — FINGER PATTERN FREQUENCIES - SUBDIVISION BY ANCESTRY

fiight hand B U i e i 8 E‘EE#’ W - B o
True arch 0.004 | 0.018 0.071] 0.078 0.059 | 0.070 0.019 | 0,028 0,011 | 0,016
Tented arch - - 0.056| 0.034 0.015 | 0.005 0,004 | 0.002 - 0.002
Ulnar loop 0597 0.579 0.272| 0.305 0,703 | 0.732 0.494 | 04500 0.799 | 0,793
Radial loop - - 0e254 | 0.239 0,022 | 0,009 0.004 | 0,007 - 0.002
Whorl 0.1681 0.20L 0.157] 0.161 0,108 | 0,114 0.351 | 0.314 0.086 | 0.086
Double loop 0.220] 0.185 0.123} 0.124 0,074 | 0,048 0.053 | 0.060 0.052 | 0.052
C.P. ulnar 0,011 0.011 0.015] 0.005 0.007 | 0.014 0.072 | 0.085 0.052 | 0.043
CoP. radial 0.000| 0.002 0.052! 0.055 0,011 ! 0,009 0.004 ' 0,005 - 0.005
(P) 0347 0,68, 0.388 0.953 0.885
Amalgamated

Patterns
Arch 0.004 | 0,018 0,127| 0.112 0,074 | 0.075 0,023 | 0.030 0.011 | 0.018
Loop 0,597 0,579 06526 02544 0,725 | 0.741 0.4,98 | 0.507 0.799 | 0.796
Whorl 0.399 | 04403 00347 0a3L4 0,201 | 0.184 06479 | 0a463 0,190 | 0.186
N = 268 437 268 436 269 LLO 265 436 269 LLO
X 2,862 0,394 0,302 0.4,27 00544
(P) 0.239 0.321 0.860 0,808 0,762
M-W/P 0,891 0,805 0.641, 0.642 0,776
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MALES - FINGER PATTERN FREQUENCIES -

TABLE1q CONTD. )

SUBDIVISION BY ANGCESTRY (CONTD.)

Left hand - IPﬂ‘W . LP2 . > LP* - - TP, - : LP5 .
True arch 0,022 | 0.050 0,068 | 0,073 0.060| 0,059 0,023 | 0,034 0.007 | 0.016
Terted arch - - 0,034 | 0.027 0,015 0.011 - ~ - 0. 002
Ulnar loop 0,66/ | 0.651 04360 | 0.349 0.757 | 0715 0,669 | 0,629 0.873 | 0,88,
Radial loop - 0,002 0.24,2 | 0,226 0,026 | 0.025 0,004 § 0,002 - -
Whorl 04060 | 0,087 0.140| 0.153 0,067} 0.089 0.165 | 0,212 0.030| 0,036
Double loop 0.250 | 0.207 0,121 | 0,130 0,052 ! 0,087 0.060 | 0.056 0.056 | 0,043
C.P. ulnar 0. 004 - 0,011 | 0.005 0,022 | 0.009 0,049 | 0.062 0,034 | 0,018
CeP» radial - 0.002 04023 1 0,037 - 0,005 - 0,002 - -
(P) 0,170 0,89/, 0.380 0.858 04550
Amalgamated

Patterns
Arch 0,032 | 0,050 00102 | 0.100 0,075 | 0.071 0,023 { 0031, 0,007 | 0,018
Loop 0.66l, | 0.65L 0.602 | 0,575 0.783 | 0,740 0,673 | 0.631 0.873 | 0.88,
Whorl 0631, | 04266 04296 | 0,325 0.142 | 0,189 06304 | 0.335 0,120 0.098
N = 268 439 264, 438 267 438 266 439 257 439
X2 30422 006444, 2,597 1.672 2.123
(P) 0.181 0.725 0e273 0.433 Ce3L6
M-W/P 0.333 0,765 0,161 0,635 0.218

*LEe



TABLE 2-11

FEMALES = FINGFR PATTERN FREQUENCIES - SUBDIVISION BY
T CHILD'S BIRTH PLACE
Right Hand N M N - 3 + i . 5 i e 3 . i as 3
True Arch 0. 054, 0.031 | 0.113 0-100 | 0.069 0.050 0a 054 0.0LL | 0,039 0.031
Tenled Arch - - 0,010 0,027 | 0,015 0,004 - - - -
Ulnar Icop 0.621 0.632 | 0448 0.402 | 0.799 0,808 0.549 0,553 | 0.862 0. 81,7
Radial Loop - - 0,133 0e151 - 0.015 0. 005 0.COL | 0.005 0. 004
Wnorl 0.138 0.149 | 0,177 0.151 | 0,064 0,062 0.279 0.271. 1 0,049 0.057
Double Loop 0,167 0.169 | 0.06 0.139 | 0.039 0,054 0,020 0,042 | 0,030 0.031
C.P» Ulnar 0.020 0,019 | 0,005 0,004 | 0.005 0,008 0.0838 0.118 { 0.015 0,031
C.P. Radial - - 0. OL9 0.027 | 0,010 - 0,005 - - -
(p) 0.795 0.146 0,282 0,088 0,891
amated

Patterns

Arch 0. 054, 0,031 | 0.123 0,127 | 0.083 0,054 0,054, 0.011 | 0.039 0,031
Loop 0,621 0,632 [ 0.561 0.553 | 0.799 0.823 0. 554 0,587 | 0.8687 0.850
Whorl 0.325 0.337 | 0,296 0.320 | 0,118 0.123 0,392 0.432 | 0.094 0,119
N = 203 261 203 259 204 260 201 262 203 261
e 1.619 04416 1.597 7.313 0.962

(P) 0okl 0.812 0,450 0.026 0.618
M-W/P 0.551 0.581 0.346 0.181. 0.277

*g€e



TABLE 201 CONTD.)

FEMAILES - FINGHER PATTHERN FREQUENCIES ~ SUBDIVISTON BY CHIID®S
BIRTH PLACE SCONTD.‘

Lot Hand : LPL - . LP2 = . LP3 . . LPi, - . LP5 -~
True Arch 0,060 | 0.057 0,114 | 0,092 0.119] 0.087 0,074] 0.034 0.059{ 0,030
Tented Arch - - 0.020 | 0,023 0,005 0,019 0,005| 0.004 - -
Ulnar Loop 0.6L7 | 0.653 0,357 | 0336 0.703] 0.740 0o554| 0.626 0.817| 0.860
Radial Ioop - - 0.226 | 0,221 0.025¢ 0,015 0.005| 0.004 - -
Whorl 0.075 | 0.083 Ce146 | 0.160 0.039] 0.060 0,238 0.211 0,050] 0.038
Double Loop 0,209 | 0,204 0.090 | 0,118 0.054| 0,079 0,035 0.0LS 0.030{ 0.042
C.P. Ulnar 0.005 - 0,010 | 0,015 0.005 - 0.089| 0.072 0.045] 0.030
C.P. Radial 0.005 | 0.004 0,035 | 0,034 - - - - - -
(P) 0.913 0,957 0,294 0.418 0.412
lgamated
Patterns
Arch 0,060 | 0.057 0.136 | 0,115 Col2L 0,105 0.079| 0,038 0.059] 0.030
Loop 0.6L7 | 04653 0.583 | 0557 0,728 0.755 0.559} 0.630 0.817| 0.860
Whorl 0.293 | 0,250 0,281 | 0,328 0,148] 0,140 0.362| 0,332 0,124| 0.110
N = 201 265 199 262 202 265 202 265 202 264,
x° 0,029 1,347 0,507 e 786 2,701
(P) 0,986 0.510 0,776 0,091 0,259
M-W/P 0.902 0.327 0,854 0.991 0.717

*6€£2



212

FEVALES — FINGER PATTERN FREQUENCIES -~ SUBDIVISTON BY PARENTS? BIRTH PLACE

- RPL RP?2 RP3__ RP/ RP5

Right hand N S N S N S N S N 5 ' ‘
True Arch 0,070 | 0.009 0.123] 0,100 0.096 | 0.0L6 0.079 - 0.044) 0.028
Tented Arch - - - 0.018 0.018 - - - - -
Ulnar Loop 0.623 | 0,642 0.482] 0.318 0.7391 0.780 0.535 ] 0,573 0.876| 0.853
Radial Loop - - 0.132| 0,209 - 0.018 0, C09 - - 0.009
Whorl 0.123 | 0,128 06.167| 0,209 0.044 | 0,064 0.263 | 0.300 0.035] 0.046
Double Loop 0167 | 0,202 0,053 0,118 0,044 | 0,092 0.026 | 0.0L5 0.0441 0,046
C'Po U]_nar Oa 018 Oa O]_8 e On 009 - - On 079 O' 082 hind Oe 018
C.P. Radial bl - O Ol].[.;. 0.018 Oeo 009 - Q. 009 - - -
Amalgamated

Patterns

Arch 070 .009 123 .118 » 115 «OLb - 079 - 000 o Ol .028

LOOp L) 623 . 642 L] 61L'. L] 527 ° 789 o 798 o 5[;[}. L 573 o 8’76 ] 862

Whorl « 307 . 349 0263 »355 .C96 . 156 <377 oy 27 »080 »110

N = 114 109 114 110 11 109 114 110 113 109

X2 5,465 2265 L.782 9.117 0.986

(P) 0.065 0.322 0,092 0.011 0.611

M-W/P 0216 0,222 0.037 0,158 0.247

02



FIMALES — FINGER PATTERN FR

TABLE 214 GONTD. )

UENCIES - SUBDIVISION BY PARENTS® BIRTH PIACE (CONTD.)

Left hand - Rmé TR T TN S T
True Arch 0,070 | 0.045 0.134 | 0.118 0,140 0,091 0.088| 0,036 | 0,070 0.018
Tented Arch -~ - - | o0.018 0,009 ! 0.009 0.009| - - -
Ulnar Loop 0.658 | 0.673 0384 | 0294 0.7021 0.76L 0.561] 0.600 | 0.807| 0.881
Radial Loop - - 0.214 | 0.275 0,026 | 0.009 0.009 | 0,009 - -
Whorl 0.044 | 0.082 0.161 | 0,119 0.079| 0.027 0.2L6{ 0.236 | 0.053| 0.037
Double Loop 0,219} 0.191 0.054 | 0,128 0.044 | 0.100 0.036| 0.055 0.035| 0.055
C.P. Ulnar - - 0.018 | 0,018 - - 0.053| 0,064 0.035] 0.009
C.P. Radial 0.009 | 0.009 0.036 | 0.028 - - - - - -
Amalgamated
Eatterns
Arch 0.070| 0.045 0.134 | 0.138 0.149| C.100 0.096| 0,026 | 0.070{ 0.018
Loop 0.658| 0.673 0.598 | 00569 0.728] 0.773 0.570| 0.609 0,807 0.881
Whorl 0.272| 0.282 0.268 | 0.293 0,123} 0.127 0.334 | 04355 0.123] 0.101
N = 11 110 112 | 109 114 110 1, | 110 11, | 109
X2 0.628 0.2176 1,238 3,240 3.935
(P) 0.731 0.897 0.538 0.198 0,140
M-W(P) 0.671 0.776 0.378 0.608

24
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FEMALES ~ FINGER PATTERN FREQUENCIES ~ SUBDIVISION BY ANCESTRY
Right hand - RPL . 5 RP2 . - RF* . . RPL - - RP5 -
True arch 0,021} 0.04 0.095| 0.116 0.074 | 0.075 0.018| 0.037 0.011L | V0L, -
Tented arch - - 0,018| 0.032 0,004 | 0,012 - -~ ~ -
Ulnar loop 0:698| 04620 0.418] 0.396 2792 0.788 0.557| 0,581 0.858 | 0.846
Radial loop - - 0,160} 0.146 0.011] 0.012 0.004| 0.016 0,004 | 0.007
Whorl 0,128 0.131 0,174 0.157 0.064 | 0.0,8 0.309| C.240 0,057 | 0.051.
Double loop 0.139| 0.189 0.085] 0.111 0.035| 0.053 0,028 L.030C | 0.021{ 0.032
C.P. Ulnar 0.0L4| 0.016 - 0,007 0.021| 0.005 0.085] 0.052 0,050 | 0,021
C.P. Radial - - 0.050' 0,035 - 0.005 - 0.005 - -
(P) 0.157 0a4,54 0.269 0,164 0.038
Amalgamated
Patterns
Arch 0.021| 0.044 0.113| 0.148 0,073} 0.050 0.018| 0.C37 0,011 | 0044
Loop 0.698] 0.620 0.578] 0,542 0.880| 0.8C0 0.560 00597 0.862 | 0.853
Whorl 0.281] 0.336 0,309 0.310 0.122} 0,110 0.422] 0.366 0.128 { 0.103
Number = 281 | L34 282 | 132 283 L34 282 | 434 282 | 435
e 5,692 1.933 0.4337 3.887 6,990
(P) 0.058 0.361 0,805 0,143 0.030
M-4/P 0.303 0.696 0.578 0.097 0,037




TABLE 213 (CONTD. )

FEMALSS - FINGER PATTERN FREQUENCTES - SUBDIVISTON BY ANCESTRY {CONTD.)

Left hand T T 7 Rfiw — A oy
True arch 0.053| 0,062 0.105| 0.105 0,119 | 0.099 0.049| 0.058 0.035 | 0.051
Tented arch - - 0.025| 0.016 0,021 | 0.014 0.004{ 0,002 0.0 0.0
Ulnar loop 0.660| 0.677 0.330} 0.371 0.695 | 0733 0:625| 0,601 0.870 | 0.829
Radial loop - - 0,209 0.226 0. 014 | 0.016 - | 0,007 0,004 -
Whorl 0.08 | 0.060 0,163 | 0.124 0.095 | 0,060 0,214} 0.205 0.042 | 0.046
Double loop 0.204 | 0,194 0.124| 04103 0.045 | 0,071 0.028| 0,051 0,025 | 0.037
CoPs Ulnar - 0.002 - 0.016 0.004 | 0.007 0.081] 0.076 0.025 | 0.037
C.P. Radial - 0,005 0.0L3"  0.040 0,004 | 0,000 - - - -
(P) 0,568 0,259 0.358 0,588 0.4,81
Amalgamated

Patterns

Arch 0.052| 0.062 0.131| 0.121 0.140| 0,113 0,053] 0.060 | 0.035 | 0.C51
Loop 0.660{ 0.677 04539 06597 0,709 | 0.7L9 0.625| 0,608 0.87, | 0.829
Whorl 0.288| 0.261 0.330] 0.282 0.151 | 0.138 0.323| 0,332 0.091 | 0.120
N = 285 L34 482 129 285 435 285 L34 285 L3k
X° 0.826 2.4,12 1,659 0.276 2,634
(P) 0.662 0,299 0.436 0.871. 0,269
M-W/P 0.353 044149 0.716 0.924 00626

(A



DIGITAL PATTERN DOMINANCE IN SINGLE PARAMETER SUBSETS

LEE AR D e e TABLE, 2;1&,\
~Males Females

BP | PBP DA . BP |PBP. | DW | BP__| PEP | DW BF | PBP | DW
RPFl Arch S N W Pr | w | N |w [RPL| N N {witpal v | N W
Loop S s E s | s |w S s | & s | s E
Whorl N N W N | ¥ | E S s | w N1l s E
RP2 ) ch s S E w2 | s |s | g !se2l s N | Bl N s E
Loop S S W s | s | B N N | W N | N E
Whorl N N E N | N |w 5 s | E s | s W
RP3 Arch S N W P | N | 8 | E |RP3| N N |wiwe3| N | N E
Loop s S W s | s | & S s | w s|{ s E
Whorl N N E N | N | W S N | B N]| s W
RP, Arch N N W e, | N | v | w. lEen| N N | wite,] N} N W
Loop S S E s | s | = S s | W s| s E
Whorl N N W NN | w S s | B N]| s W
RP5 Arch S N W s | N | v |w |RP5| N N | wlwps| N] wN W
Loop S S E N | s |w N N | E s| s W
Whorl N N E s|{ N | E S s | B N| N E

A (4



FINGER PATTEEN FREQUENCIES FOR FNGLISH TN SOUTH PEMBS. {A)

TABLE 2:15

Males

(N=124) RP1 RP2 RP3 RPL RP5 LP1 Lr2 1LP3 LPL LP5
True arch 0.008 | 0,081 | 0.056 | 0.035 0.016 | 0.01& | 0,089 | 0.056 | 0,02, | 0.016
Tented arch - 0.0,0 | 0,008 - - - 0.02% - - -
Ulnar loop 0.637 | 0298 | 0.73L | 0,508 | 0.790 | 0.718 | 0.382 | 0.782 | 0,707 | 0.8,7
Radial loop - 0.258 | 0.016 | 0,008 - - 0,228 | 0.024 - -
Whorl 0.121 | 0.121 | 0.065 Ne311L | 0.089 | 0.032 | 0.122 | 0.056 | 0,130 | 0.024
Double loop 0.218 | 0.145 0.105 0,066 | 0,048 | 0,234 | 0.130 | 0.065 0.073 | 0.065
CeP. ulnar 0.016 | 0.024, | 0.008 | 0.082 | 0.056 - 0.008 { 0.016 | 0.065 0.0,8
C.P. radial - 0.032 | 0.008 - - - 0.016 - - -
Amalgamated Patterns
Arch 0.008 | 0,121 | 0.065 | 0.025 0,016 | C.016 Oalll | 0.056 | 0.C2L | 0.016
Toop 0:.637 | 0u556 | 0.750 | 0,516 o790 | 0.718 | 0.510 | 0,806 | 0.707 | 0.8L7
Whorl 09355 00323 001_85 Oo[|59 Ool?l; 00266 Qo 276 06138 00269 00137
Females (N=122)

True arch 0.041 | 0,083 0.041 | 0.016 | 0,008 | 0.073 0.098 | 0.105 0.0,8 | 0.032
Tented arch - 0.017 | 0.008 - - - 0.033 0.032 | 0.008 -
Ulnar loop 06653 | 0.479 | 0.820 [ 0.525 | 0,909 | 0661 | C.336 | 0.726 | 0.613 0,903
Radial loop - 0,157 | 0,016 - - - 0.238 | 0.016 - -
Whorl 0,140 | Calh0 | 0.07L | 0328 | 0,041 | 0,089 | 0172 | 0,073 | 0,250 | 0.024
Double loop 0.140 | 0,099 | 0,033 | 0,025 0.017 | 0177 | 0.098 { 0.048 | 0.024y | 0.032
CePo ulnar 0.025 n 0,008 { 0.107 | 0.025 - - - 0.056 | C.008
CsPe radial - 0,017 - - - - 0. 025 - - -
Amalgamated Patterns

Arch 0.041 | 0,099 | 0,049 | 0,016 | 0.008 | 0.073 0.131 | 0.137 | 0,056 | 9,032
Lcop 0.653 | 0.636 | 0.836 | 0,525 | 0.909 | 0,661 | 0,574 | 0.742 | 0.613 0.903
Whorl 0,306 | 0,265 0,115 | 0.459 | 0.083 0:266 | 0,295 0,121 | 0.331 | 0.065

[\



TABLE 2,16
FINGER PATTERN_FREQUENGIES FOR_ENGLISH IN NORTH PEMBS. (B)

(xi%gi RP1 ’—3P2 RP3 RFL, RPS LF1 LP2 LP3 TPl LP5. -
True arch 0.000 - - - - - - 0.030 - -
Tanted arch - 0,094 - - ~ - 0. 063 - - -
Unar loop 0e515 | 0u34L | 0.788 | 0.455 | 0.727 | 0.606 | 0,313 | 0,758 | 0.636 | 0.788
Radial loop - 0.156 | 0,030 | 0,000 - - 0,188 | 0,030 | 0.030 | 0.000
Whorl 0.212 | 0.250 | 0.121. | 0e424 | 0.152 | 0,091 [ 0.188 | 0,061 | 0.333 | 0.121
Double loop 0.273 | 0,094 | 0.06L | 0,030 | 0.030 | 0.273 | 0,219 | 0,030 - 0.030
Ulnar CeP. - 0.031 - 0.091 | 0,091 | 0,030 - 0.091 - 0.061
Radial C.P. - 0.031 - ~ - - 0.031 - - -
Amalgamated

Patterns
Arch 0,000 | 0,09, | 0,000 | 0.000 | 0.000 | 0,000 | 0,063 | 0.030 ! 0,000 | 0,000
Loop 0515 | 0.500 | 0.818 | 0.455 | 0.727 | 0,606 | 0.500 | 0.788 | 0.667 | 0,788
Whorl 0.4,85 | 0,406 | 0,182 | 0.545 | 0.273 | 04394 | 0437 | 0o182 | 0,333 | 0.212
Females (N=1,0)

True Arch - 0,025 | 0.025 - - 0,026 | 0,050 | 0,100 | 0.025 -
Tented arch - 0.025 - - - - 0,025 0.025 - -
Ulnar loop 00650 | 04350 | 0.775 | o525 | 0.850 | 0.564 | 0.250 | 0.625 | 0.575 | 0.850
Radial loop - 0,175 - -~ - - 0.225 | 0.025 - -
Whorl 0,175 | 0,250 | 0.125 | 00375 | 0,075 | 0.103 | 0225 | 0,175 | Q.250 | 0.050
Double loop 0,175 | 0,075 | 0,050 | 0.025 | 0.025 | 0.308 | 0,200 | 0.050 | 0,025 | C.025
C.P. ulnar - - 0.025 | 0.075 | 0,050 - - - 0.125 | 0.075
CoPe radial -~ 0,100 - - - - 0.025 - - -
Amalgamated

Patterns
Arch 0.000 | 0,050 | 0.025 | 0.000 | 0.00C | 0,026 | 0.075 | 0.125 | 0.025 | 0,000
Loop 0.650 | 0,525 | 0.775 | 0e525 | 0.850 | 0.564 | 0.475 | 0.650 | 0.575 | 0.850
Whorl 0:350 | 04425 | 0a200 | 0x475 | 02150 | 0.410 | 0,450 | 027225 | 0400 | 0.150

N
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FINGER PATTERN FREQUENCIES FOR WELSH IN SOUTH PEMBS. (C)

TABLE 2.17

&iﬁg ) RP1 RP2 RP3 | P, RP5 1l LP2 IP3- | LRy LP5
True arch 0,025 0,095 0.081 0,031 0.025 0.057 0.069 0,063 0.013 0,013
Tented arch - 0.038 - - - - 0.038 | 0.013 - -
Ulnar locp 0.616 0.329 0e7LL Qa 547 0.800 0,660 0.390 0.728 0.701, 0.881
Radial loop - 0.234 0. 006 0.006 0.006 - 016 0,019 0.006 0.000
Whorl 0.208 0.133 0.125 0,289 0.069 0.082 0.164 0. 089 0.182 0.0LL
Double loop 0.132 0.120 0.025 0.038 0,050 0,165 0113 0. 082 0.025 0.050
C.P. ulnar 0.013 - 0.019 0. 088 0o Ohly - - 0,006 0,069 0,013
C.P. radial 0. 006 0.051. - - 0.006 0. 006 C. 063 - - -
Amalgamated Patlerns

Arch 0,025 0.133 0.081 0.031 0,025 0.057 0.107 0,076 0.013 0.013
Loop 0.616 0,563 0.750 0553 0.806 0.660 0.553 0,747 0,710 0,880
Whorl 06350 Ce304 0,169 0.1416 0.169 0,283 0,340 0,177 0.277 0.107
Females (N=138)

True arch 0.021 0,116 0.058 | 0,007 0.050 | 0.0L6 0.086 | 0,071 0,021 0,029
Tented arch - 0.036 - - - - 0.0l | 0.007 - -
Ulnar loop 0.61, 06333 0.797 0.579 0.793 0.61,5 0.336 0,752 0.638 0.821
Radial loop - 0.145 0.014, 0. 007 0.007 - 0207 0,014 0.007 -
Whorl 0e157 0,152 0,051 0,221 0,071 0.078 0.150 0,050 0.177 0,050
Double loop 0,193 0.174 0.072 0.057 0.0L3 0,227 0.136 0,106 0.071 0.050
CoPo ulna.I' O- O:U.]. O. 007 O. 007 00129 Oo 036 - Oc 029 - Oo 085 Oo 050
C.Ps radial - 0,036 - - - 0,007 D.0,3 - - -
Amalgamated Patterns

Arch 0.021 0,152 0.058 0. 007 0.050 0.,0,3 0,100 ; 0.078 0,021 0.029
Loop 0.614, 0.478 0.812 0.586 0,800 0.615 0.543 10.766 0.6L5 0.821
Whorl 0.365 0.370 0,130 0.1L07 0.150 0,312 0.357 i0.156 0.334 0.150




TABLE 2.18

FINGER PATTERN FREQUENCIES FOR WELSH IN NCRTH PEMBS. (D)

(%iizs) RPL RP2 RP3 RP RP5 LP1 LP2 LIP3 | LPL LP5
True arch 0,018 [0.096 [0.077 {0,036 [0.012 {0.060 |0.090 [0.029 [0.060 [0.024
Tented arch - 0,024, - - 0,006 - 0.012 | 0,012 ~ 0,006
Ulnar loop 0,602 | 0.263 | 0.702 | 0.458 }0.774 10,619 |0.281 |0.467 [0.560 |0.887
Radial loop - 0.251 | 0,018 | 0,012 - - 00275 | 0.030 - -
Whorl 0,199 | 0.168 |0.113 | 0.34,3 |0.101 }0.065 |0.180 |0.089 |0.226 |0.018
Double loop 00175 | 0s114 {L.05L | 0.0LE |0.060 [0.256 [0.126 |[0.095 {0,083 |0.042
C.P. ulnar 0.006 |0.006 |0.018 |0.050 |o0.042 - 0.012 | 0.012 | 0,065 |0.02%
C.P. radial - 0.078 | 0.018 | 0.012 | 0.006 - 0.024, | 0.006 | 0,006 -
Amalgamated

Patterns
Arch 0.018 | 0.120 | 0.077 10,036 }0.018 |0.06C |0,102 | 0.10L |0.060 |0.030
Loop 0,602 | 0515 | 0.720 | 0,470 | 0.77, [0.619 |0.557 | 0.696 |0.560 |0.887
Whorl 0.380 | 0365 | 0.203 | 0.494 |0.208 {0.321 |0.341 | 0.203 |0C.380 |0.083
Females (N=164)

True arch 0.067 |0.135 | 0,079 | 0,067 |0.049 [0.068 {0.132 | 0.123 |C.086 |0.074
Tented arch ‘- 0,006 | 0,018 - - - 0.019 - 0. 006 -
Ulnar loop 0.613 | 0ul72 | 0.8C5. | 00555 | 0.865 [0.667 |0.384 | 0a722 | 0.549 | 0.809
Radial loop - 0,123 - 0,006 | 0.0C6 - 0.226 | 0,025 | 0,006 | ..~-
Whorl 0.129 | 0,160 | 040L9 | 0,256 | 0.0L3 |0.068 |0.126 | 0,068 | 0.235 |0.049
Double loop 0.166 | 0,061 |0.037 | 0,018 {0.031 |0.185 |[0.063 | 0.056 | 0,037 |0.031
C.P. ulnar 0.025 | 0,005 - 0,091 | 0.006 |0.006 |0.013 | 6,006 | 0,080 |0.037
C.P. radial - 0,037 | 0,012 | 0.006 - 0,006 | 0,038 - - -
Amalgamated

Patterns

Arch 0,067 | 0,141 | 04097 | 0,067 | 0.0L9 |0.068 |0.151 | 0.123 | 0.092 | 0.074
Loop 0.613 | 0.595 | 0,805 | 0,561 | 0.87L |0.667 |0.610 | 0.747 | 0.556 | 0.809
Whorl 0,320 | 0.264 | 0,098 | 0,372 | 0.080 | 0.265 | 0.239 | 0.130 | 0.352 | 0.117

08172



TABLE 2,19
FINGER PATTERN FREQUENCIES _;_:gg and (P) (USING AMATGAMATED PATTERNS)

Males 2 o v Ve )
X, | b g () | %5 () | %5 () | % @ | % (p)
RPl -C53 0.358 0.312 0.855 1.202 0.548 1.722 0.423 0.771 0.680 2eL1L5 0,295

2

RP2 0.836 0.658 | 1.378 0.502 0,162 0,922 0,290 0.865 0. 601, 0.738 1.386 0500
RP3 2289 0.318 0.613 0.736 0.375 0,829 2,972 0.226 Qa354 0.838 2.876 0.238
RPL 1l.415 0.492 2273 0,321 0.597 C.742 1,352 0.509 G791 0,674 2.598 0,273
RP5 1443 0.486 0.98, 0,611 0s522 0.770 | 1,190 0.552 0,115 Q.94 2.626 0.269
LP1 2eli5 0293 0. 628 0,730 | 36343 0,183 2. 4,07 0,300 5.052 0.080 3.105 0,212
Lp2 34297 0.192 0.023 0.989 1.298 0.523 1.289 0.525 1.388 0.500 1.385 0,500
LP3 0.717 0.699 1.141 00565 1.412 Q.49 1.931 0.381 | 4640 0.098 0.899 0.638
LpP, Le257 0.534 110.541 0.005 Ce565 0.754 2,581 0.262 7.159 0,028 0.796 0.672
LP5 1.600 0. 11,9 1.610 OsLLT 0.682 0.711 5.672 0,059 2.628 0268 3,106 0.212
=124 | n=33 n=168 | n=160 | n=124 | n=1%58 | n=33 n168 | n=168 | n=124 | n=160 | n=33

bpzes | A | B | @ | @ | @@ | @@ | @ | @ | © | ®

RPL 1.839 0,399 9,912 0.142 | 1649 0.348 2.863 0,239 1.054 0,591 0e939 0.626
RP2 3.99. 00136 L0623 0,099 6.563 0.038 54260 0,072 1.184 0.553 2,891 0.235
RP3 2.156 0.3,0 2.202 0.333 0.269 0.874 L.936 0, 085 24,09 0,300 | 1.746 0.,18
RPL 0.672 0,715 yel194 0.027 1.331 0.514 3,628 0,163 564,19 0. 066 0.825 04662
RP5 1.820 0.403 3,768 0.152 7.076 0,029 3.673 0.159 3.770 0.152 2,096 0.351
ILP1 3.555 0.169 1.486 0.476 1555 00459 3.5698 0.157 0.025 0.988 1.430 0.4,89
LP2 3513 0.173 54632 0.060 | 1.429 0.489 7415 0.025 1.168 0.558 1..187 0.552
LP3 2.625 04269 1.928 0.381 2.811 0.245 2.379 0,304 0145 0,930 2,210 { 0e3311.
LPL, 1.104 00576 7.5,8 0,023 20275 0.321 | 2,078 0.354 1.683 0.4,31 0.663 0.718
Lps 3.976 0.137 | 3.557 0.169 Lo916 0.086 | 3.308 0,191 5,007 0. 082 1.174 0.556
n=12L | n=40 n=162 | n=140 | n=124 | n=140 | n=L0 =162 | n=162 | n=12i | n=140 | n=L0
(a) (B) (D) (c) (8) (c) (B) (D} (D) (a) (c (B)

*6"e



Males — Child's Birtholace (BP)

FINGER PATTERN INTENSITIES (TRIRADIT FREQUENCIES)

TABLE <220

0 1 0 . 1 2
N S N S N S N S N S N S
R1L »OL5 018 1.590 625 +395 357 {11 2050 ,039 | .619 2686 | .332 .276
R2 . 080 ,089 |.550 «599 +370 0312 | L2 075 .078 | .570 2610 | «355 2312
R3 <06, .070 1.738 o751, .198 176 113 .079 L060 | .723 L7880 | 2198 »160
Rl ,030 -028 |.470 .537 «500 AT IR .050 .018 | .579 707 | <371 2273
R5 .010 2021 {772 .799 2218 2180 | 15 .020 L0, | 876 2866 | 4202 .283
. —~d p—
Parents?! Common Birtholace
[ W] E W E W E W o W 5 W E
R1 2022 | .C09 o5751 4634 03 | .357 | L1 <059 | .018 2607 | <691 .333] .282
R2 2096 | .063 .,88! ,563 A5 | 375 | 12 2097 | .OL5 L5852 1,649 .351] o306
R3 119 | L0227 7] .830 207 | 143 | 13 o104 | 036 689 | 791 2207 L173
Plj.l. -052 0018 -1;59 0578 .!.;,89 nil.olp I}+ 0067 s 0556 o 39 0378 a26l
R5 .022 - .7921 .830 ,185 1 .170 | L5 2022 { 009 o874 | 892 .106{ .099
Ancestry
E W E W E T E W T W E W
R <00, | .018 <597 | <579 .399 | 403} I1 2022 1 .050 o664 | 265 2313 | .296
R2 071 | 2078 .582 | .578 3L W34 | L2 068 | .073 636 ¢ 602 0295 | .32/
R3 .059 | .070 L0 | J7L6 ,201 | .18, | 13 2060 .059 2798 | 751 0142 | 2189
RL .C19 | 028 2502 { 509 L7711 463 1, 20231 .03, 673 631 0305 | 2335
5 . 011 2016 2799 | 797 0190 0186 L5 ° 007 . 016 ° 8'73 : - 886 » 120 ° 098

°0se



Femgles - Child's Birthplace (BP)

TABLE 22 0ONTD. )
FINGER PATTERN INTENSITIES (TRIRADIT FREQUENCIES) (CONTD.)

0] 1 0

N’ S N S N S N S N S N. S
Rl 05/, 0031 «621 | .632 » 325 0337 Il » 060 2057 B4 «653 0291, 2291
R2 «113 »1.00 571 | o579 0296 0320 | 12 116 »092 «503 590 2281 0328
R3 - 069 »050 81l | 827 .118 0123 13 0119 » 087 «733 174 149 «140
RL 2054 o011 o554 | 587 «392 31 I, e/ « 034 = 561, 63l <361 332
R5 «039 031 2867 | 851 209/, 2119 15 + 059 030 817 . 860 o121, «110
Parents?® Common Birthplace (PBP _

N S N 3 N S N S N S N S
Rl 2070 0009 0623 | 62 0307 * 349 L1 070 «OL5 25658 «673 0272 2282
R2 2123 »100 614 | w545 0263 355 2 013/, «119 2598 « 587 2268 « 291,
R3 096 -0L6 807 | .798 .096 <156 L3 2140 091 2737 0 782 2123 0127
R. .079 - o5hl | 573 o377 | o427 | L .088 | 036 2579 | <609 0333 | <355
R5 <O4L | 028 876 | .862 . 080 o110 | 15 070 .C18 - 807 - 881 2123 «10L
Ancestxy

E W E W E W v W B W B W
R1 2021 0Ly 2598 | .620 2281 0336 11 053 . 062 »660 <679 0288 « 260
R2 »095 0116 0556 | .57 0309 «310 I2 . 105 0105 » 561, .613 2330 2282
R3 <074 078 0804 | 812 120 o111 13 0119 099 + 730 2763 0151 »138
Rl .018 037 0560 | 5597 2,22 0366 14 049 .058 629 610 2323 0332
R5 011 2Ohly 862 | .853 2128 103 15 2035 - 051, 874 +829 .091 2120




SINGLE PARAMETERS

FINGER PATTERN TRIRADIT

TABLE,_ 221

EP FBP DW BP PLP oW
Xz/(P) M= x2/(P) M-W Xz/(P) MW Xz/(P) M- X2/(P) M-W .X2/(P) M=W
Males Females
R1 .688 | .388 2504 | 4560 2239 | .891 b5 | 8551 2065 | ,216 2058 | .303
R2 14 | 4169 o418 | 806 Ol =915 805 | o417 0328 | 154 .680 | .891
R3 Bl | #529 «006 | =779 $758 | o474 o693 | o485 .168 | .06L 91y | 738
Rl 2342 | +199 2107 | 2496 0735 | 2627 .026 | .181 <011 | .158 <143 | .097
R5 .388 | .216 0262 | 2954 870 | .821 618 | 277 o611 | o247 »030 | 037
11 «310 | 296 2162 | .810 .181 | »333 2986 | .902 o731 | 671 0662 | 353
2 2612 | 2357 «170| 831 673 | o834 062 | 4292 0889 | .632 2370 | »346
13 0346 | .613 2083 | 698 «270 | #1744 oL76 | 632 2512 | o414 568 | .858
L, 2005 | .115 2001 | .280 24,33 | «635 «090 | .576 o284 | <42 837 | 941
L5 o772 | 2500 «709 | +859 o420, | <216 0259 | 717 <140 | 608 2268 | .626

°g%e



MALES

Engiish in North Pembs.

FINGER PATTERN THIRADIL

0 1 2 0 1 2
1 0. 00 06515 04,85 11 - 0.606 039
R2 - 00594 0./,06 12 - 0.563 Q.37
R3 - 0,818 0,182 13 0.030 0,788 0,182
R - Qe 55 0e545 1, - 0.667 0333
R5 - 0727 06273 15 - 0.788 0,212
English in Soulh Pembs.
RL 0.008 0.637 0.355 Il 0.016 0,718 0,266
R2 0.081 0,596 04323 L2 0.039 0.631, 0.277
R3 0,055 0.758 0,186 13 0,056 0.806 0,138
RL 0,025 0.516 0.4,59 I, 0. 024, 0,707 0269
R5 0,016 0,790 0,194 15 C.016 0.847 C.137
Welsh in North Pembs.
Rl " 0,018 0,602 0.380 11 0:060 0.619 0.321
R2 0.096 0.539 0.365 2 (G.090 0,569 0.341
R3 0.077 0.720 0,203 13 0.089 0,708 0.203
RL 0,036 0.470 Q.49 1 0,060 0,560 0.380
R5 0.012 . 0780 0,208 I5 0. 024 0.895 0,083
Welsh in South Pembs.
R1 0.025 0.616 0359 Ll 0.057 0,660 0,283
R2 0.095 0,601 0.304 12 0. 069 0.591 0,340
R3 0.081 0."750 0.169 13 0,063 0,760 0.177
R4 0.031 06553 0.416 1. 0.013 0,711 0,276
R5 0. 025 0,806 0,169 L 0.013 00881 0,106

N = 33

N = 12,
N = 167
N = 160

*£4T



FINGER FATTERN TRIBADIT (CONTD.)

FEMALES
Fnglish in North Pembs.
o) 1 2 0 1 2
Rl 0.000 0,650 0.360 Ll 0.026 0a 564 0.410
"2 0.025 0550 Q.1,25 12 0.050 0.500 0450
R3 0,025 C.775 0,200 13 0,100 0.675 06225
R4 0. 000 0a525 0.475 1, 0.025 0a575 0.400
R5 0,000 0.850 0.150 L5 0,000 0.850 0,150
{Fnglish in South Pembs. ’
RL 0.041 0.653 0,306 L1 0.073 0.661 De265
R2 0.083 0.653 0.281, L2 0.098 0.607 0.295
R3 0.041 0.8L4 0.115 13 0.105 0774 0,121
Rl 0.016 0.525 0.459 I, 0.048 0,621 0331
R5 0.008 0.909 0.083 L5 0.032 0.903 0,065
Welsh in North Pembs.
RL 0.067 0.614 0.319 HR1 0,068 0,667 0,265
R2 0.13¢5 0,601 0261 12 Ca132 0.629 0,239
R3 0.079 0.823 0.098 13 00123 O 707 0,130
Ry 0,067 0.561 0.372 L, 0.086 Ce562 0.352
R5 0.049 0.879 0,082 L5 0071, 0.809 0,117
wWelsh in South Pembs.
Rl 0,021 0.61L 0.365 11 0.04L3 0.645 0.312
R2 0,116 0.514 0370 I2 0.086 0a557 Q0.357
"3 0,058 0,812 0.130 13 0.071 C.773 Ds156
R).}. Oa 007 60586 Ocl{,O? Ll]. 0. 021 Oeélg.s OaB?f-l- L
RS Oa 050 Oo 800 09150 L5 0’ 029 Oo 8?1. 00150

N =40

N =122

N = 164

N = 138
bS]
Lt
I_\



TABLE 2+23(CONTD.)

FINGER PATTERN TRIRADIT (CONTD.)
DUAL PARAMEITRS
iy G .

: - F

/ey [ v | ¥/ | X2/ [ v o) | oo | Bre) | | /() | wew
Males
R1 0358 |.162 855 1.646 548 899 423 | .225 680 2756 2295 o141
R2 2212 |.109 2480 14339 887 « 73 <189 | .226 2613 «566 2142 o 066
R3 2370 | .609 2736 o489 695 25,90 0226 | 61 =705 983 .238 <334
RL 495 10373 «321 {.198 2 7L2 2432 2509 | 2526 674 2576 «273 0156
R5 W86 10267 | o488 [.271 770 2512 <602 | .363 914 .713 2269 5117
L1 +293 |.130 »730 527 188 816 »300 | 24,8 080 25690 0212 «116
L2 <07 |.021 o777 1830 4,82 . 288 168 | 075 2483 04,00 227 .091
L3 2699 1 .410 2528 |.965 622 2523 471 | o713 .159 0521 2760 | o701
L 253h | o425 «005 |.201 o T54 87 262 | .93L -028 2196 672 459
L5 o449 | 230 0590 |.343 711 .516 2064 | 2019 313 2132 2212 080
Temgles .
Rl .399 | .18 W42 |.196 438 0248 «239 | 390 «591 2926 +626 0997
R2 .105 | .035 143 [.046 .079 .178 JOLL | 0L 0371 0512 0222 .332
R3 +369 | 4166 543 |.211. o Th6 2880 011y | 038 A .262 418 234
R4 o715 {789 <027 [+223 o514 o157 0163 | .123 2067 .062 <662 422
R5 103 | .25, 2152 |.122 .029 <65. 2159 | .063 «152 .210 «351 o5L7
1 0169 1,034 o476 0263 459 2277 0157 | .030 .948 961 489 «146
L2 -168 | .095 060 |.046 +562 LT 020 | 013 461 2247 0495 o241
13 o267 |.222 +281 |.167 +483 «239 «310 | .189 -851 869 NA: b
T4 063l i o265 4036 1.659 LTh 730 0397 | 351 s37h 2930 | o718 o7
L5 2137 § .048 .169 |-113 . 086 a 045 »191 | <164 .082 .780 2556 <721

S

*qGz



TABLE 2024

MALES - FINGFR PATTERN INTENSITY INDICES = SINGLE_PARAMETERS

BP " _FBP W
N S , N 5 E W
PIR  Mean 6,598 | 6,312 6.373 61,60 6.5019 | 64464
SeDe 2,077 1 2,032 2,05, 1.981 1.915 2,039
t-test/P .133 « 740 809
M-W/P . 079 <661 870
P1L Mean 6.1194 5.982 6,082 6,009 6,135 4,005
S.De 1.935 | 1.900 2,120 1.553 1.995 1779
t=test/P .4,38 758 .382
M-W/P 760 2380 2623
P1T Mean 12.729 112,300 12.463 | 12.477 12.629 |12.495
SeDe 3-726| 3.625 3.95L 34225 3.491 3597
t-test/P 208 2975 631
M-W/P o121 538 668
A B g D A B c D A B g D
Mean oo 60382 7,059 6.258 6,504 PIL. 6,008 .8706 5.962 6.000 . 12,382 13.878 12.235 12.515
S.D. 1.910 2,131 2.126 2.059 2,038 2,168 1.791 1.869 - 3.538  3.635 3.702  3.720
g b G x| L d
PIR (t-test/P 077 2292 L8612 119 L6122 .035
(M~/P 2090 156  .506  .237 o450  L.0LO
P (t-test/P 083 .852 8,0 LOLO .972  .027
(M-W/P 2088 L410 4999  .223 o413 .080
pp  (t-test/P 2049 «500 o738  L055 .759 .02 N
Y (Mw/P - B
d .050 ,308 709 L,121 507 036 o



TABLE 2,25

FINGER PATTERN INTENSITY INDICES — SINGLE PARAMETERS — FRMALES

. BP PBP . D
N S N S E ] W ~
PIR Mean 5,900 6o 440 5,717 6.796 é.2,7 6. 000
S.Do 1.900 1,298 1.948 6,176 1 s 094, 2,021
T-test (P) 2072 . 085 o349
M-W/P .308 »098 «795
PLL Mean 5,930 5,958 5,673 50927 5.901 5,363
S.D. 2.266 2,008 2.181 1.957 2.057 2,125
T-test (P) 889 2363 «811
M-W/P 798 +737 -604
_.E‘]___T; Mean 110824 12-14.0]. ] 13366 120714_8 12.]’.;.’.; 11085£|.
S.D. 32,903 5,198 3.955 6.683 5.03L 3,865
T-test (P) 177 - 066 o415
VeW/P .818 271 «639
DUAL_PARAMETERS
A B C D A B D A B C D
Means 6.550 64550 60345  5.739 5.8L7 6.625 5.058 5.758 12,400 13,175 12.402 11.48)
P1R F1L P1T
S.D. 5.898 1.663 2,125 1.925 2,175 2,108 1.8 2.277 6519 3,358 3,697 3.966
L E g ! L 4
( T-test/P 1.00 010 719 015 2149 2575
{ M/P .130 .068 492 - L028 . 289 2369
PlL ( T—t&"st/P -Olq.9 n209 0397 0030 0739 0099
( B’[—X‘I/P L] 019 e 369 . 14.77 ° 020 ° 9'08 L] 080
PLT ( T™~test/P 473 042 +998 Ol .175 2237
( M-w/p ,055 259 «659 .019 2548 +139

*LS2



PAIMAR RIDGE .COUNTS

TABLE 2,26

Males Mean SeDa gl g2 Females Mean SeDe gl g2

RAB 40e41 5.8 0.232 | 0,635 RAB 29.85 551 0,122 0.932
RBC 26.30 8.25 ~1.349 | 2.966 RBC 25.61 8.91 | -1.286 2.179
RCD 35.34 10.05 =2.041 | 5.107 RCD 3465 11.06 | =1.812 0.702
LAB L41.73 6.03 0.415 | 0,620 IAB 41.50 5545 305 0,619
1BC 25.58 8.51 -1.380 | 2.620 1BC 273 9,71 | =1.308 1.427
LCD 33.93 10.88 =1.747 | 34429 LCD 33,09 12.46 | =1.618 2.118
RP TOT 104.42 12.83 -0.233 | 0.382 RP TOT 102.19 13.67 0,403 | ~0.182
LP TOT 103.94 14.23 =0.156 | 0.431 LP TOT 103.49 14022 | =0.321 0,489
TPRC 202,37 25.69 -0.,188 | 0.215 TFRC 206.58 26,88 | -0.2L7 0«40

*8%¢



Single Parameters

PAIMAR RIDGE COUNTS -~ SINGLE PARTITION
£=TEST PROBABILITIES

TABLE 2.27

Males

BP

PBP

DW

Females

BP

FBP

DW

RPTOT
LPTOT
TPRC

RAB
RBC
RCD
IAB
IBC
1.CD

0,899
0.617
0.779
0,969
0.905
0.838

0.596
0.860
0.772

00894
0.737
0.312
0.692
0.785
0,975
0.872
0.956
0.759

0,758
0,242
0,710
0.425
0.485
0.917
0.514
0.470
0.500

RAB
RBC
RCD
LAB
LBC
LCD

RPTOT
LPTOT
| TFRC

0.182
0.766
0.832
0.347
0.361
0,160

0.196
0.645
Go&19?

0.433
C.895
0.640
Oe 856
0.763
0.416

0.682

0. 714
0.99

0.915
0.569
0020
0.602
0.258
0.24"7
0.538
0.635
0.55'

Dual Parameters

Males

ok

F

G

Fema;es
Ky

l'ﬁ

G

*\'

H

I

RFTOT
LPTOT
TRRC "

RBC
RCD

IBC
LCD

0,082
0.18%
0.810
0.562
0.005
0.039
0.043

0.026
0,020

0.451 | 0.470
0.410 | 0.736
0,661 { 0.831
0,903 } 0.759
0,223 | 0.366
0.463 | 0.543
0.882 | 0.883
0.2371 0,636
Oe 501|. O. 773

=

0.055 10953
0.038 10,260
0,703 {0.854
0.382 | 0.648
0.003 |0.811
0.034 }0.931

0.019 | 0773
0.006 {0.537
0.008 | Oa7LL

<4
01541 0.109
0,126] 0,863
0.9104 0.655
0.4328 0.361
0.021 0.158
0.090) 0,033

0.027 0.524
0.043] 0.588
Oo 021.4.' 05870

0,285
0.615
00809
0,280
0.706
0.325

0.139
0.411
0.253

0.148
0.437
0,398
0,142
0.896
0.520

0.330
0.622
O-1,4,6

0.051 | 0.741 | 0.010
0,678 {0,719 | 0.518
0.967 {0.473 {0.854
0.149 | 0.588 [ 0,054
0,326 | 0.589 | 0,197
0,033 | 0.789 | 0,006

0.786 | 0.708 | 0.237
0.482 | 0.806 |0.908
0,722 1 0,791 | 0.624

* Ccemparison involved subset EN

*652



PALMAR_RIDGE_COUNTS

MANN-WHITNEY PROBABILITIES
Single Parameters

Males BP PBP DW Females BP PBP DwW
RAB 0.836| 0.893 | 0,609 RAB 0.115 | 0.34, | 0.012
RBC 0673 | 04462 0,177 RBC 0.891 0.562 | 0.658
RCD 0.309] 0.156 0.649 RCD 0.458 0,698 | 0.768
1AB 0.956| 0.586 00348 LAB 0.559 0.9L5 | 06113
1BC 0.813 | 0.461 0.499 IBC 0,690 0.962 1 0elbl
LCD 0.998 ] 0.837 0.628 1CD 0.676 Qa670 | 0.964
RPTOT . 0.613| 0.886 0,513 RPTOT 0.093 0.751 | 0.294
LPTOT 0.979| 0.885 | 0.453 LPTOT 0.5L5 | 0.677 o.asg
TPRE : 0.726 | 0,75, 00516 TPRC 0o2L7 0.891 | Q.L426
L-‘BM‘Paz smeters
Males Females )
E* F G ¥ I J¥* | - g¥ F G H* I J*
RAB 06163 | 04,2 | 0a733 04173 | 0.736 | 0.198f 0.085 | 0,141 | 0,136 { C.085 | 0,970 | 0.011
RBC 0.025 | 05252 | 0.796 | 0.002 [ 0,183 | 0.0LL|| 0.699 | 0.802 | 0,952 | 0.586 | 0.811 | 0,839
RCD 04912 | 0,258 | 0,620 | 0.806 | 0.626 | 05934 0.759 | Qo504 | 0.881 | 0.962 | 0.606 | 0.669
LAB 00340 0.872 | 0.827 106257 | 0743 | 0a291 0,281 | 0535 | 0,230 | 0.086 | 0.467 { Q.041
LBC 0004 { 0094 | 0:251 {0,002 { 0730 | 0025} 0a720 | Qali59 | 0e575 | 0e66L | 0.936 | 0.865
1.CD 0.085 | 0.4,80 | 04763 | 0057 | 0e669 | Oo1OLY 0.,10L | 0.86L | 0962 { 0094 | 0.909 | 0.178
RPTOT 0.020 | 0,758 | 04943 [ 0,008 | 0,769 | 0,018} 0.555 { 0,087 | 0.289 | 0.901L { 0,509 { 0.156
LPTOT 0,012 | 0.246 | 0.560 10,003 | 0.650 | 0,018 0.902 | 0,381 | 0.629 | 0.792 1 0.807 | 0.800
TPRC 0,010 | Qo467 | 0,640 | 0004 | 04799 | 0,013} 0,855 | 0164 | 0.417 | 0,806 | 0.628 | 0.433

*Comparison involved subset, IN.
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BAIMAR PATTERN FREQUENCIES

TABLE_2.29

No._of Patterns . No. of Patterns

Males (N=712) 0 1 2 Mean [Females(N=723) 0 1 2 Mean
PTR 2959 <041 - 0.041. .942 0 057 0,001 0.060
RTR «951 0,9 - 0. 049 2 9L7 053 - 0.053
P2R «931 . 069 - 0.069 .568 2032 0.032
C2R +399 001 - 0.00L 1.0 - - -
PR 1459 o541 - 0.540 o185 2515 - 0.515
P3TR 907 093 - 0.093 +913 - C87 - 0.087
C3R 994 - 006 - 0,006 s 999 - 001 - 0.001
Pi,R 0591 +397 0011 0,420 =581, o1l . 003 0419
CLR 992 .008 - 0.008 =999 - 001 - 0,001
ULR 997 . 003 - 0,003 1.0 - - -
FHR .869 2131 - 0.131 ;888 - 109 . 003 0.115
CHR « 761, «235 - 001 0.237 »T43 2249 .008 0,266
RHR . 966 034 - 0.034 «963 0 037 - 0.037
UHTR [ 999 s Ool - 0. 001 ° 997 ° 003 - Qe 003
CHTR «999 001 - 0.001 1,0 - - -
PTL .886 »110 004 { 0.118 »8G956 2104 - 0.10,
RTL 912 . 087 .001| 0,090 2925 075 - 0. 075
P2L 2962 .038 - 0.038 .G82 . 018 - C.018
C2L «999 - 001 - 0,001 1.0 - - -
P3L . 719 «.279 001} 0.282 729 0271 - 0.271
PBTL 0855 0114,5 = Oo 11,'.5 e88}+ 9116 el O- 116
CBL l.O - b - 0999 cOO]- - Oe C'Ol
PAL 2392 »566 02 o650 2383 . 588 . 029 0.616
cLL . 985 . 015 - 0. 015 982 2018 - 0.018
ULL 993 » 007 - 0,007 2596 o 004 - 0. 00/
PHL +865 ,131 <004 | 0139 .880 | o116 L004 | 0.125
CHL .758 .239 .003| 0Q.244 723 2272 « 004 00281
RHL 2987 .013 - 0,013 .G86 - 0L - 0. 014
UHTL 2999 . 001 - 0,001 1.0 - - -

+ CHTL 999 001 - 0,001 i.0 - ~ -

*T92



PAIMAR PATTERN FRFQUENCIES — SINGLE PARAMETERS

TABLE 2.30

BP FBP DY
Males
2 2 - )
X5 (P) X5 (») X5 (P) N

PIR 0.001 0.979 0.091 0.762 0.0L0 0.841.
RTR 1.536 Te215 0.016 0.859 0.640 Ouli 21,
P2R 0.1425 0.51, 0.016 0.899 3.785 0,052
C2R (0.029) (0.864) {0.009) (0.925) (0.062) (0.803)
P3R 1,165 0.075 1.358 0024, 0,318 0.573
P3TR 0.200 0.655 0,000 0,992 Oalili6 0.504
C3R (0.088) (0.766) (0.337) (0.562) (1,102) (0.294)
FL4R 9.778 0.008 0.833 0.659 0.638 0.727
CLR (0.027) (0.869) 0,101 0.751 (Ca,27) (0.513)
ULR (0.029) (0.864) - - (0.142) (0.707)
PHR 0.567 0e451 (0.019) (0.889) 0.393 0.531
CHR 20345 0,310 2.918 0. 088 14.789 0,001
RHR (0.453) (0.501) (1.663) (0.197) 0e/,65 0.4,93
UHTR - - - - (0.062) (0.803)
CHTR (0.029) (0.864) {0.009) (0.925) - -
PTL 2,908 0,234, 2.538 0,281 1,078 0,583
RTL L.142 0,12 0,990 0,610 1.519 0.468
P2L 0.008 0.931 0. 844, 0.358 5.4,14 0.020
c2L (0.029) (0.86L.) (0,009) (0.925) (0.062) (0.803)
P3L 04115 04735 0.012 0,911 1,508 0.475
gg{L 0.393 04531 0.929 00335 0.001 0.975
PLI, 1,689 0,096 1.642 0,440 1.075 0.584
CLL (0.016) (0.899) (0.034) (0.856) {(0.043) (0.835)
g%g (oez'zg) (0.598) (0, 209) (0.925) (0.133) (8.715)
: 127 132 1:042 34 PR s
RHL (0.000) (0.996) (1.008) (0.315) (0.004.) (0,950)
UHTL (0.029) (0.864) - - (0.062) (0.803)
RHTL (0.029) (0.864) (0.009) (0.525) - -

N:B. Figures in brackets refer to patterns present in very lew frequencies.
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PATMAR PATTERNS — MALES

TABLE 2,31

2 (P) T Mann-Whitney Probabilitie
BP PBP DW BP PBP W
PTR 0.979 0.762 0.841 0.809 0.994 0.692
RTR 0.215 0.899 0.426 0.151 0.699 0.328
P2R 0.514 0.899 0.052 0.410 0.895 0.036
C2R (0.86L) (0.925) (c.803) (0.236) (0.362) (0.435)
P3R 0.075 0e24, 0.573 0.062 0.197 0.521
P3TR C.655 0.992 0.504 0.548 0.827 0.42L
C3R (0.766) (0.562) (0.294) 0.772 (0.895) (0.117)
PLR 0.008 0.659 0.727 0.083 0.891 0.678
CLR (0.869) (0.751) (0.513) (0.731) 0.411 (C.282)
ULR (0.864) - (0.707) (0.236) - (0.269)
PHR 0.451 0.889 0.531 0.373 0.736 0.459
e N A N o | e
UHTR 0.8 ') - (0.803) - - 044,35
CHTR 0.861, - - (0.236) - -
PTL 0.234 0.281 0.583 0.230 0447 0.733
RTL 0.126 0,609 0.458 0.150 0.868 0..4,00
P2L 0.931 0.358 0.020 0.885 0.229 0.011
C2L (0.864) (0.925) (0.803) (0.399) (0.272) (0.200)
iggL 8.735 0.911 0.370 o.égz 8.977 g.ggg
531 0.335 0.975 0.4, 0252 .

C3L . - - - - - -
PLL 0.096 0.440 0.584 0.956 0.201 0.413
CLL §0.899g 20.8553 20.835; (0.814) 20.5503 Eo.916g
ULL 0.598 0.925 0.715 0.326 0.272 0.4,08
PHL 0.412 0.439 0.473 0.727 0.668 0.399
CHL Celi55 0.287 0.001 0.311 0.222 0.000
RHL 0.996 0.315 0.950 0.673 0.113 0.777
UHTL éo.sea‘ - (0.803) (0.236) - (0.435)
CHIL 0.8645 | (0.925) - (0.236) (0.362) -

O ggz



PAIMAR PATTERN FREQUENCIES ~ FEMATES

TABLE 2.32

_ BP PEP N TR
(2 (P) R _ (r +2 (E)

PTR 1.109 0.292 0.68L 3.105 3,105 0.21.2

RTR 0.24,8 0,619 00145 0,703 1,860 0.028

P2R (0.1.04) (0.747) (0.145) (0.703) (2.173) (0.140)

C2R - - - - - -

P3R 0.000 0.991 1.572 0,210 Q. 0L0 0.921

P3TR 0.491 0.8l 0,183 0.669 0.931. 0.335

C3R (0.017) (0.896) - - (0.04,6) (0.831)

FLR 0,171 0.679 0.519 0.471 1819 004,03

CLR (0.0L7) (0.896) - - 0.0L6 0,831

Uh,R - - -~ - - -

PHR 1.288 04525 0.010 0,920 0.549 0,760

CHR 5,267 0.072 24398 0,30, 2.239 0,327

RHR (0,130) (0.718) (0.169) (0.681) 0,221, 0.636

UHTR (0.017) (0.396) - - (0.178) (0.673)

CHTR - - - - - -

PTL 0.002 0.963 0,019 0,892 0,001 0.967

RTL 0.4,01 0.527 1.302 0,25, 0,109 0.742

P2L (0.031) (0.861) (Leh3L) (0.231.) (0.042) (0.838)

c2L - - - - - -

P3L Ca113 0.73 0.577 0oLl 7 0. 027 0,869

p3TL 0.017 0,895 0,012 0,912 0,00/, 0949

C3L - - - - (0.0L6) 0.831

PLL 0. 042 0.979 0. 61,9 0,723 0,101 0,951

CLL (0.300) (00584 ) (Co541) (0.4,62) (1.821) (0.177)

U4L (0.280) (0.597) (0.000) (0.98¢) (0.660) (0:417)

PHIL, 0.34,0 0. 844, 0,058 0,952 0,052 0,974

CHL 2.758 00252 1,193 0,551 1,011 0,603

PHIL (0.122) (0.727) {0.220) (0.639) (0.126) (0.723) i

UHTT - - - - - -

CHTL - - - - . i
 SVUUPNSUVREES W, [ S
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PATMAR PATTERNS — FEMALES

TABLE 2033

epnstinnn

Females X (P) - YW O(p)

BP TBP. W BP — PP 1 oW
PTR 04292 0.4,08 0.212 0,212 0,262 0.151
RTR 0.619 0,703 0.028 014,86 0,482 0.018
P2R 0.747 0,703 0,140 0,551 004,82 0.091
C2R - - - - - -
P3R 0,991 0,210 0,921 0.916 0.186 0.861
P3TR 00481, 0.669 0.335 2386 0.4,57 0.272
C3R (0.89%6) - (0.881) (0.254) L - -
PLR 0.679 0.471 0.4,03 0.612 0.393 0,407
CLR (0.896) - (0.831) (0.380) - (0.218)
UiLR - - - - - -
PHR 0.525 0.920 0.760 0.529 0a920 QulTh
CHR 0,072 0,301 Ca327 0.760 0.'108 0.139
RHR 0.718 0. 631 0.636 0,551 Do lfi1 0. 501
UHTR (0.896) - (0.673) (0:254.) - (0.762)
CHTR - - - - - -
PTL 0,968 0,892 0,957 0.918 ! 0.920 0.93
RTL 0,527 0.254, 0.742 Coly 2l 0.150 0.63
P2L 0,861 0.231 0.838 0,895 0.108 _ 0.935
c2L - - - - - j -
P3L 0.737 0.L47 0.869 0.660 0.365 0.802
P3TL 0.396 0.912 0.949 0.988 0.938 0.855
C3L - - (0.831) - - ' —8
PLL 0.97 0.72 (.951 0.918 0.9 - 0.880
CﬁL (o.zéZ) (O.Zé%) (0.1%7) (0.385) ’o.1£; ‘ (0.102)
U4 L (0.597) (0.986) (0.417) 0.853 (0.309) (0.161)
RHL 0.844 0,952 097k C.61/, (0.761) (0.919)
CHL 0.252 0,551 0.5603 0,127 | 00540 0.881
RHL 0.727 0,639 0.723 0. L564 0.971 0.497
UHTL - - - - - -
CHTL - - - - - =

o
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PATMAR PATTERN FREQUENCTES — MALES

TABLE 2.34

BP - PBP DW
Q 1 2 0 1 2 0 1 2

N S N S N S W E W El W B L W 5 W E W
PTR 0955 0951 00['.5 -01.;9 .- - 0956 0955 oOl],l;. .Ol,,5 - - ¢955 0961 oOl!],5 0039 - -
RTR . «960{.930[.04C|.070| = - | «941}.925.0521.071{ - - 2941|957 [-059 (. OL3] = -
C-?-R 0995 ].O 0005 - - - 0933 1.0 -007 - - - 1.0 0988 - 0002 - -
P3R «530] 4y [+470].556) - = | »511|.429(.L891.571 - - oL2] L4067 455814533 = -
P3TR <911} .89 1.089|.106| -~ -~ |.919[.911}.081.{.089|{ - - .918}.900 |.082 [.100| - -
C3R 09951993 1.005}.007f - - ]993[.991].007[.00G| = - 1.0 991} - |.009] - -
P}+R n535 0602 0436 0398 0030 - 051;8 .55[4, 'L}-[_th oh.L},é .007 - 0599 0585 -3911— .L].Ol 0007 .OlL|.
CL'],R . 990 . 993 . OlO ° 009 - - . 978 . 991 022 1. 009 - - ° 996 [ 989 . OO’I «011 - -
ULLR 0995 1-0 -005 - - - 1-0 1-0 - - - - l.O 0995 - .005 - -
PH:R 0856 .88.’4 n]l;.lq, -116 - - 0889 -875 .lll 0125 - - -881 1862 0119 1138 - -
CHR ¢792( +7391.2081.257 =~ [.004 [ «822]|723]|.178{.277| =~ - .685).810(.312.188] - {.002
RHR . 960 . 975 . OLLO u025 - - 0956 [ 991 L] Ob,[p . 009 - - . 97[; L] 961 L] 026 . 039 - -
UHTR 1.0 {1.0 - - - - }11.0 §1.0 - - - - 1.0 |.998) - |.002} = -
CHTR «995/ 1.0 !.005 - - - | «993{1.0 |.007[ = - - 1.0 |1.0 - - - -
PTL «901| .866{.099|.123! - |.011 | .904|.875|.096{.107| —- [.018 .881|.8891.112(.109].007] «002
RTL L] 936 . 898 . 059 o 102 . 005 - o 926 . 920 (] 067 . 080 . 007 - . 900 . 918 [] 100 [} 079 - [] 002 ]
P2L «960) .958;.0,0).042] - - | «963].929|.037|.07L| = - 0941].9771.0591.023| - -
C2L 1.0 | .996f - |-004| =~ - 1.0 {991 = [.009] = - «99611.0 }|.004| - - -
P3L « 718} .736|.282|.264] - - | «70L| 7054296 {s295]| = - «699| . 7301.301|.268} =~ |.002
PBTL 0876 .852 012[4, .llq.8 - had .881 l830 '119 !170 - - .855 .857 011;.5 -11;3 - -
CBL 1.0 100 - - - - 100 l.O - - - - 1.0 l-O - - - -
PI.I.L .391 .353 .535 .602 .O7L‘, 0035 .385 -14.614, .556 014.91 0059 001.[.5 .L‘LOE .381 056:". .571 0033 .01].8
CI.‘,L L] 985 . 932 - 815 o 018 - - . 9%0 - 33% ° 030 . 8%8 - - ] ggg . 38{.{ (] 8%? . 8%8 - -
ULL [ - .00 .0 - - 1. ° - . - - . . . L] e - -
é%L .gZi .273 .13% .l%% - 1.007} .874] .893].126|.098] - {.009 .851] «873 .lhi 01251 .007] «002
CHL . 792 . 765 . 208 . 2[{.3 - . OO[,. . 822 . 759 . 178 . 2[;.1 - o~ . 68}.'_ . 803 . 309 . 197 L] 007 -
RHL «985| .989; J015( 011} -~ - | «973|1.0 |02} -~ - - .989 .986 |.011f .014{ - -
UHTL «995{1.0 |o005| -| -| - |1.0}| - -1 -] -] - 1.0 | .998] =-].002] -|. -
CHTL 999 1.0 | .005] =-{ - | - [.§93]1.0{.007] - | =-| = 1.01.04 = =) = ~
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PALMAR PATTERN. FREQUENCIES =~ FEMALES

TABLE 2435

8P L PBP DW
0 1 2 0 L 2 0 1 2
N S N S N |3 W E W E W B E W I W i) W
PTR 0956|2928, 044 {0072 = | = [:930{.964].07C[.036 | = | - [.927(:952].070}.0L8 1,003
RTR 0951 1936049106, = | = 14965 {.945|.0351{.055 | ~ 0923 1,963 1,077 1.037 1 - -
P2R 0GT75 16966025034 = | = 1:69651e9051.035 055 | = | = 1.955[.9771s045 023 | - -
C2R 1.0 {1.0 - - - | =~ [1eO [1.0 - - - 1.0 [1.0 - - - -
3R LT el 751052910525(1 = | = [ohTh 638210526 (618 | = | = 1o49C|e483{.510 517 | =~ -
P3TR 0902 1:9251.0981.075] = | = .912{e9361.088 [J0&L | =~ | = [-899].922{.101).078 | - -
C3R 0995 (1.0 {005 - - | = 1.0 (1.0 - - - 1 = [1.0 [.998% =~ 002} - -
IEL'—R- n55[.|, 9577 0L|J-L6 ol{,23 - - -553 9609 ul;l;,’? 3391 - - ? O]. 0572 0399 ol;23 - 3005
CLR 1.0 [.G96] = {.004] =~ | = 1.0 [1.0 - - - | = 1.99711.0 (.003| =~ - -
ULR 1.0 [1.0 - - - | = 1.0 1.0 - - - [ = {1.0 [|1.0 - - - -
PHR o873 1891|127 1.1C6| = 40041877 1e8731.123 (o127 | =~ | = {.878(.895.119 {.103 {.003 [.002
CHR 2T06 171316275 1e287]1.020] = [0702 067310281 {6327 LOL8| = o713 {762 }.276 |.231 010 |.007
R.H.R e966 a955 o03,4. aOI.;.5 - 1974 =955 u026 -O}.ps = - 0969 9959 0031 00,4.1 - -
UHTR b 2995 (1.0 |005] = - - 11.0 1.0 - - - | = 1.9971.998{.003 [,002 | - -
CHTR l.O loo - - b - ].oo lsO - - = - lno 1.0 bl - - -
PTL 088218791118 (121 ~ | =~ 1,904 19001096 [,100] - | = 1.895].897{.105 103 | ~ | ==
RTL 0926109061 07 {09l = | =~ 1095619091041 [s091 | = | = 169201929 |,080 071 | = -
P2L e975[:977].0251.023] =~ | = [.956(a991]s0L4 1009 | ~ | = 1.983[s9821.0171.018 | ~ -
C2L 1.0 {1.0 -~ - - | - 1.0 {1.0 - - ~ | = (1.0 {1.0 - - - -
P3L 0735071710265 {.2831 = | = 1.7371.6821.2621.318 1 = | = {0724 {732 (276 {268 | = -
P3TL o8871.8871.113 1,113 = | = 1.8511e855|.149 105 | = | = .881[.8861:11G [+1LL { =~ | ,-
C3L 1.0 ]1.0 - - - | - {1.0 [1.0 - - - | = 1,9971.,0 {,003| - - -
PLL 23821.389.593 [0585|+025{202604301e4,36] 544 |:518 0026|045 1.381 |.38L |.587 |.588 1031 LO27
Cl.|.L a985 597ll- 0015 0026 - - loo 0982 - 0018 b - 0972 0989 0028 ooll - -
ULL ¢9951.996].005 {004 = | = 1.0 [991] - {.CO09| - | ~ 11.0 993 = [-007 | - -
PHL .8871.8721.108 |.125{.005] 2004 [ -895 | 08821 4096 |.109 1009 [-009 |.881.|:879 [+115 {s117 [, 003 1,005
CHL 0667} 27321 2324 |5 264 | 4OL0[ a 00k | + 7021 .736] 4289 |.264 {009} = | =727| #721{,266!,277 {007 |.002
RHI,.. +980| 989 .020].011] - -~ 1,982 ,ééz .018 °01é _9 - |.9831.989|.017].011{ - | -
qHT} 1.0 1.0 - - - ~ | 1.0{1.0] =~ - -| - 12,0}1.0 - - - |-
~-:HIL 1.0{ 1.0 - - - - | 1.0} 1.0} =~ - -{ = 11,0]1.0 - - - |-

*L9Z



PALMAR PATTERN FREQUENCIES - DUAL PARAMETERS -~ MALES

TABLE 236

. B - C 1 D

9) L 2 0 1 2 Q.. 1 2 .9 1 2
PTR TN +056 - <939 - 061. - +956 o Olily - 2958 « 02 -
RTR «903 - 097 - «970 2030 »950 =050 u .958 »0L2 -
P2R «895 .105 - «879 <124 - 0931 « 069 - 0952 <048 -
P3R oLlydy <556 - - 4,35 +515 - by .556 - +536 o/ 68 -
P3TR <927 «073 - -848 - 152 ~ »869 « 131 - 0 G23 077 -
PLR 2597 « 4,03 - o545 o455 - 2606 039, ~ 2530 435 1,036
PHR . 887 0113 - <848 152 - .881 2119 - 2857 o143 -~
CHR + 702 2298 - <667 »333 - .'7169 .225 | .006 815 - 185 -
RHR. =976 « 021 - 0970 -030 - 975 2025 - 958 s 02 -
PTL 2839 JA45 | .016 «9C9 .09 - .888 .106 | .006 »899 0101 -
RTL <847 «153 - «G70 . 030 - 2938 - 063 - 2929 .C65  [.006
P2L 2935 « 065 - «909 - 091 - <975 2 025 - «576 2024 -
P3L 2710 «2G0 - +697 2303 - -756 o 204 - 720 2280 -
P3TL 2847 -153 - » 509 o091 - 856 o 14, - 2875 a 125 -
PLL - 387 «581 |.032 »333 2576 1,091 o34y 619 | .038 2399 <530 {.071
PHR «855 2137 {.008 +818 .182 - . 888 106 | .006 - 869 .131 -
CHR . 718 27, 1.008 636 364 | - <781 0219 - 0821 0179 -
:RI'IR 2 (7’81!4, ° Ol6 bl 1 2 0 - e 3 99/4. ° OO6 - - o Ol8 -~

N.B. All patterns with very low frequencies have been excludede.
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PAIMAR PATTERN FREQUENCIES -

DUAL _PARAMETERS - FEMALES

A B___ " C_ - D

0 1 2 0 1 2 o 1 1 2 O 2
PIR .903 . 097 - =950 2050 - «950 2050 - +957 2043 -
RIR <911 .089 - 2925 <075 - « 957 - 043 -~ « 957 .043 -
P2R o Aty . 056 - <975 . 025 - .986 0L - 2976 =021 -
P3R 476 524 - #525 75 - <475 0525 - s45 o543 -
P3TR - 895 « 105 - 2925 « 75 - 0950 »C50 - - 896 - 104 -
PLR «589 o1l - a525 oNT5 - o567 <433 - «561. 0439 -
PHR . 887 «113 - »825 o L75 - <894 099 | Q07 « 884 0116 -
CHR 2661 0339 - o675 275 | «050 «759 0241 - 2713 W27 | LCL2
RHR «968 2032 - 0975 » 025 - 09L3 . 057 - 2963 2037 -
PTL <8387 .113 - «800 «200 - 2872 «128 - . 902 .098 ~
RTL 2911 .089 - 875 -125 - »901 «099 - 2939 - 061. -
PZIJ 0968 0032 - 0975 0025 - 5986 aO]J.;. - 0976 =O2I.|. b
P3L o726 02Tl - <725 « 275 - 709 2291 - »738 0262 -
P3TL «355 o145 - «950 o275 - <915 - 085 - 872 2128 -
PLL 2395 <581 [.024 »325 o550 | 2025 »383 0589 | .028 2396 0579 {024
PHL -871 0129 - 2900 o075 1,025 .872 »121 | 007 - 381 <116 o
CHL 750 o242 |.008 o700 2275 | 025 . 716 2284 - +659 »335 | .006
RHL 576 | <02 - 1.0 - - 1.0 ~ - 976 1 .02 -

N.Be. Patterns with low frequencies not included.
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PALMAR_PATTERNS X ~ MALES
I F G T I 5 J

e ) | 1 1 X oL & | el £ ﬂr_wfv)ﬂLajgéﬁ ()
PTR 109 | 741 »032 857 | .0L6 831 000 2984 | 095 =759 - 001 2972
RTR 2767 | 2381 2009 2923 |1.675 .196 033 o856 | 2,713 .099 -001. 2972
P2R (e002)(963) (2339) | (.560) [ (756) | («385) [(1.512) | (-219)(2.69) | (-101) (ohho) (.508)
C2R - .001 2981 - - (.826) | (2363) (.023) | (-879) -
P3R » 051 °821 2.418 .120 | .Cl4 +907 119 2731 | 2.070 2150 aobs 810
P3TR 1,146 | .285 2,013 <156 [1.962 o161 | 1.061 2303 | o005 .944 001 .976
C3R - - (002) | (. 966) (2285) | (593) | (=826) | (2363} (2023} | (.87 (.089) | (-765)
PLR <111 | ,739  {6.888 .032 | 002 0568 | 1.217 oS4l | 5.168 076 2205 2650
CLR +509 | o476 [(.002) | (2966)[(285) | (2593) | (.108) | (o712) (.070) | o791 | (. 768) (.381)
ULR - ~ |(.0c1) | (.921)] - = | (+826) | (.363) (.023) | (-879) -
PHR 2092 | 761 «233 «629 | 001 0973 »020 887 | 2332 2565 ,053 .818
CHR .031 | .81 |1.933 «380 |2.665 2261, | 2,850 2091 | 4.560 .033 | 1.904 386
RHR 2179 | 672 .282 +595 | »117 2732 .033 856 | .236 627 182 669
UHTR - - - - - ~ - - - -
CHTR - - - - - - - - - - - -
PTL 14257 | +533 |1.082 2582 [1.696 24,28 .019 2891 | /0156 125 283 .868
RTL 2,523 | .112 «971 616 [5.321 021 «819 b, % 619 037 - 099 =750
P2L 2021 | 885 .083 o773 |1.808 «179 [(1.9638) | (.161)(2. 056§ (.152) | (1.776) {(0.183)
C2L o509 | o476 - - ,016 .898 - - 1 (e023) | (879 - -
P3L 2005 | .942 2379 .538 | .558 oli55 -00L 2952 | .OO4 o947 <243 622
P3TL 24,02 1 526 113 2737 | 003 <957 067 2796 | .272 602 .280 +596
C3L - - - - - - - - - - -
PiL 24212 | o331 |3.519 2172 | 585 746 <55l ./58 2.356 <308 | 1.765 ATA
CLL E,019§ $°8893 E.lzag 2,725) 083 2773 gaooo) E.obl\ ?.1183 é./Bl anoo ozsa
ULL «505) (176 305 o581)| -063 202 | {.826) 3ﬁ4$ 0251 -616 - 000 «584 )
PHL 6631 2718 11,502 LT1 | <673 AT o217 620 | 1,392 0,99 | 1.667 435
CHL Lo22L | o542 +599 o139 |2.5,8 2280 | 4650 2031 | 5.318 070 | 2.381 0123
RHL 2019 | .889 | (.206) | (.650)] «050 22, | (<000) | (.991) (.118) | (.731)] (.768)| (-381)
{ff-:.?% - (.001) | (.981)| - - | (.826) | (.363)] (.023) | (-879) - -
L - - - - - - = & SR - -

*0le



PALMAR PATTERNS X° - FEMALES |
B § F G A T J

x NI N N N ] x| () 2 ey L L (e
PTR B854, 0522 .000 2989 | 1.551 «213 052 820 1 2,532 2112 .162 687
RTR L} 003 9956 ° 078 ° 781 1 3636 o 201 o?\.gl.; .6(“0 10823 o L (6 0177 o 67L|.
P2R 2145 703 s051 o821 [ 2,200 120 +300 2584 | 1,199 o213 =052 .819
C2R ~ - - - - - - - - -
P3R «129 =719 «039 o844 | 013 +910 0351 2554 | .037 ,ehe .1A2 706
P3TR - 061, 2805 | 2.351 0125 | 2,104, °1a3 2063 .803 | 026 871 2052 «820
C3R - ~ | (.006) {(.940) - (+589) | (L443)] 020 - 888 - -
PLR o275 | <600 2000 0997 | L051 °821 .05, L816 | .123 o 7R 088 769
CLR (2358) |(+550) - - [ (.00L) (. 49) ~ ~ | (.020) |({.888) - -
ULR - - - - - - - - -
PHR 4562 o,53 | 1e363 506 | 2998 0607 0550 4591 012 2913 | 1,990 2370
CHR 6,588 .037 | 2.256 2323 | 2.613 106 ohll 2300 | 2.757 2252 | 7.450 «021,
RHR .088 . 767 2318 2573 | WL36 »509 015 2902 | 016 2399 0162 .687
UHTR - - 2006 {4940 - - (s589) | (443) (2020) | (.888) - -
CHTR - - - - - - - - - - - -
PIL 1,287 0255 2423 2516 | o032 .858 | 2.339 2126 { .052 =820 803 =370
RTL o134 o714 | 16052 2305 | 007 <934 | 1.109 6292 | oLL6 2505 «031 «860
P2L .088 2767 2051 2821 .328 2567 300 2584 | o002 . 968 u052 .819
C2L - - - - - - - - - - -
P3L .038 846 +18) 6681 027 2871 2001 29721 009 2926 »000 2997
gB{L _a7h6 u186 1.038 .308 1n81o =179 L=2“ °263 0061 0805 .1)9 o690
3 - - - -
PLL @8 um7 2092 2955 ,om 0962 'mo 2705 | 001 2999 <491 oBB
CLL (e001) |(=972)) (.121) H(. 725)| (288) | (2347)| (e017)| (897)(12315) | (.251)| (.052) | (-819)
ULL (2365) | (546) (00L) (2969) (+589) | (o043) (-020) | (-888)] (eL55) ( 500)
PHL 3.891 ,143 1.189 u552 .918 2632 | 40,607 .099 | .023 <875 | 10517 24,68
(‘H—L a9}.,l,6 n623 15879 0391 1.675 al_],33 la617 nl.[.l‘.é 2097}4, 0226 80514.5 0170
%ﬁﬁ_ 2099 °,,3 1.855 o173 | 1,627 207 .131 718 L4l o107 - -
UHTL, - - - - - - - - -
CHTL - - - - - - - - - - - -

°TLe



272

TABLE 2.4,0.

FINGER TRIRADII FREQUENCIES
0 1 2 I 1 0 1 2 ]
, = T T - =
Yales | Females
RL o013 .587 1 L,00 § RL . 035 +650 2315
RZ 075 <561 o34 § B2 »108 0583 310
R3 » 066 o743 »191 | B3 « 077 +809 11,
| RY, 024 0506 oGS | Fi » 029 0582 »386
| B3 o ClLi, o797 188 | =5 031 2856 2113
Ll -039 0859 302 5 13 .058 670 271
L 2071 2616 2313 [ 12 2105 0591, »301
13 0059 769 2171 ﬂ L3 0107 «750 0143
1L 030 6L 1 W32h | 14 054 618 2328
L L5 o013 P .88l | __.106 % 18 OL5 0 8L7 .08 |
N o= 712 N =723
PATMAR TRIRADIT
FREQUENCIES
i 0T 7 2 3 0_ 1 1 ) 3
TR o[;,l’? 0583 - - TR ' 01.;50 0550 - -
TR «597 1.383 |.002 - T1R 0567 1 .418 | .015 -
T2R »9C3 .096 | .00L - | T2R «920 | 2080 - 1 - |
TBR o716 0282 1.001 - # TBR 0676 | 4320 | .00L , -~
TR.R e 997 L) OOl - - TR.R & 999 ] 001 - -
TUR ° 996 ° OOL;. - - TUR L 997 L3 003 - ha
TEFR «938 1.037 |.025 - TEFR 0931 | +035 | .033 .001
TL oh21 | 4577 | .00 - TL 76 14521 | .003 -
TLL o541 | o430 14029 - T1L 2508 | o473 | .019 -
T2L <937 | .063 - - T2L 291 | 086 - -
TBL oTh2 | 2255 | 4003 - TBL 069 | 30 | .OOL -
TRL £999 | 001 - - TRL  [1.000 - - -
TUL 2999 | .001 - - TUL  11.000 - - -
L’[‘EFT o S’Zl ] O5q [ 065 ] 006 TML a 889 o 055 o 055 | -
N = 712 N =723
DIGITAL TRIRADII FREQUENCIFS
NN 5 6 7 8 ¢ 3 L 5 6 7 8
Males vl;lj—e
TDR  |.0371.802{.1361.017].003].001 TR 1,052 1,837} .09 |.010} . 001}, 000
TDL  [oOkk] «781{.152|.020|.000}.001) TDI. [.078}.786].122].013+001}.000 l
N o= 712 N = 723



U=Test (P) + Chi2

Test = Associated

Probabilities

TABLE Z2.41

Palmar Triraddii
Single Partition
Variables BP PBP DW BP PRP DW
XZ(P) U-test /P X2/(P) U~test/P X2(P} U~test/P XQ(P) U=test/P X2(P) U~test/P X2(P) U=~test/H
Males Temales
TEFR 0659 2363 .821 069 .100 | L.182 552 2500 .918 | .835 2068 | 101
TR 2357 »311 377 2311 »325 | .288 =997 2928 2983 | 911 o547 | oh98
T1R. 4,03 349 24,07 2561 o500 | 683 490 2501 2995 1 <917 2206 | 533
T2R »365 JTL6 814 2616 o270 4 L422 .288 754 «380 | +265 LT | 2392
TBR 1,80 0343 o470 2386 200, | 2002 ,518 2999 2279 | .266 2275 | -160
TDR =176 o575 21,89 254, 2281 | <827 635 | 2521 0521 | ~437 .368 | o621
TEFL 383 412 538 4,82 816 | .582 o571, 2687 2937 | 764 2696 | 932
TL 802 2782 2593 508 2099 | 069 +560 0304 AL T A 2076 1 104
T1L «377 «212 668 28 2321 | 278 =716 1,26 2809 | «6i2 2324 | .368
T2L L1 317 2933 2818 886 | .588 21,67 2373 o429 | 2313 o411 339
TBL 0523 397 ol 357 2001 | «COL 0219 o155 0550 | 667 2522 1 o463
TOL 887 767 . 763 581, 479 | .586 o176 2918 | o584 | <413 o745 § 12000




DUAT, PARAMETERS PATMAR TRIRADIL TABLE 2.42
E F G H T =7

X2 M-}l X2 M-W x> | M~ &E_ M-y xf_. Mo X° M=l

Males
TEFR 2529 | .337 .313 | .736 L009 | 038 2566 | 975 <41 | 817 ML | .817
TR o531 | o411 166 | ,135 2538 | o461 2290 | 2213 .593 | .698 847 | 598
T1R 0190 | 548 2273 1 .117 2567 | .288 .223 | .398 2865 | 992 2183 | 2992
T2R »929 | .681 967 | .821 0506 | 931 297hL | L7732 L2 | o631 .872 | o631
TBR .813 | .657 SLTL | o427 w499 | 405 0193 | 135 o2 | o321 »503 1,321
TDR 131 | .184 o154 | 217 2593 | 478 L083 | 077 2236 | 327 2566 | 2327
TEFL oL9L | 199 .927 | .83 2266 | .1Ch 2937 | 627 0227 | o687 888 | 2687
TL 2535 1,15 «397 2339 »517 ollyly 21,69 +361 2999 2723 870 | o723
T1L .80, | 601 0143 | o120 2153 | 2561 0542 | 0273 496 | .88, 667 | .88l
T2L A7) | o278 0562 | 418 #790 |} 2599 2539 | +335 0997 | W124 2252 | o124
TBL 2731 | .616 0820 | 717 120 | .06) O7L | <04 -058 | 078 0123 | 078
TDL 785 | .718 2868 | .650 .580 | o448 o570 | o551 o815 | <395 0299 | .395

Females
TEFR o856 | 4579 «903 | .886 243 | L140 o654 | #7214 o148 | 157 2793 | 659
TR 111 | 076 91 | o422 w977 | 925 0036 | ,023 2576 | 498 0119 | 083
T1R S80L | 669 oSLT | SLTT 480 | L7450 oh3lL 1 2255 2510 | 0297 o527 1 2517
T2R 805 | 581 2317 | 220 o143 | 2090 2915 | .832 o721 | =575 o820 | o537
TBR «200 | .978 786 | 695 0366 | 2302 2126 | 669 571 | o191 0158 | +503
TDR 2287 | .275 .378 | 093 «206 | .080 2519 | »323 o434 | <896 «768 | <940
lI‘EFL a238 .l&"-l.;. o[.|,57 021-4.3 07.'4.,4, ° 589 0185 n069 o 539 ] 56]- 05[4,0 031_|,l|,
TL 2601 | 470 063L | o554 .099 { .0,L8 ,011 | .01 2023 | .009 2034 | 040
T1L .88L | 739 2974 | .885 .029 | .023 0396 | <245 .039 | 026 0352 | .218
T2L o261 | 145 0126 | 085 o6 | <323 2129 | 071 0629 | 502 578 | 3L
TBL 0943 | +790 161 | 077 «580 | .492 H02 | L3148 o453 | 314 «997 | .841
TDL 2198 | 604 270 | .863 023L | 865 896 | <571 57 | «9EL 0357 | 706

*Le



PALMAR PATTERN INTENSITY INDICES — MALES

TABLE 2

43

R e Tt S S

Single Parameters

BP PBP DW
N S N 3 E W

RPPI Mean 50605 5.680 54575 5,718 50718 5,583
SeDo 0935 =955 - 8LA 1.059 .935 . 889
t~Test/P -394 0231 056
M~W/P ' 671 286 »030

LPPI Mean lya T2 5,833 5.699 5.782 54902 5,694
S.D. 0912 1,187 2937 1,302 1.230 .539
t=Test /P + 216 2579 019
M-W/P 641 .998 =027

TPPI Mean 114354 11.516 11..278 11.509 11,426 11.292
S.D. 1.51 1.91 1.578 2.233 La94 1.556
t-Test /P 300 2363 .018
V-W/P .657 o645 009

Dugl Paramsters -

A B C_{.D A | B o D A B C D
pppr  Mean | 4.742]5.87915.631]5.560 rppy] £+C25| 5-909 5.686]5.689 ppr] LLo771 11.789]11.321j11.281
T SeDe | 1.096| L7811 .829] 0950 17 =1.350 .OL7) .9821 .90L “..22230] 1,269 1.600{ 1.537

E F G H T J
RPPT T-test/P 1,18 o473 350 .07 .133 »116
- a M"‘N/P 0119 9429 0663 oO]ll. 9260 001;2
LPPT T-test/P 576 .973 . 020 207 .018 2233
N— M-W/P -981 .782 o Ol 2221, 072 2168
TPPT T-test/P « 954 .818 061 077 .038 .117
Somes M-/ P «269 .827 .108 . 020 . 069 2022

‘oLz



Single Parametars

PALMAR PATTHRN, INTENSITY INDICES - FEMALES

BP ___IBP Q%H,
N 5 N 1§ 5 W
RPPI  Mean 5,662 50635 5.64L9 5,682 50671 ‘ 5,528
S.D. . 859 .951 2841 1.1.08 1.056 « 793
"rnSU/P 0753 5801;. 005].
M=W/P »731 513 o OLl,
LPPL  Mean 5,772 717 5,681 5,722 5.710 5.673
SoDe .918 1,021 <869 - 981, .983 2931
t=Test/P 543 o Thl, -608
M-/ P »501 825 2765
TPPL Mean 11,436 11.355 110336 11.417 11.3 1 11,6205
9 De 1.519 1.722 1e437 1.804 #TLT 1.493
~Tesl; /l.D néol 9715 019{')
w/P 2543 787 2286
Dual Parameters .
A B C ) (A B C D) Al B G D
BPPT Mean | 5.764]5.750]5.521]5.640 LPPT | 5°730]50875]5.70515. 747 | ppy 11.488] 11.625[11.239]11.389
E— SeDe | 1,079 29541 .809] 835 | === {1.037]1.01711.010] .894 | = 1, 835__;,912 1.615] 1,480
E F G il A
RPPT t~Test/P | «941 0211 NN 470 227l .22
M~W/P .918 2208 .021 4,89 .227 150
LBPT t=Test/P | <440 =703 847 431 »380 2351
== M-W/P oNT7 .695 .983 0510 .691 o164,
rppy  b-Test/P | 676 4,03 2 2L7 380 | .628 -189
= M~W/P .635 +399 2291 L, 729 226

*9Le



DISCRIMINANT FUNGTION ANALYSIS

REDUCED MATRIX

North Pembs., n == 192, South Pembs.;n
Total =~ 466

Standardised Discriminant Function Coefficients

Groups = 274

Function 1

RFR3 049449
IFU1 Ool2627
IFR3 ~0.82762
LUl 0,82519
LIFU5 -0, 57497
LPPL ~0,2858),
Eigenvalue 0.05161
Canonical Correlation 0,222

Explained variance on one function = 0.,0,928
Df = 6; ZI-L)“g
3.9,829

06213056
Sigp 0.05

F=value =

.D2 =

% correctly classified cases = 58,58%
0:450 S.D.Us

Distance between greup centroids =

(8-DeU» = Standard Deviation Units)

-~ CHIID'S BIRTH FIACK - MAIES

N

L

ABLE 204

N RAC T

Groups

LT TS .

FULL MATRIX

North Pembs., n = 192, South Pembs., n == 274
Total = Lb6

Standardised Discriminant Functicn Coefficient

Function 1

RIR3 0.35028
R¥US 0. 21,925
LFul 0.30055
LFR3 ~0e 59441
LUy, 0657920
PLR Q.35773
CHR ~0,21130
PTL ~0a 28741,
P3L 0,17009
PHL 0.65112
TiR 0.25527
TL -0 07204
T1L -1e4£760
T2L ~0e36314
Eigenvalue = 0.09310

Canonical correlation 06292
Fxplained variance on one function = 0.08526

Df = 15, 450
P~Value = 2.79314
D2 = 038352
Sigp = o005

600 52%

Distance between group centroids = 0a592 S.N.Ue

# correctly classified cases =

*Lle



TABLE 245
DISCRIMINANT FUNGTION ANALYSIS - PARENTS' BIRTH PLACE - MALFS

FEDUGED, MATRIX FULL MATRIX
Groups NoPembse, n=131, 5.Pewbs.,n=105, Total = 286 Groups N.Pembs.,n=131, S.Pembs.,n=105, Total = 236
Standardised Discriminant Function Coefficients Standardised Discriminant Function Coefficients
Fungtion L Funchion L
HFQ3 0,684,929 LFUL 0,281,65
LIRL ~0628760 LFR), -(}e 59152
I.FR2 -0,31161 LFUL 0,564,141
1.IU2 ~0a36951 . LFU5 ~-0,23931
T.FRA 0055756 RCD ~0.[3122
LEUL ~0.62382 LCh 0,29552
RCD 0.50158 CHR ~1.17697
IBC =0,/,0155 PHI2 -03179L
RPPL 0,2951,8 RIL 1022553
PTL "'20 L|,8606
Eigenvalue = 0.09452 P2L ~0.55737
P3TL =0,22993
Canonical correlation = 0,29} T1R 0.21950
TBR 1.08602
Explained variance on one function = 0.08644 TEFL 3,38047
L ~0e3L412
Df = 9, 226 Eigenvalue = 0,21549
2 Canonical ceefficient = 0.421
D™ = 038230 Explained variance on one function = 0.17724
Sig = 02 Df =17, 218
Sig = .05 P-Value = 2.76332
% Correctly classified cases = 60.17% 2 C 0.8691L
Sig = ,005
Distance between group centroids = 0.591 SoD.lls % correctly classified cases — 66.95%

Distance between group centroids = 0845 S.Dola
Q
©



TABLF, 2,47
DISCRIMINANT FUNCTTON ANALYSIS — ANCESTRY - MALES '

R a8 S ) AL TR TR AT A CMAT PSR e

REDUCED MATRIX MULL MATRIX
Groups FEnglish n -= 25( Welsh n = hl9 Total = 675 Groups FEnglish n = 256, Welsh n = 419 Total = 675
Standardised Discriminant Function-Coefficients Standardisced Discriminant Function Coefficients
Function 1 . Function 1
RFRL 030640 RFRL 0.2922),
RFUL 0e 261,91 RFU2 0./,0908
RIU2 047558 RFR3 ~=0,32592
RFR3 ~06:4,5930 RFU3 =04, 7575
R¥U3 ~0.59873 LFR2 0:23576
TEFR2 027625 LFU3 0. 47549
LFU3 0.65533 LFU4 0.3/,069
LEUL 0.41537 LFR5 ~0. 21568
LEFRS5 02662}, BRC 0-23005
P1L -0, 64765 RCD 0629242
LPPL ~0.552/,3 PLL ~0.4,5%946
P3TR 0.14215
Eigenvalue = 0, 04766 CHR. -0.23851
PHR 0,17221
Canoni.cal correlation 0.213 PZL -0.36791
TiR ~0624893
Explained variance on one function = 0.04537 L ~0.31023
TRL 01,2789
Df = 11, 663 Eigenvalue = 0,8827
Canonlcal correlation = 0.285
F-value = 2,87272 Explained variance on one function = 0.,08123
5 Df = 18, 656
D™ = (0,20216 F=value = 3,21685
Sig = 0.0 b = 0.37439
Sig = L005
% correctly classified cases = 60.44% % correctly classified cases = 64.30%

Distance betwee > entroids = :
¢ betwesn group centroids = 0.439 S.D.U. Distance between group centroids = 0,587 SeD.U
weern gre ; 8 - ) DellsUo

*6le



DISCRIMINANT FUNCITON ANALYSIS - CHILD®S BIRTH PIACE ~ FEMALES

i

REDUCED MATRIX FOLL MATRIX
Groups HNo.Pembs. n = 195, S.Pembs. n = 248, Total = /43 Groups N.Pembs. n = 155, S.Pembs. n = 248, Totel = 443
Standardised Discriminsnt Iunction Coefficients Standardised Discriminant Function Coefficients
Funchbion 1 Function 1
RFRL 0.98458 RFRI 0.,33308
RI'R2 ~-037791 RF¥R2 ~0.3/,958
IFTRL -0 6/,'753 ILIFR1 ~0.58611
LFU3 ~0.28686 1FyU3 ~-0.25899
LFR, 0.38812 LFRI, 0.38948
RAB 0.36560 RAB 0.32703
RCD 0.25327 RCD 0.39626
1.CD -0a 54704 LD 066129
P1R 0.2081.8 P1R 0,21684
P2R 031770
Eigenvalue = 0,068,0 P2L ~0,21,017
CHL ~0.29855
Canonical. correlation = 00253 TiR -0,18239
TDR ~0.43211
Explained variation on one function = 0.0640 TDL 0.37709
Eigenvalue = 0,09639
Df = 9, 133 Canonical correlation = 0.297
Explained variance on one function = 0,0882
F~value = 3,2909 Df = 15,427
o F-value = 2,7,43%91
D = 0.27761 n2 = 0.39123
Significance = .05 Sig = 0,005
% correctly classified cases = 60,95% 4 correctly classilied cases = 62.75%
Distance between group centroids = 0.50915 S.D.Us. Distance between group centroids = 0.59663 S.D.U.

°08e



DISCRIMINANT FUNCTTON ANATYSIS ~ FARENTS® BIRTH FLACE - FEMALES

REDUGED MATRIX
Groups. NePembs. n = 108, S.Pembs., n = 104, n = 104

Standardised Discriminant Function Coefficicuts

Function 1
RIR1 ~0675396
RFU3 ~0.53334
R¥R. ~-0.38331
LFR1 0.32041
LFR2 0.4,L,051,
LFR3 0,39223
LFU3 0.47143
LFR., -0.39643
RCD ~0.2757h
1CD 0.39208)
Eigenvalue = (0,15108

Canonical. coefficient = 0,362
Explained variance on one function = 0.13104

Df = 10, 201
F-value = 3.0367

D2 = 0,60,85

Significance = 0,025

% correctly classified cases = 64.,15%

Distance between group centroids = 0,72299 S.D.U.

FULL MATRIX

L=

Groups WoPenbs. n = 108, SePembs. n = 104, Total = 212

Standardised Discriminant Function Coefficicnts

function 1
RFRL 0.26315

RFhR2 ~0.27676
RI"R3 0023677
RFRL, 0023278
T.TR2 0020407
LFR3 -0,36997
LFR/, 044538
RAB 0.27378
RCD 0.19363
LCD =0, 58227
PIR 016610
RTR 0.448L5
PTR =-0.71041
PZR 0623495
RTL 0022497
PRL =0./3001.
CHL -0.16256
TDL 0.49153
EBigenvalue = 0.27736

Canonical correlsbion 0446
Explained variance on one function = 0,15892

nf =18, 193
F~value = 2,97392
p? = 1,11087
Sj.gn = 2 005
% correctly classified cases = 67.45% N

fod}
Distance between group centroids = 0092993 SeDaUs v



DISCRIMINANT FUNCTION ANALYSIS — ANCESTRY - FEMALES

RIDUCED MATRIX
Groups English, n = 269 Welsh n = 409, Total = 678

Standardised Discriminant Function Coefficients

Function 1
RFUL 0.66819
RFR2 0.2687L
RFU2 0.42788
RFR3 ~0670641L
RFU3 ~0,26307
RFUL ~-0.37940
IFUl -0,34681 -
LFU2 -0.32137
LFRL 0.30690
LFUL 0. 42745
RAB 0.46056
RBG -0.,19748
P1R -0,24832
RPPL 0.31290
Eigenvalue =

0. 05475

0,228

Canonical correlation

Explained variance on one function = 0,0520

Df = 14, 663
F-value = 2.5930

D = 0.228L4

Sigs = » 005

% correctly classified cases = 59.14%

Distance between group centroids = 01,6537

Groups

English n =

Eigenvalue
Canonical correlation
Explained variance on one function = 0.0801

% correctly

TABLE 2,50

269, Welsh n = 09, Total = 678
Standardised Discriminant Function Coefficients

Function 1

RFUL
RFR2
RFU2
RFR3
RFUL
LFUl
LFU2
LFUL,
RAB
RCD
P1R
RTR
P2R
P3R
PLR
PHR
CHL
PHL
TR
TBR
TL
T1L
TBL

Df

F-value

D

0.54181
021811
034193
-0.41039
"'O- 28765
~-0.32873
~0e23471
0.25850
0.39596
-0.30155
"Oo 20’.;.26
-0.29420
"Oo 19981
034714
0.17890
"00 2&179
0.73521
0.37648
0.35099
-0.205L4
-0.63405
-0.31757
= 0.08678
= 0,283

= 23, 65),
= 2.4,676

= 0.36207 Sig. =

classified cases = 61.50%

» 005

Distance petween group centroids = 0.57719 SDU

N
R



sroups North

Function 1 Function 2
"FRL 0.32105 -0.32160
RFUL ~0.28533 0.18794,
RFR3 ~0.42778 -0,10886
RFU/, -0.52585 0.42337
LFUL ~0,096.6 -0,36598
LFR3 0.69600 0026753
LFUL ~0.00885 -0, 89445
LFU5 0,19562 0.4,5809
LCD =0,22512 0.20286
P3R 0235845 019251,
P3TR -0,01820 0.30551
CHR 026920 0.,07198
RTL 0.33674, -0.05772
TR ~0,14821 0.4,8538
TiL 0.34915 0.17922
Figenvalue 0.0985/ 0.05998
Canonical
correlation 00300 0.238
Explained variance on 2 functions 0.1466

n = 192,

Df = 15, AMT

SaWe

DISCRIMINANT FUNCTION ANATYSIS = MALES
CHITD®S BIRTH PLACE (3 TOCATIONS)

n = 151 S.E. n = 123,

Sbandardised Discriminant Function Coefficients

Total = 466 Full Matrix

T~-Value Matrix

Group 1 (N
Group 2 (SW) 2076649

D? 0.7016
Group,3 (BE) 1.79573
D~ 0.3787

% correctly classilied

TABLE, 2,51

Group 2 (S.W.)

254,256
0.5979

cases = LL.42%

%14



DISCRIMINANT FUNCTION ANAIYSIS - FRMALES
CHILD®S BIRTH PLACE (73 LOCATIONS)

TABLE 2,52

Groups North n = 195, SeWe n = 132, S.E. n = 116, Total = 443  Full Mabtrix
Standardised Discriminant Functbion Coefficient
Tunction 1, Fungtion 2
RFR1 -0.36174 099601
RIUL. ~0038034, 030675
RFR2 028267 ~0,23910
RFU3 0.,22770 0.31560,
REUS5 ~0.45929 -0,21338
LFRL 0.51329 -0.35176
LR, 0.392,0 0.1.9640
LFUL, 0.51/,89 0.07398
RAB ~0.32308 0.22331.
LCD 0.35790 -0,26253
PHR 0.41205 0,08503
P3L 014279 0.27575
CHL 0.176'76 -0,22108 F=Matrix
PHILL -0 26718 0,00137 n
TLL __0.20663 ‘-0029616 GH;ELJ“QT.}. E—:Mﬂl
Gr p s\ p ° 5 .
Eigenvalue 0,11602 0,05752 gig&%%é‘giiA i.zg%31
Canonical correlation 0322 06233 Group 3 (Sﬁl 164,071 2.84,127
Explained variance on 2 functions = 0.1580 D2 T,3569 0.7385
Dt =15, 427
% correctly classified cases = 1,7.63

°feg



DISCRIMINANT FUNCTION ANALYSIS -~ DUAL PARAMETERS -~ MALES

'TABLE 2.53

i [ " REDUCED MATRIX ‘ 'y T " FULL MATEIX. R
Groups A=119 B=34 =186 D155 Total=49L | Groups A=119 B=3L =186 D[=is5 Total=49L
Standardised Discriminant Function Cocefficients Standardised Discriminant Function Coefficients
Funetion 1 Function 2 Function 3 Function 1 function 2 Function 3

RFUL 0030619 ~0.282/,6 ~0013275 RFUL 0,23603 (0o 27412 0.16276
RFJ2 0.39378 ~0, 01154 ~0. 01826 RFU2 0,30982 -0,090,.0 0.11373
RFR3 -0.4,1691, =0./,14,05 ~0,85280 RFR3 -0.38917 -0.55358 =0:23,39
RFUS -0,29816 =0,32201 0.07,03 RFU5 ~0¢ 28064, ~0.22338 0.15870
LFR2 0.13621 -0,01309 0.60191 LFR2 0.09976 0.27241 0.3L746
LFR3 -0e3.24414 0.50128 0,04,867 LFR3 -0,13681. 0.LL1.76 ~0.53203
LFU3 0.,28858 0.28,33 0.31667 LFU3 0-33199 De32,21 005465
TFUL 0.56473 -0 541,05 -0e33953 LFUL 0.41667 ~047730 023942
LIU5 =0.25533 =0,304.2 0.21385 IFU5 -0,19319 0.25857 ~0,12049
RCD -0.23943 ~0.1112/, 0.35730 IBC 039560 0. 02503 «0.3304L4
LBC 0.53169 0.32581 ~0.50673 PLL =0.1,0760 -0 04,961 005025
P1L ~0.4,9369 ~0,35133 0.04,232 LPP1 =0.43986 «0o L1270 =Ce32693
RPP:L Ou 31605 “Oa/+7[.|,9l.|, Oa 5,4_567 P2R -Oc 595/4.2 "’Oo 1224—[4—7 Oo 15377
LPPL ~0.64,956 0.63336 -0.71,826 3R =~0379323 «Q0 04153 0.66072
P3TR -0, 52686 0.01112 0.69689
PLR =00 73609 ~(,/,6969 0.73686
CHR -0.19710 0.12682 =0, 09532
RTL 02299/, ~0,11606 =Qe441, )76
FTL -0,00905 0652383 0,18787
T1R 0,06130C ~0.38621 ~0e35907
TDR 0.83296 0.36537 =0s32101
TL 0.4,2391 0.39024 ~0,12049
T1L 0.194,85 0.72197 0.05772

-
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TABLE 2.53_{CONTD. )

DISCRIMINANT FUNCTION ANATYSTS = DUAL PARAMETERS = MALES

i oy
Eigen Value 0»1022 004,649 0.03562 Eigen Value 014709 0.8013 0.06828
Cancnical cecrrelation 0.305 De211 0,185 Canonical correlation 0.358 0,272 06253
Explained variance on Explained variance on

3 functions = 0,17238 3 functions = 0.2662
Df = 14, 477 Df = 23, 468
F-Matrix F-Matrix

Group 1(EN) Group 2(ES) Group 3(WNJ) - Group 1(FN) Group 2(ES) Group 3(WN

Group 2(F Group 2(fS)

F-value 1.81202 F~value 1.89505

D2 3.1952 D 55958
Grou W Grou {

F=-value 2.90563 2.58411 F-value 2. 77565 1.98298

p? 3.2779  0.83293 p? 502437 1.0703
Group AL(WS {Group L(WS)

F-value 2.30450 1.59811 1.54001 F-value 2.35182 1054570 1.75072

D2 3.1198 0.6181,, 0.38110 D2 53316 1.0012 067255

¢ cases correctly classified = 36.44% % cases correctly classified = 42,91%

°98¢
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TABLE <ok

DISCRIMINANT FUNCTION ANALYSIS -~ DUAL PARAMETERS -- FEMATES

-

REDUCED MATRTX

o

[

FULL MATRIX

Groups A=116 B=39 (=132 D=198 Total=485 Groups A=116 B=39 (€=132 D=198 Total=,85
Standardised Discriminant Function Coefficients Standardised Discriminant Function Coefficients

Function 1 Function 2 Function 3 Funcition 1 Function 2 Function 3

RFRL -1.06E98 0.12,88 0.2941,6 RFR1 ~06249CL 0.82970 =Q.55'795
RFU2 -0, 06581 ~0.73117 ~0633348 RIFU2 =0.4,0906 -0 02042 047766
RFR3 045191 025048 0. 15204 RFRE3 032420 0637693 0.01192
RFR., ~0.21.037 00604314 0.1.8839 RTU4L 0-.39973 0,06818 -001.7686
RFUL 0.11799 0.4,6971 0. 0681, RER5 0.32085 ~0e 00977 -0050536
RFR5 -0.024,73 0.58568 0.52808 RFU5 ~0629297 0.27272 0.09411
RFU5 ~0.32009 ~0.32347 ~0.03758 LFR1 0.C6043 -0.36056 0.4,5268
LFRL 0.54229 -0.25701 ~0026551 LFU2 -0.23499 =0,28021 =0.29073
LFU2 012352 =0,09229 0.71247 LFR/, -06 78441 0.14991 -0.15757
RAB -0.4.9276 0.05603 -0,06028 RAB -0,03852 042171 -0015088
ILCD 0.48185 015277 0.02,16 I.CD =0, 05785 -0a4,121,6 024530
P1L 0.2081,6 -0.4,3187 -0.73398 P1R -0,10692 0.08768 =1,20257
PiT 0.10631. 047279 0.46319 P1T 031195 -0.33232 1.12653
RPP1 0019506 ~0416651. 0,09250

P3TR 0.26059 0.036G6 -0.01706

P3TL 0.18049 022577 0,00722

TEFR 016930 0,12903 ~0.30805

TEFL =063724L3 -0,23028 ~0,015/6

TL =Ca 52,55 ~0.4,2008 =0.42785

T1L ~0.67111 -O=15080. 0.01931

°L8e
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Eigen Value 0.082L8  0.,05638  0.03681
Canoaical coefficients 0.276 0231 0.188
Explained vardiance on '

3 functicns = 00,1649
Df = 13 ’ 1.;69

I=Malrix

Group 1(EN) Group 2(ES) Group 3(WN)

Group 2(FS)

F=value 2.36503

D° 343314
Groun 3(WN)

F~value 2.10903 1.610LL,

D 17405 0.44,682
Group L(WS

F-value 2.89303 2.27305 1.94959

D? 3.58116  0.94599  0.47535

% cases correctly classified = 38.35

TABLE 3,04 (CONTD.)

P v oA St

Eigen Value

Df
IoMatrix

Group 2(ES)

F=value

D2

Group 3(WN)
F-value
2
D
Geoup L(WS)
I’=-valus

D2

Cancnical coefficients

a T A e

O 2 :Li.| -].39

0352 0,30

[xplained variance on
3 functions

0.2786
20, /'1-.62

Group 1(EN)

2.4,689

504859

2.53112 162721
3.3246 0.71858
2.35916 2.9805L
L.6L8 1.9743

¥ cases correctly classified = 41.86

C.10/,29

Groun 2(¥3), Group 3(WN)

0.064.6l
0246

2.55769
0.99259

*88¢
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TABLE 322

SUBDIVISION BY AGE - MAIES

Medial Aspect of Arm Forehead
Filter o= A -
Mean Ssde |T=test [Mann-Whitney Mean Sode |T~test | Mann-Whitney

601 1 34020 | Lo1h | 0.379 0.4,07 601 1 {3434 | b.445] 0.000 0. 000
2 33,86 | Lo26 2 131.96 | 4.064

602 1 40«53 | 5,13 | 0.426 0.533 602 1 ]39.52 |5.252) 0,000 0.000
2 4089 | L34 2 |37.87 [Le36

603 1 4243 | 4.99 | 0.578 C.318 603 1 [41.58 |5.29 | 0.000 0.C00
2 42,18 | L.21 2 139.15 {434

60y 1 L4R2.56 | 5.20 1 0,065 0,014 604, 1 [41.79 |5.29 | 0000 0,000
2 /-[.107 "Ln 09 2 39»32 1.}325

605 1 L0.T0 | La27 | 0,006 0. 004, 6C5 1 139,81 |4.10 | 0.000 0,000
2 | 39466 | 3.95 2 137.54 | he2l,

606 1 L5011 | L2 | 0.00L 0. 001 606 1 144.21 13,86 | 0.C00 0.000
2 L3.87 | L.07 2 141.83 |42 -

607 1 55.02 | L.43 | 0.141 0.033 607 1 {55.58 [4.89 | 0.000 0,000
2 Shebly | 3.81 2 153.70 | Lel3

608 J 61256 | 3.94 | 04050 0,000 608 1 [63.28 |[5.14 | 0,000 0,000
2 60,88 | 3.16 2 161,27 |[3.91

6C9 1 63a5L | Le27 | Qo002 ,C00 5C9 1 [65.28 13.95 | 0,000 0. 000
2 62,37 | 3.07 2 162,83 |3.89

Age Croup 1 =
Age Croup 2 =

T=11 yrs.

= 12-18 yrs.

°T62



SUBDIVISION BY AGE, - FEMALES

TABLE 3.3

Forshead

Sede {T-test |Mann=Whitney
’L_,a-—--“-.. i -
5237 | 0.223 0.058
Lo2)

5.62 1 0al29 0,138
Le35

5.78 } 0.0L7 0,000
Lell

5667 | Q.015 0,000
4.19

5.51 | 0,003 0,000
502

5.74 | 0.00L 0.000
La15

6.3, | 0.005 0,000
3.82

6.68 { 0.030 0. 000
3.81

6.65 | 0,008 0. 000
3.46

Medial Aspect of Arm
Filter Mean |S.d. |T-test (Mann-Whitney Mean
601 1 133.93 5.2, | 0,037 0,027 601 1 | 33.56
2 34096 440 2 |32.96
602 1 L0oL7 15450 1 0,002 0,000 602 1 | 39,13
2 42.08 {437 2 |38.71
€03 1 L2.56 |5.51 | 0,200 0,220 603 1} 41.06
2 43.20 |Le17 2 |[39.80
601, 1 42,39 15.65 | 0,373 0.702 601, 1 | 41.22
2 42,85 1420 2 139.95
605 1 | 40452 {5.21 | 0.685 00822 605 1 | 39.62
2 L0a70 |4.10 2 38,13
606 1 Ly sTO | 5.48 | 0.504 0,969 606 1 | 4402
2 L5.04 |he22 2 | 42.33
607 1 5506 {6.53 | 0.989 0.381 607 1 155,97
2 55005 4459 2 | 54.38
608 1 61l.52 |6.14 | 0ab41 06129 608 1 {63.11
2 61.27 13.73 2 | 61.83
609 1 63.02 16,18 | 0.652 0.010 609 1 | 6L.82
2 62.7¢ 13.11 2 | 63.26

-Age Group 1 = T=1L yrs.
Age Group 2 = 12-18 yrs.

&
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SUBDIVISION BY BIRTH PIACE - MALES

TABLE 34

Age 7=~11 yrss Age 11-18 yrs.
Filter e =
{1g}; Mean SoCe T=-test Mann-Whitney Mean Sodo T-test fann-Whitney
=t

601 N 35.66 | Lel3 0,001 0,00, 401 N | 33.47 | Le35 0414, 0.1,88
35 33.19 | 3.99 S | 33.92 | 427

602 N L1e8L | 6.75 | 0.06 0.003 602 N | 4051 | 4e73 | 0.298 - 288
S 39.8, | 407 S | 41.12 | 4,19

603 N L3.70 | 5,91 | 0.030 0. 004 603 N | 41.79 | L.02 | 0.359 0,402
S L1e55 1| 439 S | 42,30 | L.L8

601 N L3.70 | 6.93 0,099 0,003 601, N | 41.76 | 3.74 | 0.793 0,904
S 4188 | Ll.11 S | 41.A1 | Laohd

605 N L2.80 | 3.26 | 0,000 0,000 605 N 1| 39.81L | 3.81 | 0.334 0,985
5 39653 | 4ol7 S | 39:59 | Le22

606 N L7:22 | L.21 | 0,000 0,000 606 N { 43.82 ] 3.54 0.602 0.767
5 L3.89 1 3.70 S { 4469 | 4.58

607 N 55,98 | 5.54 | 0.058 0.004 607 N { 54+35 | 3.40 | OeiL7 0.389
S S5he2l | 3.91 S | 54.71 | 3,39

608 N 62.66 | L.78| 0.027 0,000 608 N | 60.73 [ 3.08 | C.60%L 0.768
S 60.93 | 3,10 S | 60.9, | 3.19

609 N 6h.L6 | 6,42 0,105 0,000 609 N 62,19 | 2.95 0,948 0.989
3 62.86 Q.Q;J S | 62.17 1 3.13

(N n =50, Sn = 75) (N n = 98 8 n =150)

*£62



AUBDIVISION BY BIRTH PLACE -~ MALES

TABLE

Age '7-11 yrs.

Age 11-18 vrs.

Filter T

Forehead | Mean | s.de |T~test (Manun~Whitney Mean sed» {T-test |Mann-Whitney

601 N 37.26 | 9.39 | 0,003 0. 000 601 N |32.45 [3.92 | 0,109 0,125
S 32.82 | L.33 S5 {3159 L35

602 N Lle1l | 6.66 | 0.015 0,001 602 N {37.79 | 3.69 | Q.773 0.769
S 38043 | Lo82 S {37.%% | 467

603 N L3.26 | 6.99 { 0.009 0,001 603 N [38.69 {3.92 | 0.199 0,343
5 L0.32 | 4.15 S 13941 | 4e53

60k, N Lis3L4 | 712 | 0,001 0.C00 604, N 139.42 [4.12 | C.652 0,669
S L0436 | 4,05 S 13917 | 4.50

605 N L2.36 | 3.66 | 0.000 0. 000 605 N |37.71 [ 3.78 | 0.404 0,482
S 38.59 | 4o11 S |[37.26 | 4e73

606 N 46,08 | 3.60 | 0,000 0. 000 606 N [42.10 [3.96 | 0.358 0. 249
S L3.25 | 3.88 S |41.58 | Le61

607 N }56.76 ) 6,99 | 0,121 0002 607 N 54,08 |3.38 | Oalb51 0. 607
) 55:05 | 3.92 S 153.70 | 455

608 N 6426 | 7.15 | 0,162 0.002 608 N §61e54 | 3,60 | 0.235 0,165
S 62,72 | 3.51 S 160,92 |4.26

509 N 66492 | 4.81 | 0,001 0,000 609 N [62.77 |[3.65 | 0.980 0.984
S 64,.28 | 3.45 S [62.78 | 4.19
(N n=150, S n=75) (N n=98, S n =150)

*M62



SUBDIVISTON BY BYRTH PLACE - FEMALES

Age 7-11 yrs. Age 11-18 yrs.
Filter .

Arnm -, Mean | s.d. | T-test | Mann-Whitney Mean | s.de |T=test {Mamn-Whitney

601 N | 35.34 | 4.31} 0,027 0.058 601 N 350,63 | Lek5 | 0,042 0,026
S | 32.64 | 671 5 34:50 1 Le39

602 N | 41.58 | 4«31 | 0.108 0.377 602 N 42025 | La43 | 0.811 0.605
S {3947 | Teh9 3 4211 | Lo35

603 N L;.3087 L]_.23 00067 00205 603 N 14.3033 399}4, Onr/lo O-BE[L
S 1 4le51 | 7.33 S 43513 | 4eh8

60, N [ 43.58 | 423 | 0.057 0,213 60, N 43.11 | 3.91 | 0.426 C. 145
S | 41.06 | 7.58 S 42,681 L.53

605 N {41.87 | 3.52 | 0.039 0.102 6C5 N 4,0.52 1 3.85 | 0.485 0.8L6
S 9+32 | 7.34 S 4,0:89 | LaolLk

606 N [45.95 | 3.39 | 0,070 0,136 606 N L45:201 3,97 | 0,778 0.451
S | 43.68 | 7.55 S L5.05 | hel3

607 N | 56.24 | 3.11 | 04200 0479 607 N 55419 ) 3477 | 0633 0.939
S | 54.23 | 8.93 3 54291 5.31

608 N [62.42 | 3.09 | 0¢155 0.487 608 N | 61.05 3.97 | 0.236 0.350
S |60.,28 | 9.61 S 61,60 | 3.60

609 N | 64,00 | 3.36 | 0.161 0,748 609 N 52,701 2.76 | 0.479 0.4,07
S |61l.83 | 9.80 S 62.97 | 3.58

(N n=238, S n=A4T) (N n=110, S =n = 157)



SUBDIVISION BY BIRTH PIACE - FEMALES

TABLE 3«5

Age 7-11 yrs. Age 11-18 yrs.
ilter . .

Forehead Mean | s.d. |T-test |Mann-Whitney Mean | s.d. |T-test |Mann-Whitney

601 N | 34,501 Le2i, | 0.167 0.546 6501 N 33.68 | 3.57 | 0.011 0.01,
S |32.83 | 6.78 S 32.46 | heZ0

602 N | 40.45 1 3.78 { Q.104 00226 602 N 38.78 | L.11 | 0.99 0.879
S 138,40} 7.38 ] 38.78 | L37

603 N | 42.82 | 3.8l | 0.035 0.085 603 N L0.23 1 3.76 | 0.215 0.288
S 1 LC.02 1 7.86 S 39.60 | La17

601, N § 42.84 | 3.48 | 0.04, 0.124 604, N L0.26 | 3.86 | 0.294 0.309
S | L0231 7.65 3 39«71 | Lel7

605 N pLleb6 | 3.87 | 0.015 0.03., 605 N 38.29 1 3.97 | 0.641 O.741
S §38.53 | Teu7 S | 38,06 L.09

606 N § 45.58 | 3.42 | 0.04L8 0.078 606 N L2428 ) 4.39 | 0,701 0.752
S L|,3 © 02 7 L) 8}+ S 14.2 . L|.7 3 e 83

607 N || 5756 | 323 | 0.109 0.301 607 N 5he54 | 3,81 | 0,778 0.752
S f 55.08 | 9.29 S 5hel] ] 3,52

608 N I 6LaTh | 373 | 0.096 0.155 603 N 6lel2 { 3.21 | 0.211 0,048
S | 62,04 [10.12 3 62.00 | L.27

609 N ) 65.97 | 3.21 | 0.199 0.873 609 N | 63.04 | 3.74 | 0.718 0.967
S | 63.89 }10.39 S 63.19 26

(N n=38, S n=1.7) (N n =110, S n = 157)

°962



TABLE 3.6

SUBDIVISTON BY PARENTS! BTRTH PLACE -~ MALES

Age T7=-11 yrs. Age 11-18 yrs.
Filter
Mean | s.ds | T=test {Mann-Whitney Mean |s.d. |T~test |Mann-Whitney]

Arm 3

601 N | 35.656 | Lo43 - 049 «100 601 N 33.738{Le"T2 .583 349
S | 33.763 | 3.48 S 33.289{L.12

602 N | 41.313 | 8.01 0250 . 028 602 N 40,9341 5.17 977 <911
S 139.632|3.68 S 40,911]3.83

603 N | 43.125 | 7.07 L4 <149 603 N L2.295(L .50 « 923 +859
S | 42.079 | 3.35 S L2375 hel3

604 N | 43.125 | 8.36 «554 .063 601, N L2.033]4.30 62 .458
S | 42,184 | 3.36 S L1eL161L .29

605 N | 42.813 | 3.76 ] .003 .008 605 N 39.803| L4021 | +225 «235
S | 40.211 { 3.40 S 38.911|3.64L

606 N | 47344 | 4.95 | .OOL +007 606 N 41,0115 3.80 | 676 «353
S | 446290 | 3.02 S L3.80L] 423

607 N | 55.063 | 6.88| .838 0222 607 N 50,4787 3.85 | 308 o216
S | 5LeT790 | 3.25 S 54.089| 3.49

608 N | 62.281L | 7.89 | .49 0021 608 N 61.000{ 3,19 | 976 +697
S 61.526 2-81 S 610018 3.1[[- )

609 N | 63.719] 7.87| .889 «150 609 N 62.803{2.91 | .152 .189
S | 63.921 ] 2.31 S 62,000 3,11

(N n=232, Sn-=38) (N n=561, S n=56)
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SUBDIVISTON BY PARENTS?! BIRTH PLACE - MALES

TABLE 3+6 (CONTD,)

(Forshead)
Age 7-11 yrs. Age 11-18 yrs.
Filter =
Mean s.d. | T~test Mann-Whitney Mean 5.d. [T=test jMann-Whitney

Forehead

601 N 138,750 | 11.23 013 .001 601 N 32,066 | L1l | O34 . 026
S 133.290 | 4.01 S 30.482 | 3.79

502 N | 41.031 | 8.20 0167 . 008 602 N 37.377 | Le4O{ «916 + 850
S 138.763 | L.38 S 37.286 | 1,93

603 N | 43.656 | 8.32 074 » 000 603 N 38.525 | 4,500 .058 -6L9
S 40,737 | 3.74 S 38.482 | 4.16

604 N | 45.469 | 8.27 . 005 « 001 601, N 39,623 1 .88 .10L «110
S | L0.816 ) 3.46 S 38.268 { 3.87

605 N | 42.84L | L.O7 «000 000 605 N 37.689 | L.28] 142 023
S } 39,105 3.11 S 36.500 | helt2

606 N | 46.3LL | 3.56 » 005 . 004 606 N L2.148 1 .60 021 011
S l.|.3°816 3-62 S 400375 3068

607 N | 56,500 | 8.42 580 .C35 507 ' N 546161 | 3.87 | 0259 12
S | 55.642 | 2.82 S 53,269 | L.67

608 N | 63.935 | 8.80 | .576 .020 608 N 61.216 | 3.89 | »743 .380
S | 63.026 | 2.65 S 61,000 | 4420

609 N | 67.781 | 5.19 007 003 609 N 62,754 | L.90 | 759 «395
S | 65,000 | 2.22 S 62,518 | Lo4l

(N n=32, S n=38) (N n=61, S n=56)

‘862



SUBDIVISION BY PARENTS' BIRTH PLACE ~ FEMALES

: . ‘Age 7-11 yrs. hge 11~18 yrs.
Filter o - -
. Mean | seds |T=test | Mami~Whitney Mean | s.de |T=test | Mann-Whitney
Arm

601 N {35.074 | 410 | o460 385 601 N 35442 | 4,.82] <160 . 063
S | 34143 | 453 3 34304 [ Lo15

602 N 141333 | Le23 ,L63 .817 602 N 42,271 | L.80{ 894 «855
S 140489 | 417 ' S 42.159 | b.65

€03 N | 43778 | 3,57 0213 403 603 N 434339 | 4o56| 660 2359
S | 42.381 | L.C8 S 42,986 | Lo L9

604 N |43.889 | 4.13 0131 0264 604 N h2.932 1 Lah1 | o649 2366
S 142,095 | 3.85 S L2551 | L.95

605 N | L2.148 | 3.46 2039 . 079 605 N L0672 [ Lol 7| 560 0292
* S . I.|.Oeo95 3:13 S l|.0n203 l;,a 55

606 N [45.630 | 3.29 | -306 .388 606 N 454517 | Lo35 | 0252 155
'S L4762 | 2.23 S L4623 | 4038

607 N 560370 3911 1:2]_’|. 03’-!-5 607 N 5[].:828 ,4.056 0637 0598
S {55.278 | 3.05 S 5lol06 | 535

608 N 162,704 | 3.17 «295 0713 608 N £0.707 | 469 | .698 2981
S | 61,905 | 2,02 S 61..000 | 3.79

£09 N | 644630 | 3.41 ) o137 0298 609 N 52983 | 3.22 | .25, a551
S ]63.429 | 2.04 S 62,2901 3.53

(N n=27, § n=21) (N n=58 S n=69)

°662



SUBDIVISION BY PARENIS! BIRTH PLACE - FEMALES

TABLE 27 (CONTD. )

Age T7-11 yrs. Age 11-18 yrs,
Filter .
Mean | s.d, | T-test | Mann-Whitney Mean; s.d. |T-test | Mann-Whitney

Forehead

601. N | 34.889 | L.18 | .237 147 601 N | 34.085] 3.91{ 041 . 063
S {33.429 | 4.19 3 32.565{ 433

602 N | 40.667 | 2.8, | .291 <179 602 N | 38,8811 L.539 2596 706
S 393381 Ll,nl;,? S 389/.;.1'4,9 l.goéss ’

603 N | 43.07L | 3.68 | .190 »122 603 N 40,6611 3.76 | 037 066
S | 41.52L | 440 S 396159 | L2

601, N | 43.519 1 3.63 | .095 .075 604 N L0.153 ] 4.27 1 .399 2530
S | 41.619 | 4.07 S 39.507 | 4,32

605 N | 42,148 | 3.87 (| .202 <199 605 N 38.379 1 4.0 | 185 0123

_ S | 40.714 | 3.73 S 37435 ¢ 3.94

606 N |46.000 | 3.72 1 647 -518 606 N 42.052 1 .28 | 584 -785
S | h5.524 | 3.31 S L2460 § La16

607 N 58,185 | 3.45 | 255 <379 607 N 54:431 | 3,98 | <696 575
S5 157143 | 3.59 S 5Le17h | 3.42

608 N {65,148 | 3.82 | .212 097 608 N 51.086 | 4,99 [ 387 24,07
S {63.905 | 2.70 S 61.783 | L.05

609 N 166,630 | 3.04 | 588 2958 609 N 63.293 | 4,.38 | .323 .208
S | 66,619 { 1.88 S 62.609 | 3.15
(N n=27, S n =21) (N n=158 S n=69)

°00¢



TABLE 3.8

DIVISION BY ANCESTRY - MAIES

Age 7-11 yrs. Age 11-18 yrs.
Filter
Mean | s.d. | T-test | Mann~Whitney Mean | s.de.|T~test | Mann-Whitney

Arm

601 E {34.088 | 3.91] .790 «993 6C1 B 33.859 | Le53] 997 0629
W | 34.268 | Lo27 W 33,861 | 4.07

602 E ] 40.088 | L.50] .429 +319 602 E 50,537 | 4.50] 192 =171
W | 40750 | 3.43 W L1140 | Lo21

603 E | L42.368 | L.661 ,907 .813 603 E L1a792 | 4.37{ 126 2072
W | Lbo246l | 3,18 W L2466 | L.08

6oL E | 42,228 | L.bLh | o546 »550 604, E 41.322 | 3.88] .115 . 059
W | 42.701 | 5.48 W L2.01 | 4,22

605 E | 40.368 | L.35 ] o468 0552 605 E 39544 | 4.21] 635 24,8l
W 1;00875 !4.;2[1. w 39° 711-5 3075

606 E ) AL-8T7h ) Le3h ] 5159 24,28 606 E L3866 1 L, 56] 958 2380
W | 45,046 | 4,17 : W 43.889 | 3.6S

607 E i 540597 | Lol i o373 2203 607 B 5L.0L0 | 4.02) .C9L 2024,
W o} 55.241 | 4.57 W 54,726 | 3.64 :

608 E | 60.930 [ 4.08 | .138 . 085 608 E 60,356 | 3.00] ,0C8 . 007
W | 61.884 | 3.85 W 61.260 | 3.23

609 E | 63.228 | 3.21 | 440 0131 609 B 62.034 | 3.04] .083 »C87
W | 63.705 | LT3 W 52.606 | 3.08

=
o

]
[y}
8
~—r

(E n=57, W n=112) (E n= 149,

°TOE



DIVISION BY ANGESTRY - MALES

TABLE 38 (CONTD.)

Age 7-11 yrs, Age 11-18 yrs.
Filter - =
Mean |[s.d. | T=test | Marm-Whitney Mean | s.d.{i=~test | Mann-Whitney
Forehead
601 E 33429 | 4o23 . 088 2142 601 B 31.893 | 4.10] .806 2966
W 3he355 | 727 ] 32.000} 404
602 E 39.035 Lol | o344 2259 502 E 37.356 1 16| 060 «O7L
W 39,768 {5.74 W 38,236 | L.47
603 B 51L1.000 }3.83 «2L7 2091 503 E 38,765 | 4.<37] =152 » 187
W L1875 [5.90 W 394331 431
604 E 10,860 13.97 | 065 «250 604 E 38,7721 3981 .04L0 2062
W 42:270 {5.79 W 39,707 | 440
605 E 38,719 |3.73 -013 <018 605 B 37,0041 3.77] 079 » 089
W 10.366 |4.19 W 37.870) Lo53
606 E 43,386 |3.67 | 046 121 606 E hloTh5 | LeO7| 735 2433
W Lho63L |3.88 W 41e899 | 4036
607 E 550386 |3.70 | 680 +377 607 E 530329} 4.02] 147 2103
W 550679 {541 W 5309711 4-19
608 E 62.860 |Le9 | LLb «303 608 E 60,899 | 2,691 134 » 104
W 63,500 | 545 W 614529 § 406
609 E blio5h4l [2.82 | <O0L9 »053 609 E 62,642 | 3,921 o431 <317
W 65,652 {437 W 62,9711 3.87
(E n=57 W n=112) (E n=19, W n=208)

“20€



DIVISION BY ANCESTRY = FEMALES

Jreey

Age T7-11 yrs. Age 11~18 yrs.
Filter .
Mean geds | T~test | Mann-Whitney Mean | sed.|T-test | Mann-Whitney

AL

601 E | 32.638 €.50 | .072 .088 601 E 34,732 { L.21} .380 o246
Wi 34557 Lel2 W 35¢131 | Le54

602 E | 38.979 7.49 | 063 042 602 E L1.994 1 Lo 02| 4739 <472
WlL4l.196 k4«06 W h2e144 | L.63

603 E | 40.851 7.60 | .036 -043 603 E 43.055 1 3,821 545 <377
W |43.381 3.93 W L3.317 | Lok2

604 E | 40.532 7.55 | -023 0026 60, E L2:735 | La1h| 643 2430
Wi 43.289 Le23 W L2937 | L<25

605 E | 38,787 7.05 | 023 eOL1 605 E LOsLLT 13.96] =273 «139
W 41,361 3.81 W 40,914 | Lo20

606 E | 43.021 7.80 | 042 0059 606 E L4938 [ L.OL| 689 «652
Wl L5.516 3.67 W L5110 | 437

607 E 152.89, [10.01 | 037 2053 607 E 550193 | 4L.06| .598 +699
W | 56,103 3.8 W 5Le941 | 4095

608 E 159.979 9.83 | .12, =173 €08 E 61466 | 3.35] .358 o'Th5

' W | 62,268 2.85 W 61,119 {3.98{°

609 E ! 61,404 9.83 | 108 » 100 609 E | 62,58, | 3.15] 300 2569

W | 63,804 2.95 W 62,918 | 3,08 5
= s e e LIPS P OO B R e AL LA AT gt P e AT A maat AT S i —peenres o T ek e memoas T 3ten 4w nesue S

(E n=47, W n-=g7) (E n =16k, W n=222)

°£0¢



DIVISION BY ANCESTRY - FEMALES

TABIE 3:9(GONTD.)

Age 7=-11 yrsS.

1

. hge 11-18 yrse

Filter —— x
Mean Seds | T~test | Mann~Whitney Mean | s.d. |T=test | Mann-Whitney
y ™

Forehead|

601 E }32.192 6.21 ] .052 «104 601 B 31.982 | L.25 1 .000 .00
W [ 34.227 Le8L W 33.676 | 4.03

602 B | 37.511 7.28 | 042 «055 602 E 37.823 | 4.28 | ,001 0002
W | 39.907 Lol W 39.324 | Lo31

603 E | 39.234 T34 »023 - 022 603 E 39.18, { L.23 ] .011 .019
W | 41.9.8 Le63 W L0.258 | 3.96

604, E | 39.489 7231 028 «015 601, E 39.549 1 Lo24 | 102 0124
W} 42072 L.55 W 50,258 | Lo.14

605 E | 37.851 T7.12 1 023 « 014 605 E 37.801 | L.12 | 170 « 104
WL L0477 Le31 W 38.373 | 3.93

606 E | 41.89, 746 009 .001 606 I3 L1745 ] 3.99 | .018 .010
W | 45.052 137 W L2.759 1 423

607 E [ 53.723 9.381 .022 018 607 E 5,050 3,60 | 146 .053
W | 57.072 3.75 W 54L.627 § 3.97

608 E | £1.277 | 10.17] .080 .038 608 E 6104851 3.62 1 o134 .09,
W [ 64.010 3.81 W 62,077 1 3.93

609 T {62.340 10,11 .019 » 000 609 E 62,882 [ 3.34 | «C70 0102
W | 66,021 3.53 W 63.532 | 3.52

(E n=147, W n-: 97) (E n=16k, W n = 222)

°%0¢



AGE _GROUDP 1

= MALES

TABLE 3010

Welsh in N (n = L5/ English in S (n = 27)/ Welsh in N (n = 45)/
Filter English in S (n = 27) Welsh in S (n = 48 Welsh in S (n = 48)
Mean | _sod. [ T-test [ M-W Mean | s.d. { T-test | M-W Mean | s.d. | T-test { MW ]
Arm
601 35078 | 434 ] 0,016 | 0,043 1 E| 33,19 | L4281 0,998 | 0.877 | N| 35.78 | L.3L | 0,003 | 0.006
33.19 | 4.28 W 33.19 | 3.87 31 33.19 | 3.87
602 41e96 | 7.10| 0,061 | 0.011 39.37 | LehO | 0.458 | 0.602 L}.96 | 7.11 | 0.120| 0,008
39.37 | Lo4O 40,10 | 3.90 40,10 | 3.$0
603 43.73 | 6,18 | 0.082 | 0.023 41e33 | Leld | 0.755 | 0.786 L3073 | 6018 | 0,069 | 0,010
41433 | Le4l 4167 | Lokl 41.67 | Lok2
604 43.73 | 7.30| 0.095 | 0.014 41233 | 4e71 | 0.391 | 0,561 43.73 | 7.30 | 0.208 | 0,009
4133 | LeTl 42019 | 3475 42,19 | 3.75
605 L2:91 | 3.35| 0.00L | 0.004 39.74 | 4e33 | 0.749 | 0,698 42,91 | 3.35 | 0,000 | 0,000
39«Th | 4e33 3942 | 4e13 39.42 | 4.13
606 47.22 | 4437 | 0.001 | 0,002 L3e48 | hel2 | 0.473 | 0.665 47.22 | 4.37 | 0,000 | 0.001
L3:48 | Le12 Lho13 | 347 44,13 | 3.47
607 56,07 | 5.63 | 0.087 | 0.016 53089 | 4e19 | 04563 |-0.649 56,07 | 5.63 | 0,108 | 0,009
53.89 | 4.19 Shelly | 3077 S5Lebl } 3077
608 62.51 | 4.99 | 0.029 | 0.00L 60,30 | 3.41 | 0,18, {0,257 62.51 | 4.99 | 0.157 | 0.010
60.30 | 3.41 61.29 | 2.89 61,29 | 2.89
609 6Ls2L | 671 { 0.104 | 0.0OL 62,30 | 3.27 | 0,205 |0.286 bl | 6.71L | 0328 | 0,004
62,30 | 3.27 63,19 | 2.67 63.19 | 2.67

°G0¢



TABLE_3J.0( CONID. )

AGE GROUP 1 - MALES

l “Weleh in N (n = i5/ '“‘TEngli;h in 3 (n = 27)/ Wolsh in (n = 45)/

Filter Fnglish in S (n = 27) . IWelsh in S (n = 48) Welsh in S (n = 48)
Mean | s.de | T-test | M-W b Mean T sede [Totest T MW | [ Mean [s.de ) T-test [ MW

Forehead _

601 37.58 | 9.85 | 0,005 | 0.002 32:58 | 4.75 | 0.720 [ 0.995 37.58 | 9.85 0.005 | 0,000
32,58 | 475 32.96 | 4.13 32,96 | 4.13

602 41.13 | 7.02 | 0,011 0.001° 37.52 | 4270 | 0.223 | 0.239 4113 | 7.02 0.085 | 0.010
37.52 | 4.70 38.94 | 4.86 38.93 | 4.86

603 L3451 { 7.29 | 0.024 | 0.000 LO.41 | 4.08 | 0.892 | 0,912 L3.51 | 7.29 0.011 | 0,000
LOei 1 Lo 08 L0227 L2l LCe 27 lie 2[;.

60L 4ho58 | 7.45 | 0.002 | 0,002 39.96 § Le5L | 00528 | 0,698 L1,+58 | 7eL5 0.002 | 0,001
39.96 | L5k 40,58 | 3.78 40,58 [ 3.78

605 L2440 | 3.83 | 0.000{ 0.000 38,48 | L.54 | 0.869 |0.996 L2.4L | 3.83 0,000 | 0,000
38,48 | Lo5i 38.65 | 3.90 38,65 | 3.90

606 L6:09 | 3,77 | 0,002 | 0,002 42,96 | 4o23 | 0.630 | 0.885 46,09 |3.77 | 0,001} 0,000
42-96 | L.23 L3s42 | 3,70 L3.42 1 3.70

607 56,56 | 7.34 | 0324 ] 0.078 55,19 | 4.38 | 0.829 10.764 56,56 |7.34 | 0,200} 0,008
55*‘19 LI-038 5[{.098 3069 51.],098 3069

608 64413 51 | 0,275 | 0.016 62,70 | 3.43 | 0,976 | 0.735 64.13 | 7.51 0259 | 0.017
62.70 | 3.43 62.73 | 3.59 62,73 13.59

609 67.04 | 5.05 | 0.003 | 0,006 6L+0L | 3039 | 0.651 | 0.395 67,04 | 5,05 0,005 | 04007
6L.0L | 3437 bhel2 | 3a52 bleh2 }3.52

°90¢



AGE GROUP 2 =~ MAIES
Welsh in N (n = 73)/ " English in S (n = 40)/ | Welsh in N (n = 73)/

Filter Fneglish in S {(n = 60) Welsh in S (n = 90 Welsh in S (n = 90)
Mean | sed. | I=test | MW L Mean { s.de iT~test [ M-W ;i 1 Msan | s.de | T-test | M-

Arm '

601 W | 3347 | 4o31} Ool77 | 06001 E| 34,02 | 457 | 0,834 {0.819{ N| 33,47 | L4.31 0.544 | 0,638

E | 34.02 | L.57 W 33.87 | 4.07 S133.87 | 4.07

602 L0252 | 4.79 0,718 10,712 L0682 | 4.58 | 0.490 |0.448 L4052 | LaT79 0,255 | 0,257
L0.82 Le58 41,80 ]| 3.92 41.30 | 3.92

603 41.93 | 3.96] 0,963 [0.879 4197 | 4270 | 0ak59 }0.346 41.93 | 3.96 00371 | 0.333
41.97 | 470 4252 | Le35 4252 | 4e35

604 L1.95 3.83 0.287 |0.263 L1.20 | L4l.19 0.350 {0,216 11.96 | 3.83 0.933 | 0.868
41,20 | 4.19 4189 | L.55 L1.89 | Lo55

605 39,67 | 3.72] 0.779 | 0.680 39.88 | 4.78 | 0.494 | 0,527 39,67 | 3.72 0.649 {0.656
39,88 | 4.78 39.40 | 3.82 39.40 | 3.82

606 43.90 | 3.60] 0.409 |0.728 Lheb0O | 5062 | 0,303 [0.52) 43.90 | 3.60 0,783 | 0.784 |
4460 | 5.02 L3:.Th | 3.73 374 | 3.73

607 S5LaliT | 3e54 | 00670 {0.966 5L.75 § Lel5 | 0.925 |0.627 S5Lel T | 3:54 0.698 10,600
5475 | Lel5 5L.69 | 3.73 54469 | 3.73

608 60.89 | 3,13 0,639 [0.475 60,63 | 3.15 0.328 {0,388 60.89 | 3.13 0,597 |0.871
60.63 | 3.15 e 6116 | 3.22 , 61,16 | 3.22

609 62.38 | 2.94| 0,518 {0,601 | | 62.03 | 3.25 | 0.674 |0.737 62.38 | 2.9, | 0.787 [0.848
62,03 | 3425 62.26 | 3.07 62.26 | 3.07

°LoE



AGE GROUP 2 =~ WMATFS

Welsh in N (a = 739/ English in S (un = 60)/ Welsnh in N (n = 73)/

Filter English in S {n = 60) Welsh in S (n = 90) Welsh in S (n = 90)
Mean s.de _[T=test | M-W Mean | s.de JT-test [ M-W | __Mean | s.d. | T~test | MW

Forchead .

601 3244 | 4.18 | 0.216 | 0.263 31.50 | 4.52 | 0.839{ 0,913 32.44 | 4.18 | 0a225 | 0164
31.50 | L4a52 31.64 | 4.10 31,64 | 4410

602 38,00 | 3.89 | 0,329 | 0.370 37,32 | Lo13 | 0.183] 0.225 38,00 | 3.89 | 0,610 | 0.695
37.32 | hLel3 38.36 | 4498 38.36 | 4.98

603 38.82 | L.34 | 0.903 | 0.892 38492 | 463 | 0,274 | 0417 38,82 | 4434 | 00185 | 0.428
38.92 | 4.63 39:7h | Lel5 39eTh | Lok5

601, 39.88 | 4.49 | 0.150 | 0,149 38,75 | Loliy | 0.348 ] 0.334 39:88 | Lo49 | 0555 | 0585
38.75 | Lok 39.46 | Lo5L 39.46 | Le54

605 38.08 | 3.93 | 0.188 | 0.211 37,15 | 417 | 0.817 | 0.822 38,08 | 3.93 | 0304 | 0.808
37.15 | 4.19 37.33 | 5.10 37.33 | 5.10

606 42.30 1 Lo15 | 0.786 | 0.539 4,2.10 | 4.36 | 04260 | 0,297 42030 | 4o15 | 0,113 | 0.06L
L2e10 | 436 L1.23 | 4,76 41.23 | L.76

607 54632 { 3.51. | 0,319 {0,194 53067 | 3.97 | 0.942 | 0,552 54032 | 3,51 | 0,372 | 0.683
53.67 | 3.97 53072 | L.93 53.72 | L+93

608 61459 | 3.88 | 0,240 |0.156 60.77 | hel5 | 04720 0,780 61.59 | 3.88 | 0.387 { D.217
60.77 | Lo15 61.02 | 4.35 61,02 | Le35

609 62.75 | 3.67 | 0.871 |0.716 62:64 | 4eO7 | 0.752 | 0626 62.75 | 3.67 | 0.858 | 0.867
62.64 | LaO7 62.87 | 4.28 62,87 | 4028

°80¢



AGE GRCUP 1 -~ FEMAIES

Welsh in N (n = 31)/ Welsh in S (n = 30)/ J‘ Weish in N (n = 31)/
Filter Goglish in S (n =_17) English in 8 {(n = 17) ) Welsh in S (n = 30
Mean | s.d. |T-test | M-W Mean | s.de ] T-test ] M-W [ Mean | ssde | T-test | MW
Arm
601 W |35¢42 | 4e57 | 0.077 [ 0.078 |E [30.94 | 9230 0282 | 0425 | N [35.42 | 4o57 | 0.126 | 0,197
E  [30.94 | 9.30 W [33.60 | 4o58 S {33.60 | L4.58
602 41e58 | 4e36 | 0,130 |0.150 37.18 [11.00| 0.211 | 0.271 L1e58 | Le36 | 0459 | 0.811
37,18 | 11.00 LOoT7 | hol7 LO.T7 | Lel7
603 43.90 | Le35 | 04129 | 00150 39.41 [11.23 | 0.254 | 0.362 43.90 | Lo35 0.236 | 04553
39.41 |11.23 42.70 | 3.42 L2.70 | 3e43
601, L30Tk | Lo4O | 0,082 {0,093 38.47 {11.39| 0,170 | 0.281 L34 | 4e4O | 00249 | 0.460
38,47 {11.39 1,2.53 | 3.66 L2.53 | 3.66
605 41.8L | 3.75 | 0.068 | 0,064 36,65 [10.68 | 0.136 | 0,169 41.83 | 3.75 06315 | 0a434
36.65 | 10.68 4,0.83 | 4.00 40.83 | 4.00
606 L5494 | 3.70 | 0.142 {0.135 L1.47 111,671 0.248 {0,256 L5.94 | 3.70 | 0,268 | 0,472
L1.47 {11667 hhe93 | 3.28 Lle93 | 3.28
607 56035 | 3.16 | 0.24,3 [0.328 52,12 |14.26 | 0,317 |0.518 56035 | 3.16 | 0438 | 0.667
52012 {1426 55,73 | 3.06 55.73 | 3.06
608 62.52 | 3.28 | 0,2i,0 | 0,761 57.82 115,70 | 0,331 | 0.654 62,52 | 3.27 | 0.242 | 0a452
57.82 115,70 61.87 | 2:25 61,69 | 2.25
609 63.90 | 3.53 ] 0.232 |0.688 59,06 115,901 0.280 {0,661 63.50 { 3,53 0,516 | 0,804
590 06 15090 63:11.],0 20!{.0 63 :)L'{_O :?.al':;o _J L
et ess = O $ Yo o = B = = . = ez, A B TP Rl

°60t



AGE _GROUP 1. le%lmb

TARLE 3d2( CONTD.).

- ey

Welsh in N (n = 31)/ Welsh in S (n = 30)/ Welsh in N (n = 31)/
Filter  {__ Bneglish in S (n = 17) English in S (n = 17) Welsh in S (n = 30)
. Mean 1 s.de JT=test | MW Mean | s.de {:T=test I MW Mean | s.d. | T=fest | MW
Forehead
601 34635 | Le62 | 0107 | 0,209 30653 8.7 0,132 | 0,123 34.35 | 462 0,858 | 0,701
. 30.53 | 8.73 34131 L.99 34,13 | 1e99
602 £0:29 | 404 | 0.110 {0.057 36,06 9.95 | 0,171 ] 0.126 L4029 | L0/ CabL0 | 0.985
36406 | 9.95 39.73 1 5.17 39.73 | 5.17
603 L2.81 | 4.13 | 0,040 |0.013 36.88 | 10,66 | 0.C89 | 0,076 Lh2.81 1 4.13 0401 | 0572
36,88 11.0.67 41,88 5.12 4,1.80 | 5.12
&0L 42,90 | 3.73 | 0,049 {0,015 37.41 1 10,37 | 0.110 | 0.062 L2.90 | 3.73 04323 | C.675
37.41 110.38 L1.96{ 5.10 41.90 | 5,09
605 L1.42 | 3.983 | 0,049 |0.024 35094 | 10,33 | 0.142 | 04149 41.42 | 3.98 00216 | 0.321
35.94 [10.33 L0000 | Le85 1,0.00 | 4.85
606 L5.68 | 3.55 | 0,039 |0.002 39.65 | 10,86 | 0,071 | C.OL7 15.68 | 3.55 0.136 | 0,618
39.65 110.86 Lhe93 | Le69 Lha93 | 4.69
€07 5761 | 3.25 | 0.09L |0,039 51.53 | 13,94 0.126 | 0,072 57.61 | 3.25 0,599 | 0.856
51.53 113.94 5710 | 427 57.10 | 427
608 6lobL | L+C6 | 0,163 [0.075 58,94 1 15.77] C.229 | 0.148 6L,.6L | LoOb 0:.438 | 0,622
58.9L |15.77 63.80] 1.06 63.80 | 406
509 66.06 | 3,37 | 0.191 |0.329 60,65 | 160,21 0.221 | 0.160 66,66 | 3437 0.769 | 0777
60965 16021 65.73 14,-05 65-73 14-905

A



TABLE 3.13

AGE, GROUP 2 -~ FEMAIES
Welsh in N (n = 84)/ Welsh in S (n = G0)/ Welsh in N (n = 8,)/

Filter Fnglish in S (n = 67) English in S (n = 67) Welsh in S (n = 90
_Mean | s.d. | T=test | M-W Mean s.d. T—tcs+! Ml Mean | sods | T=test | M-W

Arm

601 W |35.88 | 4.70{ 0.010 {0,003 | E|33.92 | 4.37] 0.156] 0.105 N{35.88 | 4.70 0,170 | 0,136

E 133,93 | 4.38 W{34.93 | Lo37 5i{34.93 | 4.38

602 42.29 | 4o58 1 0.253 | 0.154 Lbleh5 | he26 | 0,105 0.133 42:30 | 458 0.657 | 0.869
Llehb | L4.26 L2.60 | 4.38 L2.60 { 438

603 L3e33 | 4e25 ] 0.170 | 0,067 42.36 | Le31l | 0.067| 0.122 L3s33 | 4425 0.588 | 0.874
42436 | )31 43:.69 | he55 L3.70 | Le55

601, 4317 | 4.20] 0.168 | 0,044 42,14 | 4.89 | 0.196| 0.153 43.17 } 4.20 00905 | 0414
L2.14 | 4.89 43209 | Le22 L3.09 | 422

605 4081 | 4o08 | 0,387 | 0.155 L0s20 | Leh8 | 0,094 | 0,111 40,81 | 4.08 0.356 | 0,680
,4.011 20 24.011'.8 l.].]-oho !.4..36 [].lolq,o l.|.536

606 L5551 | 410| 0.212 |0.121 Liobl | Le3h | 04317 | 0.582 45.51 | Lo10 0.824 | 0.3L9
ol | L a3 45.36 | Le50 L5e36 | 450

607 55027 | 4,05 | 06501 | 0,512 54077 | Le86 | 0.783 | 0,459 55,27 | L.05 0,734 | 0.860
54Le77 | L.86 55,01 | 5.64 55,0L | 5.6

608 60,92 | L.26 1 0.476 |0.866 61.38 { 3.48 | 0.503 1 0.3L5 60.92 | L.26 0,165 { 0.177
61038 39[4,8 61-77 3069 . 61077 3«69

609 62.78 | 2,70 0.776 | 0.861 62,60 | 3.42 | 06313 | 0.496 62,78 | 2.70 0,369 | 0,375
62.53 | 3.42 63.22 | 3.67 63.22 | 3.69

°TTE



AGE_GRQUP 2 -

FEMALES

Welsh in N (n = 8,)/ Welsh in S (n - 90/ Welsh in N (n = 843/

Filter English in S (a = 67) English in S (n = 67) Belsh in S (n = 90)

- Mean ) ssds jT—test | M-=W Mean | s.d. [ T- test [ MW Mean | Seda T-tost | M=W |

Forehead

601 34406 1 3.60 ] 0.000| 0,000 31.21 | 436 | 0,001] 0,002 34,06 | 3.60 Oe244 | 0215
31421 | 4.36 33,40 | 3.82 33.40 | 3.83

602 38295 1 Le39 | 0,021 ] 0,026 37.23 | 456} 0.000{ 0,000 38,95 | 4e39 0124 | 0,181
3723 | L.66 39.91 1 3.79 39,91 { 3.79

603 40.55 | 3.86 | 0,009 | 0,021 38,71 | 4.67 | 0.026] 0,055 L0.55 | 3.86 0,627 | D541
38071 [|,067 /.|.0927 3.6[{, L{,Oa?‘? 306[.},

604, 40,37 1 3.93 | 0,070 0,074 39.00 | 4.98 | 0,089 0,087 40:37 | 3.92 C.825 | 0.885
39,00 | L4.98 L4024 | 3.99 L0204 | 3.99

605 38:33 | 3.83 | 0,152 0.135 3735 | Lol5 | 0.062] 0,064 38.33 | 3.83 00654 | 0658
3735 | hel5 38.58 | 3.73 38.53 | 3.73

606 42:53 1 Le63 | 0.253 | 0.175 L1.T70 | 4.09 | 0.030| 0.038 L2.53 | 4.63 0,413 | 0.513
h1l.70 | 4.09 4304 | 3455 43,04 | 3.55

607 5472 | 3.97 | 0,160 | 0.095 53.86 | 3429 | 0,094} Q.0LL SLaT2 | 3.97 0.867 | 0,856
53.86 | 3.30 5Lo82 [ 3.64 54.82 | 3.64

608 6146 | 3.39 | 0.665 ) 0.515 L7l | 374 | 0o472) 0,251 61l.6 | 3.39 00227 | 0.065
61.71 | 3.74 62.21 | ie6l 62:21 | Lobh

609 63.25 | 3.86 | 0.523 | 0.361 62.88 | 3,11 | 0,303} 0.571 63,25 | 3.86 0.763 | 0a852
62.88 3,11 63 243 3.37 ' 63.[;3 3037

°gTE



TABLE 3o 1%

REGLONAL, VARTATION

A11l Readings for Medial Aspect of the Arm

MALES
= et b o )
Tilter
Tocality No, Age = Author
601 605 609
North Pembrckeshire 48 7-18 34020 4,0.78 62.93 Present study
South Fembrokeshire 225 | 7-18 23,58 39457 62,38 Present study
Merthyr Tydfil 8, | Children | 32.77 38.71 62,80 Smith et al (1973)
Carnew (Eire) 105 | A1l ages | 3L.86 39037 61,040 Sunderland st al (1973)
Ballinlough (Bire) 105 | A1l ages | 35.40 509 65.31 Sunderland et al (1973)
N. Northumberland 93 | 15-16 3417 13,31 68.63 Hulse (1973)
S.E. Northumberland 55 | 15-14 33,02 1R+09 66,82 Hulse (1973)
Cumberland 99 {Children | 35.78 4,1.80 46,46 Smith et al (1973)
Isle of Man 90 {Children | 36.62 11,9 65.91 Smith et al (1973)

*ETE



REGTONAL VARTATTON (GONID.)

Isle of Man

B
Filter
Locality No. Age kuthor
601 605 609
North Pembrokeshire 148 7-18 35.56 40,86 63.05 Present study
South Pembrokeshire 204 7-18 34007 4L0.52 62.71 Present study
Merthyr Tydfil 98 | Children | 33.23 38.66 63.46 Smith et al (1973)
Carnew 162 1 A1l ages | 37.23 42-12 bl054 Sunderland et al (1973)
Ballinlough 127 | A1l ages | 36.19 541,90 65.13 Sunderland et al (1973)
N. Northumberland 104 | 15-16 36445 Lbe79 68.93 Hulse (1973)
S.E. Northumberland 51 | 15=16 35,61 43.88 68,28 Hulse (1973)
Cumberland 153 {Children | 36.94 1,235 66.96 Smith et al (1973)
73 | Children | 36.75 4179 67.01 Smith et ai (1973)
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_ABBREVIATIONS USED IN SEROLOGY TAB

ol
%

1e Using btwo birth locationsz-

A = Welsh in Norlh Welsh in South
B = Welsh in Noxthn English in 3outh
C = Welsh in South English in 3ouith

three birth locations:—

N>
.
&
e
o @

= Welsh jin North Welsh in S.We.

= ¥nglish in S.W. English in 5.E.

E = Welsh in North Welsh in S.E.
F = Welsh in Norih English in S.W.
G = Welsh in North English in S.FE.
H = Welsh in S.W. Welsh in S.E.
I = Welsh in S.W. English in S.E.
J = Welsh in S.F. English in S.E.
K = Welsh in S.f. English in S.W.
L

M

= Welsh in S.W. English in SoW.
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ABO BLOOD GROUPS

e

BP_(2 Groups). - — ) - BP (3 Groups) o T
Noxth Pembs. .1 . S. Feubs, Noith Pembs, SoWe Pembs, _S.E._ Pembs. _ |
Nes Freg. Noe, Fregs No o I =T Y Noa Frege | _No, Freg,
Blood Group
0 106 /26 <280 AN 104 2426 133 o428 147 o452
A 109 o438 a262 o412 109 o438 132 AN 130 o4,00
B 29 »115 69 »108 29 .116 36 116 33 102
AB 5 »020 25 .039 5 + 020 i0 <032 15 o OL6
Total 249 1.000 636 1.000 2L9 1,000 311 1.000 325 1.000
Gene Treass " —
p <277 0259 . 277 . 269 2250
q - 071 <077 2071 Q77 =077
r «652 o564 2652 o654 2673
X2 showed non-significant differencas between subsats
PBP_(2 groups) North Pembs. South Pembs. Anglish Welsh _
Blood Group Noe Frea, No. Freqg. Ancestry Nos Freq.s Nos ?,Freq.
0 67 1,06 168 | .471 (Surname) st | o412 249 1 448
A 75 | <b55 139 389 139 | W426 220 | 2396
B 18 »109 L0 | .112 30 .092 71 2128
AB 5 .030 10 |.028 131 -040 - 16 il <029
Tetal 165 [1.C00 357 iL.C00 3261 1.000 556 11,000
Gene_Fregs.
p 2291 0241 <267 0250
q . 072 -073 . 068 -, 082
r »637 - 686 - . 665 <668

)
X" showed non-significant differesnces

tetween subsets



R

ABQ BIOQD GROUPS = DUAL PARAMETERS

done

TABLE Lo2

TS wad T nle

- - Welsh ;n‘ﬁg;Lh We]sh in oounh _j@é??sh in South
Blood Croup e o :
; No, freqe .l Noeo i Fregs NG I ol B
0 86 /2.2 145 45.0 123 43.9
A 39 L3.6 124 28,5 119 L2.5
B 2L 11.8 L2 13.0 25 8,9
AB 3 2.5 11 3.l 13 Leb
- Pt S TS LD St A AL AR W T U “LIIT T U P, e T .ﬂ-—-—.‘:_‘\*'ﬁdﬁl-ﬂem"‘ﬂ'lh
Total 20, 11,000 1T R5eT 1,000 280 1 1.000_ |
Gene Freguencies
ol o277 0203 0267
qQ o 071, .86 2070
r o849 5L 663
K2 tests showed non—-significanl differences bebwgen subsets .|

'a:nn'a-‘_( L £ = = s, S e = -
Using three birth Welsh in North [Welsh in S.W. Welsh in S.T. Jnelish in S.We_ | Fnglish in S.We
%oca tions Noo Freqe. | No. Ireq. | Noo | Freq. | No. Freg. | Nos Freqe
Blood Group
0 86 L2.2 71 hlrely h 1567 55 LQo7 €8 L6.9
A 89 L3e6 63 39.4 61 57,7 61 L5.3 58 10.0
B 20 11.8 22 13.8 20 12.3 13 9.6 12 803
AB 5 2:5 A 265 7 4e3 6 bols 7 Le8
Total 20, 1,000] 160 | 1.000 1 162 1.0001 135 1,000 1145 1,000
(ene Frequencies
P 0277 249 2237 -289 027
q - 074 -085 . 087 073 - 068
4 061.}9 0666 fél?é 0638 0685
X2 tests showed non-significant differences between subsets

Soem zaz
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RHESUS SYSTEM -- SINGLE PARAMETERS

Gene Complex TTBP | North Pembs. . South Tinﬁﬂf—ﬁT—" dxﬁmmnﬁprth Peimbs . Soutn Pembs, ]
No, Fregs No. Frbg, - Noo | Freg, Ne. _Eg&qg
CcDEe 61 « 271 66 o 141 LO 2267 36 2135
CcDee 81 | .360 164 | -350 58 | 387 97 | »365
CChee 2 o L21 71 o151 1.7 «113 AO 2150
ccDEE 3 2013 10 021 2 o 013 =019
c¢cDEe 7 031 L9 » 104 6 20,0 49 2109
CcDEE 3 2013 7 « 015 2 -013 L .05
ccDee g .036 3 - 006 3 - 020 4 .015
ccdee 32 o142 93 .198 21 0140 50 . 188
cedEe 1 . 00L L, « 009 1 .007 1 - 004
Ccdee 1 « 00/, 2 - D0 - - - -
“Total 225 1 2000 1,69 11.000 1150 11.000 266 11,000
= 35,797, sige .00L X° ¢ 17.363, sig. =027
BP. (3 locations) T unnautrv
Gene Complex North South-West South-East | _ Bnglish Welsh
Nos Freq. No. Freqs | No. _ Fregs | Noo _  Freg, | No. Freq.
CcDEe 61 0271 22 2143 Iy « 140 3L 138 G0 201
CcDee gl «360 63 2409 101 2321 85 346 166 <371
CCDee 28 « 124 2L .156 L7 « 149 37 2150 56 0125
ccDEE 3 «OL3 - - 10 2032 6 2024 6 013
ccDEe 7 .031 16 o104 33 2105 20 .081 35 .078
CcDEE 3 2013 - - 7 »0R2 3 »012 6 .013
ccDee 3 .036 2 2013 1 ,003 2 .008 10 2022
ccdee 32 o142 2, 0156 69 2219 56 : 228 7 . 165
cedBe 1 » 00, 2 »013 2 - 006 3 »012 2 2004
Cedee 1 2004 1 | .006 1 003 - - 3 .007
Total 225 1,000 154 J1.000 i 315 1,000 nzgééLm“";gQOO LA8 1,000
N
X? = 52,0560, sig. 001 X© - 13,802, sig. 0,129

°8T¢
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RHESUS SYSTEM - DUAL PARAMETERS

B a Saada

TABLE, Lol

.,

Welshn in North Pembs. | Welsh in Scuth Pembs, L English in Soulh Fembs.
Gene Complex Mo, Froge Noo, Frege Nos _Freg.
CcDEe 50 .272 35 17 22 2107
CcDee 68 .370 87 .366 73 .356
CCDee 22 .120 33 2139 32 156
ceDER 3 - 016 3 013 6 »029
ccDEe 6 .033 27 2113 19 2093
CcLEE 2 .01 I, 0L7 2 010
c¢ccDee 7 .038 3 2013 0 -
ccdee 25 cl36 l:,?. 0-176 /.|9 0239
cedEe 0 - 2 .008 2 .010
Tobal 181, 1,000 238 T.000 205 ] 1,000 ]
p o
A X° = 22,918, sig. -006 B X% = 37.437 sigs 001 C ¥° = 10,401, sig. .319
Gene Welsh in North Welsh in SeWe . | Welsh in SeFs | Ingllsh in GeWe | Engiish in S.Ee
complex No. Freqe. NO» Freqe NO » frega Nos | Freqe No. Frege
C(‘DEe 50 ° 272 8 ° J_Ol 27 ® 170 9 ? 13() 13 ° 0914-
CcDee 68 370 34 <430 53 »333 27 4,09 16 2331
CCDee 22 .120 13 2165 20 126 11 2167 21 »151
CCDEE 3 . 016 - - 3 . 01-9 - - 6 o O[+3
CcDEe 6 .033 9 <114 18 113 6 091 13 .09
CCDEE 2 [ O].l - - l{ Y 025 - il 2 @ Oll.l.
ccDee 7 n038 2 -.-025 1 9006 - - - =
ccdee 25 .136 10 »127 32 <201 13 <197 36 2259
ccdEe 0 - 2 .025 - ~ ~ - 2 014
Cedee 1 - 005 1 »013 1 . 006 - - - -
Totall 18k 1,000 79 1.000 1539 | 1.000 66 10,0001 1391 1,000
. )
D X5 22,540, sig. 007 I X5 15.993; sige 067
E X° 19,131, sig. .OL4 J X5 10.83L, sig. o287
F X5 14.084; sige o080 K X5  5.602, sige 4692
G B 35.99); sig. .001 L ¥ 7.0 5ige oh21

*6TE



RHISUS SYSTEM GiZNE FREQUENCIES

TABLE L5

Gen= Complexes

T WIMETE TILTD Ve S T e e L e e S AAC T W o ST T o T A 3 T My T ] s T T T4 g e, A i A AT

cde cDE Cde cdE cDe Chlt CdE cDe _J

Birth Locations (2)

North Pembrokeshire «333 «173 . 006 - 006 JLhy2 - - 200

South Pembrokeshire .L28 158 - 005 011 401 - - .006
Birth Tocations (3)

Northn Pembrokeshire .333 -173 ? 006 ° 006 u11.1’4.2 ol - o OZLO

5.We Pembivkeshire o118 SRA . 007 .016 4,28 - - 2017

S.Ke Pembrokeshire o /426 2173 . Q0L .007 .388 - - .003
Ancestry

English o441 . 165 - - 0L 2398 - - - 009

Welsh o4l .139 - 008 »005 o413 - - 026



M & N BLODD GROUPS - SINGLE PARAMETERS

—earr—.

e

TABLE 4.6

BF (Two Grous) . |~ 8P (Three Growps) .~ "]
Phenctype " North Pembs., Soukh Pembss Noxbh T SaWla . | SR,
No. | Fregs No, 1 Fregs i Noo 1 _TFreg. 1 Nos rega Nos Freda
MM 73 2331 1,2 2329 73 2331 51 032 8 2 281,
MN 104 470 163 +378 108, 470 39 2330 126 .403
NN Lk .199 126 £ 292 Wy «199 28 2238 98 »313
Total 221 1,000 131 11,000 221 17,000 118 1 1,000 1 313 11,000
Gene Iregse.
M 2566 518 2566 <597 1,85
N nl|,3}.|. 91{4_82 91’4.3[; 0/4.03 o 5].5
FBP o Ancestry | o T

Phenotype North Pembse South Pembs, __““r‘ English Welsh
Nooe Freq= “_.NO. :EztEQo NO- } Fl"ea. Nos . FI'er
MM 4] 0291 82 0326 70 »308 10 +332
MN 72 0511 93 «373 88 387 180 o427
NN 23 . 198 Th 2298 69 0305 101 2L
Total 1l 1,000 2L9 1,000 | 227 1.000_ 1 21 1.000

Gene Fregs.
. 5,.].(’_" o 5].6 o 502 [ shé
N al|.5l|. o.).|,82.|. 0 l’|,98 e[.' 5}].

“TeE



M _& N BLOOD GROUPS - DUAL PARAMETERS

T

TABLE L6 (CONTD.)

2 locations Welsh in North Welsh in South _English in South |
Nos, Fregs No, I'rege No. Fregs
Pherotyne
MM 58 =317 Th o34l 59 <307
MN 8L o459 87 «4,05 70 365
NN 41 022l 54 «251 63 .328
Total U1 1.000 215 1.000 192 1.000
Gene Freguencies
M o 5/,6 o 5/_‘.6 L] !.|89
N olyDl o154 +511
Tocations “{Welsh in North Welsh in S.W. _|Welsh in S.E. English in S.W. ! English in S.F.
- - No. Freg. No._| Freg, _No. | Freq. No, | Freaqs Nos | Fregs
Phenctype
MM 58 0317 29 | 483 L5 2290 194§ 373 40 0281,
MN 8L 159 16 | 267 71| 458 20| 392 50 355
NN 41 022, 154§ .250 39] .252 12 235 51 «361
Total 143 11,000 60 {1.000 155 1.000 51 11.CC0O 141 § 1.000
Gene Freguencies
M o546 617 -519 2519 461
N nL,,Sl.'r 5383 o].;,81 61;81 i’539

«

°gee



TABLE 4.7

MySs_BLOOD GROUPS_( SINGLE PARAMETERS)
(tested with three antiscra Anti-M, Anti-N and Anii-S)

A -

BP (2 Groups) _ _ e L BP_ (3 _Crouns) e _,::
Phanotyne North Fembse South Pembs, e N . SWe ) S 1Y VIR
| Moy, | Freg. ] No. | Freg. .. { 8o._ | Freas |.Mo. | __ frea. | No. . _Fred. ]
MM3 51 2231 103 2239 E1 0231 3 v 331 62 «198
MMss 22 »1.00 39 080 22 2100 12 2102 27 . 086
MNS 51 2276 91 n 2170 61 . 276 2L 2178 T2 0230
MNss 43 | 195 72 | 167 L3 »195 18 0153 54 - 173
NNS 11 <050 53 w123 11 050 12 2 102 Ll 0131
NNss 33 2149 73 » 169 33 o 149 16 »13¢ 87 2182
e Y g e e fam. e e
Total 221 11,000 431 11,000 1222 | 1,000 1318 | 1,000 ] 313 1,000
Gepe Freguencies
M5 22641 0 24, Q7 22641 02620 02141
Ms .3019 2773 23019 03050 2706
NS » 0696 . 1067 , 0696 . 0827 »1169
Ns 0276}414. 13753 c3_él-l»l,|- 03203 a3981
X2 = 1l.716, sig. .039 X‘2 = 23.417, sig.. 0244

°get



TABLE Lo 7(CONTD.)

MNSs BLOOD CROUPS._(SINGLE: PARAMETERS)

raacsn

Phenotype PBE . L ncebtwy T T
Jbe Mo Frega Noo Fregs Mo, Frege N Fregs |
MMS 28 0 199 b1 2205 LT 02O 165 « 24,9
MMss 13 002 21 »08i, 23 » L0 35 . 083
MNS L2 0298 52 - 209 L3 . 189 107 0254
MNss 30 0213 L1 » 165 L5 »198 73 2173
NNS 5 <035 27 . 108 32 o141 a1 -O7L
N‘NSS 23 0163 ll.Lr/ o.]_89 37 2 163 70 0.1_66
I Y5 1L | 1.000 219 | 1000 _ 1287 171,600, |21 1 1,060
Gene Frequencies
MS <2539 0 24,390 . 2021 02730
s 02921 .2670 02999 02720
NS . 0620 »0293 .1182 00772
N‘S 03920 139[{,’7 53798 93768
2 . R 2 . . .
X© = 11,190, sig. .0,8 X" = 11,8635 sig. 037

4%



MNSs_BLOCD GROUES. - DUAL PARAMETERS

Phenotyoe Welsh in North Welsh in South “Fnglish in Soul,
I No. T'regs Noa Irege Noa I'regs
MMS L1 221, 57 2265 3 2203
MMss 17 .93 17 .79 20 2104
MNs 53 290 50 233 3 »188
MNss 31 »169 37 L172 34 o177
NNS 11 - 060 18 8L 31 161
NNss 30 216l 36 »167 32 167
Total 183 1,000 215 1,000 L 192 1.000 |
Gene_TIrequencies
M5 .2638 2783 .1956
Ms .2821 2677 22934
NS 0835 0837 21363
Ns _ »3705 3788 o3TUT
.2 2 . . 2 : . 2 .
¥ Test A X° 3.622, sig. B X% 14.123, sig. .028 C X° 8,508, sig. 203

749



TABLE L.8 (GONTD. )_
MNSs BLOOD GROUPS ~ DUAL PARAMETTRS

Using three birth " Welsh in North i Welsh in S.W. | Welsh in SeFs | English in SeW. 4 Enplishi in Sof.
lccations Nos Freas o, Freg. .1 Nos ._Treg, | Noo ﬁ%__gggg. No. Frege
Phenotype
MMS L1 220l 2l 4,061 33 21.2 14 275 25 177
MMss 17 9.3 5 3. 3 12 77 5 9.8 15 10.6
NS 53 29.0 8 13.3 L2 27 il 10 1.6 26 18.4
MNss 31 16.9 3 13.3 29 18.7 10 19.6 2L 17.0
. WS 11 6.0 8 13.3 10 6s5 3 5.9 28 19.9
MNss 30 16.4 7 11.7 2 18.7 9 17.6 23 16.5
Total 183 1.0001 60 1,000 155 3.000] 51 1.000] 141 12000
Gene Freguencies
MS .2638 03319 . 2556 02517 01715
Ms «2821 2851 <2634 + 2673 22895
NS « 0835 « 0909 o729 0626 «1545
Ns 33705 02921 »1,081 24181, 03745
X2 Test
D X 13.780, sig. .07 I X2 12.57, sig. <050
E X2 . 8876,51g. 971 J X2 14,301, sig. -026
F X, 1.940, sige 857 K X2 2,235, sig. 897
G X.E 1{.6] s J_Lgo 9()0[4. L X2 l‘ 79(}; Sjgo 0236
H X  14.176, sig. .015 M X L.G0L, sigze <425

"9zt



TABLE. 1,59,
B,.BLOOD GROUE - SINGLE PARAMETERS
BP (7 locations) __ - T — TPEP
n Noxrth Penbs, South Pembs, North South
+ -ve P Hve P ~ve P tve P,-ve P -
Pl -ve P.'J_ 3's llhrc, F‘t \reﬂw 1 Lhr Love 1 ve Pl ve
Noe [Freqe | Noo jFrege | Nos ! Fregs) Nos, {Freg. i Noo {Freq. | Noo |Freg.j No, | Freg. | No. [Ireq.
156 1,632 91 1,368 {308 1.555 1 2,7 |.445 | 105 [.ALO 59 1,360 | 169 1| «554 136 |.446
n Total 227 555 L . 305
Gene frequencies

Pl 23931 »3329 4,002 23323

P2 + P =6069 n6671 65998 56677

X° 7.151  Sige 1281

Fnglish _JMelsh o U
P - +ve P_=ve
Ancestry Pl +ve P ~ve Pl e ; Ve
No. Freqg. No. Frego Noa Freg. No, Freas
169 2595 115 2405 293 2571 220 al29 .
Total 281, 543
Gene_Treguencies
P, -3637 3452
4- " S5,
P2 - p .6363 -b54L8 . ]
X2 2:897 Sige 45752




TABLE /29 (CONTD.)
‘El BLOOD GROUP = STINGLE PARAMETERS
BP (3 North South-west South-east
locations) Pl+ve Pl—ve P, +ve P;:Ye Pl+ve P,-ve
Noo Freg. Noe. | Freg. | No. reg. | No. Freg. | No. Freg. No. Freg.
156 «632 91 «368 261 610 90 «390 167 o515 157 4,85
Total - 217 351 321,
Gene Fregs.
Py «3931 <4936 «3915
P, + p W6069 506l .6085
X° = 18.1589 Sig. = .0201

:TAS



TABIE L0210

P, _BLOOD GROUP SYSTEM - DUAL PARAMETERS

1
Welgh in North Pembs, Enelish in South Welsh in South
Nos Freq. No. Freg. Noe Freq.
31+ve 126 0621 141 <585 149 0527
Py-ve 77 «579 100 «415 134 LT3
Total 203 1.000 241 1,000 283 1,000
Gene Freqs.
Pl 03841 «3558 «3119
P2 +p «6159 6412 . 6881
A X2 6.5469, sig. 0.1619 B X2 1.84,09, sige 0.7650 C X2 3.7180, sigs OeL4L455
Welsh in North | Welsh in S.W. Welsh in S.E. | English in S.W. ! Fnglish in S.Fe
No. Frege No. Frege Nos Freg. Nos Frege No. Freg. |
P tve 126 +621 67 «54L9 82 +509 bl 667 77 «531
P -ve 77 379 55 <451 79 <491 32 333 68 469
Total 203 1000 122 1 1,000 161 | 1,000 96 1. 000 1L5 1.000
Gene I'regs. o
Pl 3841 +3286 «2995 4226 +3152
P, *p 6159 6714 « 7005 577 6848
D Xg 5:9698, sig. .2014 H Xg L1740, sig. 3830 K Xz 7.5386, sig. .1100
E X2 5.0702, sige 2802 I X2 50811, sige 2129 L X2 6.7088, sig. .1521
F X,) .|_03566, Sigo -8517 ) X 0o 6098, Sigo -9620 M X 5.6072, Sig- 92305
G X% 5.0702, sig. .2802

*62¢



PHOS PHOGTLUCOMUTASE fPGM4l

e e

TABLE Aoll

BP (2 Tocabions) _ B ]
Phanotypes North Pemhs, South Pembsa . North Pembs. _South_Permbs e
Mo Fregs No, Frege | MNo. 1 Frege _ 1 Moo .| Frege.
1-1 190 . 782 4,04 . 67 122 «Th8 285 .687
2-1 }.|L|. 9 181 179 L 297 32 L] J.",;O 91’4. 23 275
2-2 S 2037 19 2032 7 <043 13 .038
Total 213 1.000 602 “1.000 | 361 [ 1,000 342 1 1,000
2 . .
.-{2 12 o O’+89 Sj_g e = 0021; .:(. 3 [ 3 82? 1g L] Oo 18“,_3
Gene rFreguencies
-.T.‘..IJ- L] 872 9 5319 b 867 9 82[],
TG 4% .128 181 2143 2176
S e . R — U, o
- . _BP_(3 locations o - T Tincestey
Phenotypes Horth South-west | Southi-—east JBoglish g Welsh |
B — No, Frege No. | Fregs | No. | Fregs Nbaﬁmg Freag, Noe I'reqg,
1-1 190 . 782 203 «695 | 201 o648 218 AN 373 0695
2-=]. i, o 181 82 0281 97 2313 T 0253 1L 2263
2-2 9 2 037 7 2 024, 12 2039 9 2030 20 1 . 037
Total. 23] 1,000 292 ]1.000 1 310 11,000 _,t%;‘ﬁ-..«_ 1,000 | 537 | 1.000 |
X° 14,089, sig. .007 X5 0.6316, sige 7292
GGene ¢reqﬂwnu¢eu
HHH_ »872 2835 804 «843 2829
H}I% J 0128 -:155 n196 “ .'L57 ':171




TABLE 4.12

PIOSPHOGLUCOMUTASE ~ DUAL PARAMETERS

- Welsn in North Welsh in South Frglish in South
Phenotype . No. _Treg, Noo Fregs No, - fregs_ |
1-1 151 «759 199 NIXS 183 . 701
2-1 39 »196 99 »321 70 «268
2-2 9 - OL5 10 .032 8 .031
Total 199 1,000 308 1,000 261 1.000
Gene Freguencies
PGM% 857 .806 .835
PGM <143 .19 2165
A X2 9.7387, sig. .0077 B %2 3.,6510 sig. 1611 © X3 2.0001,
Size «3679

Phenotype Welsh in North Welsh in SeW. | Welsh in SoE. quggg}";g_gfw. Inglish in S.H.
sP No. Freg. No. freg. No, Frege No. Freg. No. Frege
1-1 151 2759 100 .658 99 0635 90 0726 93 679
2=1 39 .196 L8 316 51 « 327 31 0250 3 0285
22 9 o OL5 A 026 6 .038 3 - 024 5 .036
Total 199 1. 1,000 152 1.000 156 1.000 124, 1.000 137 1.000
Gene Frequencies
POI .857 516 .798 .851 .816
PGM? « 143 ~184 <202 2149 218l
_9_—&'“ - = F
D X2 7.0496, sig. .0295 I K 0.5189, sige 7715 /
E X2 7924, siges «0190 J X2 06491, sige. 7229 /
F XQ 2.04,98, sig. .3588 K X2 26845, sig. »2613 .
G Xé 3.6123, sige 1643 L X 0.8180, sige. - 6643
H X" 0.4441, sig. .8009 M xR 1.5023, sig. ph718



ACID FHOSPHATASE

TABIE 4213

(2 locabions)

=

_oRP

Phenotypes North Pembs, South Pembsa North Pembs. Southh Pembs.

No. Frega Noo rreg. Nos Freg. No._| _freds

A 23 - 095 89 o 1L5 14 . 086 LG | 142
BA 122 «303 291 | ..303 L6 - 284 103 | .299

B T4 «5C0 186 o475 88 «5L3 165 | 478
CB 22 .C90 45 2073 13 080 27 | 078

CA 3 <012 2 » 003 1 006 1| -003
Total L4 1.000 613 | 1.000 162 | 1.000 345 11,000

L.
2 2

Gene frequencies

X 6.7622, sig. 1490

X 10603,

sig. 3979

o2 2253 257 231, 2293
o’ 697 665 725 666
p° 20Lb 038 043 LOL1

A%3



ACID PHOSFHATASE

TABLE /.13 (CONTD.)

S

BP (3 _Iocations) _ Ancestry
FPhenotypes North Pembs, S.W. Pembs, Sefis Pembs., Inglish Welsh
Noo Frego No, Frecs. NO o Frege Nos Fregs Noe Freqs
A 23 .095 Ly | -145 L5 o145 39 | .126 7L »136
BA 122 «303 143 | 314 91 | =29, 101 | <326 149 0273
B 7L, 2500 95 o472 1.8 | 477 140 | 452 277 - 510
CB 22 .090 20 | 066 25 | 081 29 | 004 40 « 074
CA 3 0 012 1| .003 1] .003 1 .003 5 - 007
Total 24, | 1.000 304 11.600 310 [1.000 310 }1.000 543 | 1..000
K2 7.3935, sige L4948 X° 5,004, sig. 2869
Gene I'reguencies

P -253 .304 .294, .336 .273

p° 697 J662 66, 662 .68,

p° . 047 .C35 <0342 2049 2045

43139



TABLE Jo1h

ACTD PHOSPHATASE ~ DUAL PARAMETERS

Phenoty e QWelsﬁ“??Tﬁﬁﬁ%F""‘“'="f'?ﬁ5?§§ in'Soubh _ " English in_South
e ! ] No, Frege ..} _ Mo, __Frege Mo, Fregs .
A, 19 095 50 »160 3L 128
BA 101 2505 161 514 116 1,36
B 58 «290 81 2259 90 338
CB 20 «100 19 . 061 26 .098
CA 2 .010 2 . 006 0 -
Potal 200 1,000 | 313 1.000 266 1,000
Gene freguencles
p? J2L5 .293 .297
p° ,700 673 654,
p° .C55 L34, 2049
A =¥ 69455, sig..1388 B = % 5,751/ ,51ig0 22185 C = X 10.1725, 8%%&

*EL



TABLE 4.4 (CONTD.)

ACID PHOSPHATASE =~ DUAL PARAMETFRS (CONID.)

R Welsh in North | Welsh in S.W. | Welsh in SeBe | English in SeWe| Fnglish in SeBe
Phenotype o = - ~ - - =
Noe freg, No. Frege i  Noa Freg. | Noe I'rege | Noo I'regel
A 19 - 095 25 160 25 =159 16 .122 18 <133
BA 101 <505 72 o162 89 +567 63 81 53 393
B 58 .290 L8 2308 33 210 42 2321 L8 +356
(B 20 .100 10 « 064, 9 L057 10 .76 16 .119
CA 2 .010 1 006 1 . 006 - - - -
Total 200 1,000 | 156 1.000 157 1.000 | 131 1,000 | 135 1.000
Gene -Frequencies
p® 245 317 2267 .283 310
p° +700 6L8 700 679 630
o . 055 . 035 .033 <038 . 060
2 , . 2 . ) )
D = X.2 Le9R66, sig. 2949 [ == .(.2 L9223, sigs 2954
E == Xp 708851’ Sjga 0096 o) - lehch28[l’, Sig- =006
F = X 2.6885, sig. .6112 K = X5 6.2594, sig. .1806
G = X7 5.989, sig. »1999 L =X, 2,7048, sig-.439%
H == X° 1.622, sig. .8283 M o X 1.8117, sig. 7703

°gge



SERUM JAPLCGLOBINS

~ SINGIE PARAMETERS

TABLE .15

Phenotynes BP (Two Groups) BP (Thrce Groups)
notypes North Pembs. South Pembs, __North South-west South-east
No. | Freg. No. | Fregs Noe Frege No. Frege No. Iregs
1-1 36 .142 3G 1 .161 36 0112 26 o113 63 .195
2=1. 126 | +510 28l | »513 26 510 126 545 158 o 1189
2-2 86 | 348 181 | «327 86 23,8 79 0342 102 2316
Tokal 24,7 11,000 556 11,000 247 1 1.000 231 1.000 323 1,000
2
W2 L6315, sig. »7282 X% 7,6659, sig. <1046
Gene Freguencies
Hpé 0397 -l;.lS q3c}7 u386 e/.;.Z-,O
Hp™ +5073 «582 .603 A «560
T FBP (Two Groups) T Ancestry
Phenotynes North South Welsh Frzlish
No, Ireq, No. Ireg. ¥o. Frege. Noo Fregs
1-1 21, o146 L7 155 7L « 139 L2 »183
2~2 57 2348 104 32 186 03863 85 «299
Total 18 ] 1.000 30l 1,000 512 1,000 1_2aL 1,000
X2 . 0588, sig. .9710 X'2 he 668, sige .0969
Gene Freguencies
Ho™ ,399 o107 .388 42
p? 601 2593 612 .558

"9ee



TABLE L.16
SERUM HAPTOGLOBINS =~ DUAL PARAMETERS

Ph , Welsh in Noith Penibs. English in South Pembs.| Welsh in South Pembs.
enotypes No, Freg. Noe IFreg. No. Fregs
1~1 29 «143 L .183 39 -138
2~1 101 498 125 »519 140 1,56
2~2 73 .360 72 2298 103 2366
Total 203 1.000 241 1,000 i 282 11,000
2 v, 3 Y 2 v . T 2 Y - rych
Gene Frequencies A X© L0281, sig.936 B X© 2.4,031, sig.3007 C X~ 3.4487, sig,178
Hp;- 9392 u1|,1|2 a386
Hp~ 608 .558 +614,
elsh in N.Pembs.|Tnglish in SW Welst in Fnglish in Welsh in
Phenotypes Pembs s SW_Fembs. SE Pembs, SE_Pembs,
NOo Freq- N.O- Frer NC’o ] F]."GQn NO. _FI'egc NOo . Fr(:ﬁq.
1-1 29 0143 14 146 11 - 090 30 .207 28 =175
2"'1 ]_Ol 0498 56 0583 60 nl.{,92 9 aLI..?é 80 0500
2-2 73 2360 26 <271 51 418 46 0317 52 «325
Total 203 11,000 96 1,000 122 1.000 | 15 1 1,000} 160 1,000
Gene Frequencies
1 -
Hp, «392 438 2336 ohli5 o425
I‘[p -608 0562 .166[4, 0555 ‘575
D X? 2.060, sig. .3003 G X2 2.5713, sige »2765 J )(é 25119, sige 7742
E Xé 2:5T13; sig. 2765 H K? 5.2519, slg. 072, K X2 1.6732, sig. -L332
F X" 2.4690, sige .2910 I X 7.7669, sig. .0206 L X 2.8822, sig. 02367
: M X?  5.5935, sigs <0810




338.

TABLE, )17
ABQ_BLOOD_GROUPS
Locality No. Gine Fr%ggggg}ﬁﬁ;\ Auvthor
Cos Leix (Eire) 61 ] 060} 110 | .830| Tillz (1975)
Iceland 878 | o142 | 068 | +79C| Donoyani et al (1950)
Eire «17C{ o070 «76C| Teesdale & Tills (1970)
Carnew (Eire) 1751 .189{ o077 | 734 | Sunderland et al (1973)
Cos Wicklow (Eire 58 | .190| 060} 750 | Tills (1975)
Ulster 259,143 | 199 2063 | »738 | Kopec (1970)
Cos Waterford(Eire) 651 200} 040} 760 T4lls (1975)
Co. Kilkenny (Eire) 421,210 JOL0§ #7401 Tills {1975)
SeW. Scotland 612 | 226 085 | .689 | Kopec (1970)
Co» Wexford (Eire) 5kl 023 | 210 | «67 Tills (1975)
Carmarthenshire,E. | 1,249 .23 | .07 | .70 | Watkin (1965)
Wales (excluding
S.W. peninsula)
area 13 7,062 1 .232| ,072 | 697 | Xopec (1970)
North Wales 25550 ] «2LL | «0bl | 4692 | Fraser Roberts (194.2)
Ne.Pembhs. & Lower
Teife Valley 876 | «245 | o077 | 4679 | Watkin (1960)
South~-east Carn. 469} <209 | 078 .673 | Garlick & Pantin (1957)
Perbrokeshire
(Ares 38) 2,621 ] 4250 066 | «+685 | Kopec (1970)
South~East Pembs, 325 | «2501 <077 | »673 | Present study
Carmarthenshire,W, 599 | 2259 | 052 | +689 | Watkin (1960)
Pembrokeshire
(whole couniy) 885 | 4265 | 075 | +660 | Present study
Isle of Man 809 | «266| 051 | o583 | Mitchell (1974)
Relgium 2,000 | «267| 052 | o682 | Otto-Servais et al
(1959)
South~wzst Penbs. 311 ] 4249 ] 077 | «654 | Present study
North Pesmbs. 2L9 | +277 | +O71 | 652 | Present study
tLittle England?
NeWo 505 | o279 | «O7L | o647 | Watkin (1960)
tlittle England?
S<E. 431 ] 4339 | «083 | 4578 | Watkin (1960)




TABLE /.18

339.

v

Gene Freguencies

Locality No, D d Auther -—1
Scuth=east Perbrokeshirs 325 519 481 | Present study }
SeW. Scotland 785 o5L7 | «453 | Mitchell e+ al (lQ76%
Tsle of Man £25 o552 | o448 | Mitchell (1974 f
Eire 295 «553 | o447 | Palsson (1970) !
Englang 355,221 571 | o429 | Kopec (1970) §
Co. Wexford Ly 528 <573 | <427 | Dawson (3196L4) g
Scotland 115,906 :579 | o421 | Kopec (1970) g
Belgium 3,63 «580 | o420 | Moureau (1952) §
Co. Carlow 2,517 | 580 | 4420 | Dawson (194i) §
Pembs. {Cverall) 690 «582 | o418 | Present study |
Cos Leix 2,6L5 o58L | oL1A | Dawson (196L) ;
Glamorgan 1,061 «587 | 413 | Drummond (1949)
Mlster 56,316 «589 ! oL11 | Kopec (1970)
Wales 15,481 .59 | «406 | Xopec (1970) |
North Pembrokeshire 21,9 0594 01Ol Present study
Cos Wicklow 3,198 2596 | 4,04 | Dawson (196l)
Co., Waterford 3.421 «600 | .00 | Dawson (196L) |
Iceland 205 «605 | 43295 | Donegani et al

(1950)
Co. Cork 3,367 610 | 2390 | Dawson (1964)
S5.F. Carmarthen 422 2623 | «377 | Garlick & Pantin |
(1957)

S.W. Pembrckeshire 311 «63L | 4365 | Present study |




BHESUS SYSTEM

Gene Frequencies

TABLE 4,19

. S . —
Iocality Noo cde EDE 1 Cde cd® | CDe chDe Author

North Pembrokeshire 225 10333 | 173 | o006 |.,008 | oihi2 | . 060 Prcsent, suvudy

Belgium 265 | 344 | 2137 | +010 - o462 | .043 Tegueke (1966)

Cc. Wicklow 58 | o345 | 2132 - - |36 - Tills {1975

Carnew 175 | «352 | .136 - - 1455 ].028 Sunderland et al (1973)

Selle Carmarthen 422 ] 2360 | .178 | .003 [.006 | 410 |.036 Carlick & Parin (1957)

Pembs. (overall) 69 | +392 | 0153 1,006 [.010 {419 | .027 Fresent shudy

England 154 { 395 | -167 | .007 1.015 |.408 | .009 Race et al (194L)

Eire 295 1 402 | 4159 | .023 |.007 |.359 |.051 Palsson et al (1970)

S.W. Pembrokeshire 154 1 o418 | o114 | o007 |.016 |.428 {,0L07 Prcsent study

Tceland 295 1 o422 | W1bl | .088 | ~ «313 | .034 Palsson et al (1970)

S.E. Pemorckeshire 315 [ <426 { 2173 { o004 |.007 {.288 |.003 Present study

Ulster 200 | o4L1 | +104 | 2006 {.0C6 |.402 {.035 Futh (1953)

Co. Wexford 5L § o47 .13 - - .3 - Tills (1975)

Scotland Highlands 100§ o475 | o154 | 012 {1,025 | <310 {025 Brown, Ii. (1965)

Coe Waterford 661 .48 | .15 - - .35 - Brown, E. (1963)

Co. Carlow 52 | oS4 | .10 - - {.32 {.02 Brown, E. {1965)

oxis



3L1.

TABLE 4.20
MN SYSTEM
Gene_Freguencies
Locality r No. M N Author :
S.E. Pembrokeshirse 313 o183 1 o517 | Present study _ j
Netherlands 200 0522 | .L73 | Loghem & Berkhout (1948) 4
England ! 122 2524, | o476 | Taylor & Prior (1938)
Carnew (Eire) 175 «529 1 o171 i Sunderiand et al (3.973)
Co. Waterford (Eire) 66 o531 .47 | Tills (1975)
Pembrokeshire {overall) 652 0535 | +465 | Present study i
]
Eire (Ccrk and Xerry) 201 o549 | 2451 | Casey et al (1962) g
Ulster (Belifast) 202 .550; o450 | Macafee (2964) é
Co. Carlow 52 0560 | JA4L0 [ Tills (1975) %
North Pembrokeshire 221 o566 | 203l | Present study
Tceland L7 +570 | .30 | Donegani (1950)
S«E. Carmarthenshire L68 575 | o425 | Garlick & Pantin (1957)
Scottish Highlands 100 +580 | o421 | Brown, E. (1965)
Iceland 2,029 .581 | +419 | Biarrasson (1968)
Wales 192 583 | +L17 {Boyd and Boyd (1937)
Scotland (Glasgow) 456 «590 1 o410 [ Malta (1937)
Cee Kilkernmy (Eire) L1 <590 | 410 | Tills (1975)
S.Weo Pembrokeshire 118 2599 | o401 | Present, study
Con Leix (ire) 41 60 | .40 | Til1s (1975)
Co. Wicklow (Eire) 58 o562 1,38 {Tills (1973) |
| Co. Wexford (Eire) 53 o6l | 436 | Tills (1975)




342,

TABLE /.21

MNSs_SYSTEM

=1

(iene Frequencies

Lecality No, | MS ¥s NS Ns Authot
Netnerlands 89 |e18L |o34L {.08% {.382 | Heier & Nijenhuis
(1941)
Carnew 175 12183 [+336 {.055 (416 | Sunderiand et a2l
(1573)
Ulster 106 {,196 |.L08 |.OL1 |.355 { Tkin et al (1952)
Co. Waterford 66 [.21 |32 .07 |.4C |Tills (1975)
S.E. Carmarthen L68 1,213 1,362 1.092 1.3,1 |Carlick & Pantin
(1957)
Sels Pexxk rokesnirs 3.-1_3 02]J_1. rp27l all7 0398 D”“S@th Study
Wales 116 14223 |.321 (.11 |e3L3 | Ixin et al (1952)
Tceland 135 1,225 | ohh9 055 |.270 | Felssen & Walter
(1.267)
Py :
Norway 260 12232 1.332 1,054 {.382 {Mohr {1946)
Englang 1,166 1.240 |.298 (,056 |.4,06 | Tkin et al (1952)
| Scot land 527 1.246 1293 [.050 1,431 | Tkin =t al (1952)
{ Pembrokeshire(overall)| 652 |.257 [.293 1,089 |.361 | Present study
Netherlands 367 [.253 1,289 [,069 |.38, |Nijenhuis (1961)
North Pembrokeshire 221 1,26k |+302 [.070 |36/ | Present study
Eire 295 1.265 [.353 1,062 |.320 | Palssen et al
(1970)
Coe. Wicklow 58 1275 o346 [.027 |40 |Sunderland et al
(1973)
SeWo Pembrokeshire 118 1.292 1.305 |.083 |.320 | Present study
Scottish Highiands 100 [.309 (271 {089 |.332 |Brown, E. (1965)
| Coo Wexford 53 [e32 (.32 - 36 1 Tiils (31975)




3L3.

TABLE 4022

|

Locality No, 1 |'2+P Author i

-

|

Fire 295 259 { o741 | Palssen et al (1970) |
H

. - . - t

Co. Tipperary £5 <38 .62 Tills (1975) :
1

)

South=enst Pembrokeshird 324 0 2G2 .H08 Present study |
<

. et ' " . . |
Nortnh Pemhrokeshire 17 e393 607 Present study i
L]

{

Tceland 2,058 L4021 o597 Bjarnason et 2l1(1968) |
t

Pembrokeshire(Overall) aoL oh26 | 57 Present study i

Tceland 138 48l | W516 Palsson & Walter (1947)
i

Eire 1,540 o489 | o511 Teesdale & Tills (3i970)
Carnew 175 49 o507 Sunderland et 21 (1972)
South~west Pembrokeshirgd 351 9L . 506 Fresent study

Scotland 527 0505 | o195 Tkin et al (195L)
England 1,166 o516 1 GAEL Tiin et al (1954)
Ulster 106 53 166 Tkin et al {(1954)

e nn s S — -



DUFFY SYSTEM

Gene Frequencies

3hlye

TABLE /.23

Locality No. F‘ye" Pyb + Fy Author !
Eire 295(Males) j»20i «695 Palsson et al (1970)
Scottish Highlands | 100 =360 o610 Brown, E. (1965)

Eire 95 335 615 Hackett & Dawson (1958)
Munstér (Eire) 379 .L,00 .00 | Tills (1975) ,
fster | 106 209] 591 | Txdin (195L) :
England 1166 413 589 Tkin (195i)

S.W. Pembrokeshire { 231 0l 19 «581 Present study
Netherlands 937 01:19 . 581 Nijenhuis (1961)

Pembs. (cverall) 800 21,23 577 Present study

North Permbrokeshire 24,6 o123 577 Present study

Scotland 527 424 o576 | Tkin et al (1954)
Iceland POSS 1,26 o574 Bjarnason et al (1968)
S.E. Pembrokeshire | 323 oh27 e 573 Fresent study

Norway 259 olulily +556 Mohr {1966)

leinster (Eire) 656 !nas .55 Tills (1975)

Wales 116 o451 o549 Tkin (1954)




TABIE L.23

Loczlity Noa s k Author !
SWe Pembrokeshire 231 =035 2965 | Present study E
Ulster 106 1,038  |.962 |Ikin (3954)
Englandg 1166 . 039 2961 | Ixin {1954)
Denmark | 1204 ~OL1 »959 |Skew et al (1970) |
Pembs. {Overall) | go2 2 Ol2 +958 | Logharn et al (1953)
Netherlands 538 o Obls 2956 | Teesdale & Tills E
(1970} !
Eire 1701 |<Ohiy  |+956 |Ikin (1954) i
Wales 116 «0L3 ¢957 | Tkin (1954) ;
North Pembs. 247 ‘oh$ 055 | pResenT STUdY .
Scotland 527 <045 «0955 | Tkin (1954) |
Ulster 319 « U6 095l | Teesdale & Tills
(1970)
South East Pembs. 321 « OL7 «953 resent study
Tceland 2056 0054 94,6 {Bjarnason et ai
(1968) |




3L6.

TABLE L«2L
PHOSPHEOGLUCOMUTASE
Gene Freguencies
Iocality No. Pf‘ML . PC—M2 Author
i
Co. Wicklow 56 %=o7 .33 | Tills (1975)
Coo Waterford 93 i.68 «32 Tills (1975)
Co. Wexford 5h |72 28 Tills (1975)
Cos Kilkenny ! L3 1Tl 2 Tills (1975)
Isle of Man 311 | oTL1 i .252 | Mitchell (197L)
Northumberiand, West AL | «7hé | .25L | Papiha (1973)
Northumberiand, S.E. 109 |71 | 239 | Papihe (1973)
SeWe Scotland 828 | <765 | .235 | Kopec (1970)
England 2,115 |.76L | «236 | Hopkinson & Harris
(1966)
Carnew 175 | 767 | +233 | Sunderland et al
(1973
Co. Cariow 52 177 023 Tills (1971)
Germany (Ronn) L92 | «777 | «223 | Rittner et al (1969)
Ulster 318 |.786 | .214 | Tills (1971)
Northumberland {North) 13L 1791 | 209 | Papiha (1973)
Coe. Leix 8L 1.80 020 Tills (1971)
South=~east Pembrokashire 310 801, 166 Present study
Tceland 129 [.818 | .182 |Mourant & Tills{1967)
South~west Pembrokeshire 292 |.835 0155 | Present study
Pembrokesnire (overall) L5 |.827 ! .163 | Present study
Ulster (Armagh, Down) 105 .85 015 Tills (1971)
Eire 106 |[.863 | .137 |Palsson (1970)
North Pembrokeshirc 23 |.872 | +128 | Present study




ACID PHOSPHATASE

Gene Freguencies

Locality Noo. | p o) P Author
Co. Wexford 51, 1.2301,7001.070 | Tills (1975)
Co. Carlaw 521.2501.700 [.050 { Tills (1975)

North Pembrokeshire 2y 10257 |.697 {06 | Present study

Pembrokeshire (overall) | 857 1.283{.699{.058 | Present study

Eire 205 1.288 1. 676 1,036 | Palsson et al {1970)
Northumberiand (W) 62 [.290 |o 645 |+ 065 | Papiha (1.973)

South-east Pembrokeshire| 2101{.29/ [.66L |s0L2 | Present study

i . L o
South-west Pembrokeshire| 304 1.304 (o662 (2035 | Present study
I

Northumberland (N) 13k 12310 e638 052 | Papiha (1973)

Co. Wicklow 58 1.319 612 |, 069 | Sunderiand et 21 (1973)
Cce Waterford 93 1.330].6401{,030 | Ti1ls (1971)

Tlster 315 1,332 1,632 1,037 | Tills (1971)

Fire 1787 .338 (. 616 |.OLE | Tills (1971)

SJW. Scobiand ¢238 1,608 [.05L | Renwick (1973)

Coe Leix 61 {e3:0{.620{,0.0 | Tills (1971)
Northumberland (S.E.) 109 [+349 {624 [«027 | Papiha (1973)
Belgium 500 {a3L9 1,596 |«055 | Brocteur et al (1979)
Co. Kilkenny L1 {360.620{.020 | Tills (1971)

Engiand 369 1,362 1,562,032 | Hopkinson (1966} in

Bjarnason et 21 (1973)

Norway 2101.379 {.555 [+066 | Berg (1971)




ESTERASE, D

Gene Frequancies

3L8.

Locality No. |ESDT | EsD? Author

N.E. England 583 876 | 120 Papiha & Nahar (1977)

Eire 186 877 | .123 Welch & Iee (1974)

SeE. England 906 .885 | .115 Parkin & Adams (1975)

England 399 .887 | 2113 Welch & Tee (1974)

Belgium 166 8%, | 2106

Dermark 1,392 896 1 .10L Sorennsen & Fenger
(1976)

SWe Scotland 829 902 | 098 Cartwright et al
(1976)

Northumberlan 128 2911 | .08%9 Cartwright et al
(1976)

South~east Perbs. 313 091 | 086 Present study

North Fembrokeshire 216 0915 | .085 Present study

Pembs. (overall) 866 0917 | 083 Present study

South-west Pembs. 307 92, | 076 Present study

..

/-'—\'



ADENYIATE KINASE

TABLE, Lo27

3

]

9.

Gene Frequencies
Locality Noa ALl AKz Author

Eire 114 2873 1 .127 Bajakzadeh (1969)
Carlaw (Eire) 175 o9L0 | 0060 Sunderland et al (1973)
Tceland 1,129 0943 | .057 Tills et al (1971)
Co. Wicklow 58 295 205 Tills (1975)
Co. Wexford 51, .35 .05 r1ls (1975)
British 1,887 2955 | .0L5 Rapley et a2l (1967)
Ulster 318 «959 | .L.041 Tills (1975)
Eire 1,786 «G66 | 034 Tills (1971)
Isle of Man 324 2966 | .O3L Mitchell (1974)
S.W. Scotland 412 «966 | 034 Mitchell et al (1976)
Denmark 230 0370 {030 Lamm (1971)
Co. Leix 61 .980 | .020 Tills (1975)
Co. Waterford 93 .980 | .020 Ti1ls (0975)
Coe XKilkenny 41 .G80 | .020 Tills (1975)
North Pembs. 2hi 981 |.019 Present study
Carnew 175 2983 1.017 Sunderland et al (1973)
Pembrokeshire

(overall) aL5 «98h | L0156 Present study
SeWe Pempsa 302 986 |.01L Present study
SeW. Pembs. 299 986 .01 Present study
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Gene Ireguencies

Iocalivy - No. H.p1 sz Author %
Co. Leix 61 ; 2230 | 470 4115 (19?5) %
Teeland (North 356 | 2560 | #6060 Beckmon & Johnannsson

(1967)

Isle of ¥an % 354 2350 | 450 Mitchell et 2l (1974)
Scetland L 100 356 1 6L Kamel et al (1963)
Co. Wexlord | 5is 2370 | 2530 | Tills (1975)
Eire 1,766 | 377 | <623 | Tills (2971)
Eire 295 378 | 622 Palsson (197Q)
Co. Waterford €5 2380 | .620 Tilis (1975)
Scuth-west, Pembse 291 386 | J61L Present study
England 2ig 0389 | ohIL Allison et ai (1958)
North Peros. bz | 397 1 W603 Present study
S«W. Scotland 87L 1 «399 { 601 Mitchell et al (1976)
Pembrokeshire

(overall) 301 W08 | 4592 Present study
Ulster 315 ob20 | 6590 Tills (1971

]
Toeland ! L02 416} 258k Beckman & Jchannsson
(1967)
Belgium 610 0k15 | 585 Ros et al (1963)
Coo. Wicklow 53 o2l 1 o 5TA Sunderland et a1 (1973)
Tcelansd (West) “ o129 | o571 ; Beckman & Johannsson
(South) LOZ 1 136 | .56L (1967)

South-east Pembs, | 323 oLL0 | £560 Present study
Carnew 175 oh50 | «550 Sunderland et 2l (1973)
Co. Cariaw 5 Tills (1975)

52 o510 I 2490




TABLE 429

FOWARDS E2 DISTANCES
e e e s it 7 e o e kR S A . it s

1 2 3 b 5 6 7 8
Mo Peabs SW Pembs. | SE Pembs.| England EBire sceotland Teceland | Flemish
1 W. Pembs. 1.000 000372 0. 00435 0.00551 | 0.00/22 0. 00501 0.01038 | 0.00521
2 S.We Pembse 005576 0.00411. 0.00325 | 0.0041L, 0. 00397 0.01152 | 0.00998
3 S.E. Pembs. 0,06518 1 0.06165 0.003123 | 0.00687 0. 00440 0.,01200 | 0.00997
L4 England 0.08259 { 0.04875 0.0L702 0,005/,5 0,00185 0.01104 | 0.00839
5 Eire 0.06326 | 0.06215 0.10309 0.08171 0.00339 0,00479 | 0.01016
6 Scotland 0.07520 | 0.0595% 0. 06601 0.02771, | 0.05332 0.,00889 | 0.01025
7 TIceland 0.15566 | 017285 019499 0.,16566 | 0,07192 C.13333 0.01417

8 Flemish 0.07809 | 0.14977 0-145953 0.12580 | 0.15245 0,15371 0021254 | 1.000

L . 2 -
Upper triangle represents standardised I values.

~
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PROGRAM TO EVALUATE EDWARDS E SQUARED
BEBXBBLBBULIIHDREERL TR FEB SR TR LO kL%

fA. R. WOOLLEY 10.09.79
4804053833 FEEREEL

IHFLICIT REAL#8(A-H,0-2)
DIMENSION TITLE(Z20)}, Pa(20,10), PB(20,10), NA(20)

WRITE TITLE, READ DATA & REPRINY

URITE(S,)
FORMAT(///120,/ELUARDS E SGUARED EVALUATION‘/T20,28(/%)//)
FORMAT(12)

READ(S,2) TITLE

RE4D{5,10) NSYS

FORMAT(20A4)

WRITE(6,3) TITLE

FORMAT(//120,2084/77)

D0 20 I=1,NSYS

READ(S,10) NACD)

NP=NA(T)

D0 19 J=1,NP

READ(S,16) PALI,J0), PRI, N
FORHAT(2F10.0)

CONTINYE

CONTINUE

WRITE(S,25]
URITE(4,30} NSYS

FORMAT(T20, 0ATA REPRINTZ/720,12(7%7)//)
FORNAT(T20, NUKEER OF SYSTENS = 7,12//)

D0 50 I=1,NSYS
WRITE(6,35) I,
FORNAT(T15,"5Y5
KP=NALT)

DO 45 J=1,NP
WRITE(6,40) PACT,J3, B{I,N
FORNAT(TI5,2(F8.5,2X))
CONTINUE

CONTINGE

HA (1)
TEH “

p12,7 - WITH 7,12, ALLELES”)

CALCULATE & PRINT RESULTS

WRITE(S,55)
FORNAT(///T20, "RESULTS OF CALCULATION?/720,22(747)//

©1720,75YSTEN’, T30, E SCGUARED"/T20,4{7%7),730,9( *"}/)



92
33

[
o

39
56
37
98
39
80

L1
62
43
64
&3
&6
6?2
68
49
79
71
72
73
74
73
26

-
!

78
79
8o
81

<>

70

75
70

-

ET0T=0.0

De 90 I=1,NSYS

X=9.0 -
Y=0.0

2=0.0

HP=NACI)

DO 70 J=1,KP

X=X+DSQRT{FA(Y, NDEPB(T,J))
Y=YsDSGRT(PA(I,J)/NP}
Z=Z7+DSART(PB(I,J)/NP)

CONY IAGE

ESYS = 8.0%(1.0 = X)/((1.04Y)8(1.042))
EYDT =ETOT + ESYS
WRITE(S,75) i, ESYS
FORNAT(T22,12,T31,F8.5)
CONTINUE

CALCULATE CORRECTION FACTOR

[ ]

SJFAC =
Bo 95 I=
SJFAC =
CONTINGE

ECOR = ETOT/SJFAC

WRITE{4,96) ETCi, ECOR
FORMAT(//T20,°TOTAL £ SQUARED = “,FB.5//
T20,“STANDARDISED E SOUARED = *,F8.5//)
570P

END .

[ o {




OF - ANTHROPOUQGY
v e L s et i ke

_UN?__'V}_‘:!-!:'-; LYy OF DURMHAM

This cguestionnaire is designed to provide information on the patterns
moveine't within the wntiye rogion and to assess differences. +hat may cccur
i the inherived choractors within one ragion as to occupational and
groups. 1 would bo very grateful irf vou and your hushand would
it as accurately as possible.  If you-do not know the dD“T“T to a
itoem please indicate TNOT O KNGWN!

-~
RN

T give/do not give pormission for my son/daughter to take part in the survey
cirtiined anove.
@ Sig-‘]'\-:‘d. L I R O I R T I I I N R R N T L B I TR R A A Y
{Farcent/Guardian)
3. - Age
Name (.'_f f"“")-dlg"’ir‘r “ Ut @0 B P LTECECECUBECECCIOCEOCE LIS BB ODNSOS ELELCE N ITVOORO PO SR O CRDE R ]

Name of am brofhors anci/or
sisters in schooi{s). Please
g.‘l.‘J\—": SL}]]C‘(}J(’S) (-.l::"]] 3w N O S LG OV OOECDE SO P T O SIEELCDOOGECEL OSS

Name of any first cousins
at the SChoUl (oivieerrervosnccscsssiceanas

Meidon name OFf MOTheT «.ivieessaciacennessn
Maidden name of methuert's mother ...

Madiden name of father?'s mother .....

p2
wn
o
')
b,
=

#Place of bixth o pupil including paxd

S1IOWYI) o e o vevoatosscarsorasacoas ant

1) " . " 1
*- 't I' 'l " L‘al]?e]: G @ @ 0O 8 31 21 4 r & B @t P DE BT OE S 0L O S SRR LOFL O V0L IC VE S PVE PLE S OL BN S o
" " 1 n
* 1 " n } _”_. 'Ilotll'v:‘I Gﬁ(ll.llllul'---ﬁ'-ﬁ-_-..L!_.'Dh'l.‘--.l—::lﬂ.. L R L
" " 1"
* 1 " " i ].'CL'L'“C.‘)."S father R R I B I R N R O S S A R N R I I R S R R A O I R I IR
1" n 1"
* oo " n "ofather's MOThEr . iiiiiensrirossoasastsconoasnstsoensnnnsing
" n o
¥ oo " " "Oomother 'S TAtNEr . .ecieeeiestveacrasasresasssscsnscsscssvonns
H] ' 7"

* n " " " mother's wother ..
*actual residence at the time of b

® @ 2 8 3 R ® 8§ 8 ¢ P G 8 S5 P A g v A e b P &S O S E S " s 0 L ¢
.Lxth; not hospital.
Religiocus denaomination of the family ceaveecs

e 2627888 68 C 8500 EE L FT GO EE0P TE DB S

¥Occupation of thae fathel ceseees...

.,--ore:...a-----...-.-..ﬂiOihel c s 800 e 2w v o

:,- " 'l " IaL’]""S JGL‘L.--_‘-C ||l'D'Illo"..l'.l.-..;..tl...llﬂ.ﬂﬂ‘.ﬂ.i".‘l

* no " "omotherts Fathaor . v eeiorenanrins
*If deceazed state prior ccoudation.

Answev yes or no in the apprepriate sows for each of the questions at the head
of cach coluan space.

| r : Enalisg
1
!Ju}l;-—L |o.-.-n-n:r.!u---nucqno.o-a-eu-:...vunau.n-ona--a--o-.--n-.lillana'--oalounc-
| Db o STAD L .!. S creaseanescesa ? st e s eerrres s aasnn e as } csrsstve s acacteea
Molthex's Father oliiooiiiue. ,........;..,,....................;..".............
Mothar's nolher .,L R
Fatlinr 'S JATIOT ¢ ve e reronneavoustorbusnsoseeasasnracecoansesbonesncanavneesas
Fathor T8 T30THOY v aes ov s vt v e nnonevnoebsonseassnasonasascencsessaasnnsccnossnusanss

Do you nwomualiy spoall Pels

¥l considoer vours

loave Llank any Quuest ions vou e not wish t
in strict conl'i

hed

aformaticn w

answer. Al




Adran Anthropoleg, Prifvsool Durhoam

Cynliuniwyd y gofyniadau isocd er mwyn ceisic darganfod patrymau'r
syrudiacdlau o le i le a fu ymysg v poblogacthau ym bMhenfro ac i
ddarganfod a oes gwahaniaethau minvn nodweddion etifeddegol yn yr
ardaloedd, ymysg vr enwadau crefyddol ac ymysg y galwedigaethau
hefyd. . Mawr werthfawrogwn pe bacch chwi afch gwr (gwraig) yn ateb
y gofyniadau mor 1lwvy ag sy'n bosibl. Os nad ellwch ateb rai
gofvniadau, rhowch 'Nis gwn' gyfe¢rbyn a hwy,

Rhoddaf/Ni rhoddaf ganiatdd i'm 1 ab/merch gymeryd xhan yn yxr arolvg.

ATWYyddir ieeinesacccstconiranonn
o (:@/ T a7 Ceidwad)
Enw'r plentyn si..ocnveesecoascrnesssccaas
Enwau unrhyw frodyr neu,
chwiorvdd mewn ysgolion
ar hyn o bryd. Rhowch
Cnwau'lr YSgOliON. eesrenccosevecsossvssccnsoscrcnce

Enwau unrhyw gefnder/ : :
CyLfnither yN VI ySOOLl . sacecseorocesartansvrossssssssaccoassssosocnsas

;n“.’ Il]OI\'.'ynOl mam ® 4 ¢ C o0 08 SO0V 100 0EDS 00 0L eSO LS ¢ELB 0N POESERPSEL e
" MAIM MMAM ¢ ev st seessvsvossasesveccoosnsenssosassssassososcacsosn
". mam l'lhad ¢ #0686 006 4 08T EN PN I P E0 LEBCH 0L L0 S0 E S B0 SLsC IR0
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X " ei. dad ............?..........................u.........

* " ei fam ............T.ﬂ..........,.....i...............u.

*. " tad ei dad .g......:ﬂ' e
'

* " nan el dad .....=..|.‘....‘........................,......

* " tad ei fam ........f,...................................

* " mam ei fam ........?....................................

*¥ Lle'r cartref adeg y geni (Nid yx ysbytty)

Enwad Crefyddol % teulu @escseesrececrennro

¥ Galwedigaeth vy teulu (tad) seceenuvessscesosccnnse (MAM)esoaocoonsoanse

* " . tad y tad - Ceessacseee et eaesrsstess et se e 0en et anaos
¥ "o tad y fam Cetacrnessetessaconensisastanocesascor e
* (Os yw'n farw, rhowch ei alwedigacth cyn iddo fraw.)
Atebwch 'Gail!' neu 'Mis gall' i'r gyofyniadau ar ben y colofnau, gan
roddi'r atcbion yn y rych atr golcfn briodol.

A ail aeledau'rt tcoulu a restrir siarad y canlynol

-lc.

. . [ .
Cymraenq vn unig Cymraeog a Saesncg ' Saesned vi unisg

Y ple.’ltyn LI R O A A S A A YA T ICR I RS CRFEY
Ei dé\-d ® % 0 0850 @ e oa
Ei fasn ®Sscessveeqossssnnoee .c !

Tac‘- c‘i dEld ® @ 6 8@ ® e ¢ S O O Q0 e P B TR OT
Mam ci dad WAL

o o L e e
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M".'.IH Cj. f;\m ."..I..l...dl.'.lil'.l.!l.lIt'll..l.i..'.(l“(lllllll';-;CI...-

A ydych fel arfer yn siacad Cymraey vn eich cartrer?
A feddvliwch am eich hun fel Cymro (Cymraci) nreu rfel Sais (Sacsnesi?

Gadeweh rhai gofvniadau heto ai hateix ¢s gwell genych beidio rhoaty nmanwlion

Ceodwir y ffeithiauv & roddir yn holisl gyvfrinacnol.



