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Preface

It has been assumed for the purposes of this dsalyat DNA testing by FTDNAwas a fairly random
process and would approximate to the distributidn ddferent McMahon lineages among today’s
descendents. The historical perception is that Mua are descended from one of two Septs which are
briefly defined as follows (Ref 1):

Oriel

The MacMahon's of Oriel originated in the proviréeJlster, in County Monaghan. The McMahons rose to
power in 1250 AD, in the Kingdom of Oriel, whichughly evolved into the present day County Monaghan.
They were chieftains of the territory for nearly04gears.

Thomond

The MacMahon's of Thomand originated in the progioEMunster, in County Clare and descend from the
founder of the O’Brien Dynasty, Brian Boru, througls son Teige, d. 1023, his son Turlough, d. 10886,
son Murtagh More, d. 1119, and his son Mahone ¢ceNacMahons of Corcabaskin' d. 1129. They became
lords of the Corca Bhaschind or Corcavaskin aresoath-west Clare which comprised the baronies of
Moyarta and Clonderlaw, displacing the local O'Delisnand O'Baiscinn.

Glossary
A Glossary of terms used is given in Appendix 3.

! Family Tree DNA.



INTRODUCTION

As Edward Gibbon famously saidyw? wiush to- discover owr ancestors, but we wish to- discover them
possessed. of omple fortunes, adorned witihv honorable titles and holding an eminent rank un the
cdass of hereditory nobley”.

In a nod to Gibbon, there is indeed good evidehae2ome might be descended from royalty, that y&u
accept that "royals" were simply the most viciowmlards to survive battle and conquer territoryisTd¢ould
apply to Colla descendants in Oriel and the O’Bdescendants in Thomand.

Early Irish genealogy describes the appearancdstetin about AD 330 of the three Colla brothérspwn

as Colla da Crioch, Colla Uais and Colla Meann.iTaeival was allegedly at the behest of the Highg of
Tara. Their descendants have been kings, lordefsgchand saints. Their history survived throughl ora
tradition and eventually written histories as eviced below (Ref 2).

The Three Collas
The three sons of Eochaidh, great their fame,
The three Collas we have heard of;
Colla Meann, Colla fo Chri,
And Colla Uais the high king.

The names of the three | know,
And they slew the high king
On yon wide bright plain,
Aodh Muireadhach and Cairioll.

Cairioll, Colla Uais the king,
Muireadhach, Colla fo Chri,
Aodh, Colla Meann, great his fame;
These three were mighty beyond all strength.

There is a long held belief that the earliest intaaits of Ireland were Milesians thought to havenedrom
the Iberian Peninsula. However, this is thougtiedargely mythical and to quote Katherine Sifims

“The myth of the invasion of Ireland by the sonsVif or Milesius is only relevant to the researchar
medieval history because it provides the framewatkin which the later genealogies were arrangedeiy
later surname was ordered under its earlier dyr@asgioup, its wider population group, and its presan
descent from a son of Mil. For example, the MachHgamna or MacMahon (surname) chiefs of Monaghan,
together with their collateral O Cerbaill or O’Camil (surname) kinsmen, belong to the Ui NadslUgigasty
within the Airgialla (population group), a federati of mid-Ulster kingdoms who claimed descent ftioen
Three Collas and ultimately from Eremoén son of MREef 3).

This can be regarded as the authentic genealogydaaghan McMahons - there are other referencaagay
much the same thing as well. However, the diffigult that not all McMahons (from Monaghan and
elsewhere) carry the DNA that is thought to be eéspntative of Colla (i.e. having similar DNA prefl to
other known Colla surnames); it has to be accethtathere were multiple origins for McMahons adeed
for many other surnames as well. From a previoudys{Ref 4), it was concluded that Colla DNA was
present in Oriel (Airgialla) Clans such as CarroNMcKennas, McMahons, McGuires and many others. In
addition, there were strong contingents represestaf Wales such as Calkin and Roderick and oftt&to
names such as McDonald, McDaniel, Paden etc. Tthimnjunction with the occurrence of the null ntida

(a key indicator of Colla DNA) at the beginningtbg first millennium, is strongly suggestive thia¢ tColla
tribe was well established and had branched in NWAIB before coming to Ireland. It is well docunteth
that the three Colla brothers arrived in IrelandwbAD 330, allegedly as mercenaries to the HighgKiAs

Senior Lecturer in Medieval History and Fellowinity College Dublin.
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such it has to be assumed they were trained ssl{feesumably Roman) and would have been accontpanie
by a band of warriors (otherwise they would nevavenestablished themselves in a hostile environmaAnt
further assumption might be that the band of wesrwas composed of their 425 null-bearing kinsmen,
kinsmen without the null and co-opted non-kinsmlenfact, in order to conquer Oriel (which they did)
must have been a mercenary army.

In Munster, the O'Briens emerged as chiefs of tlac@ksian race from the south-west of Ireland — a
cohesive set of septs, related by blood, all clagrdescent in tradition from a common ancestor @i@c
Cas. Academic histories generally accept the Dsiaas as being the Déisi Tuisceart, after adogpimgw
name. The Déisi, a people whose name means literadisals originally occupied the Southern counties of
Munster and are ethnically Erainn. During the 8#mtary the Déisi Tuisceart, who would become the
Dalcassians, annexed the area known today as &idrenade it their home.

Having first examined wider Colla inheritance (R&f& 6), this analysis is concerned with a detadedlysis

of McMahon data, both of Colla and non-Colla desc&he present study is an update of Referencet5 bu
having a wider scope in that it includes the SauthdcMahon Septs and those whose origin predates th
R_L21 McMahons.

Aim
The aim of this analysis was to try and deduceemyithe limitations of some of the data, the refegiops
between those testers having the McMahon namevatimes of the name, phonetic versions of the name,

Colla and non-Colla origins and particularly to kp the wide diversity in genetic differences (GRsd
clustering.



THE DNA TRAIL

It is believed that our most distant ancestors ategt from the Rift Valley into the Fertile Crescemtd

eventually onto the European mainland. This migsajsassage would have taken many millennia and
countless generations. Throughout this pre-hister&, humans evolved into many different races and
acquired different mutations thus making them dgtishable from each other. DNA studies have péenhit

us to categorise all humans on Earth into genezdbgjroups sharing one common ancestor at one giver
point in prehistory. These groups are calleplogroups The haplogroups we are concerned with are the

paternally inherited/-chromosome DNAY-DNA) haplogroups which indicate patrilineal astry.
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Figure 1: Chronological development of Y-DNA haplogoups

Figure 1 (from Ref 7) shows the Y-DNA haplogroupsagainst the timeline (ybp = years before preg&ht
1950). Upper case letters indicate the major divisiwhile numbers and lowercase letters indicage th
subdivisions of each haplogroup. These sub-divssame the result of very specific mutations whases of
occurrence have been calculated. Thus R1b-Sl1ll6chmeninto R1b-L21 by acquiring the additional
mutation, L21, and into R1b-S28, by acquiring theraative mutation, S28. A phylogenetic tree shapthe
evolution of R1b haplogroups in Europe over thé 185000 years is shown in Figure 2. Further exgtian
of the R1b haplogroups can be found in Reference 7.
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Figure 2: Mutations (in red) within the R1bla21Haplogroup over the last 10,000 years defining Euggean
haplogroups. Most common descent for McMahons irhis phylogenetic tree is shown in green.

Migrations

It is thought that a population of R-L21 peoples&dby acquiring the L21+ mutation) north of the#l
about 4,100 years ago. R-L21 descendants spreadgtihr-rance, the Low Countries, Britain and Ireland
(Figure 3 from Ref 8). It is estimated they cousié started to populate Ireland shortly after tBisthe time
the Romans came to Britain, these Celtic peoplddvibave subsumed earlier cultures and diverged tioe
another over the 50 or so generations. They degdlopto tribal groups as they did in Ireland and th
Romans gave them names such as the Brigantes vantes, Cornovii, Silures etc. The L21+ mutation is
most concentrated in Ireland (60-70% accordindgheo@o-administrator of the "lIreland yDNA" Projeat)d

to lesser extents in parts of Britain and northiteesEurope. This supports the findings in Figurshdwing

a north-western migration from continental Europerdime. It is thought that these British Celtibés were
mainly R-L21.

Ancestral populations migrated in waves over lomgsriods, with the latest wave replacing (but piui
never completely) the previous one by force or etvohary advantage. The best understanding thaiave

is that Ireland began to be first occupied abo000,years ago by stone-age people who were quferatit

to the later bronze-age people from whom most Malahare descended. We can be fairly certain of this
because the R Haplogroup had only evolved to Rl &¥ this time and these peoples were only to be
found east of the Black Sea. Maps in Eupedia suggdyg partial occupation of Britain and Ireland@0
years ago by Megalithic Cultures (Haplogroups |, IBb). It is thought that the Bell-Beaker folk tiaily
brougs?ht the Copper Age to these shores around B&50homing in on the copper belts of Ireland and
Wales.

In Ireland, they left their characteristic bdibped pottery beakers at a copper mine on Rosxl|sla
Lough Leane, Co. Kerry. Judging from its chemicahgposition, copper from Ireland was traded into
Britain, along with gold from the Mourne Mountaifi$iese incomers boosted what had been likely a
dwindling population of farmers and created a tingwsociety. By 2200 BC, Beaker interest in Britain
intensified, as Cornwall was discovered to be nictin, essential to the manufacture of bronze.
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Eupedia map of haplogroup R-L21

Figure 3. Distribution of R-L21in Europe.

Diversity

Among McMahons, apart from R-L21, there are E1blb2R1a, 12a haplotypes and among other Collas
such as McDaniels, there are also 12a, R1al, E1BbA, and J2 as well. No doubt this type of ditgraill
also be found among other surnames. The Eupediart (Ref 7) would suggest that these are remmédints
early Bronze Age Bell-Beaker and Megalithic cultpeople who inhabited the British Isles and NW paro
about 5,000 years ago. After a further 2,000 yetwes,R-L21 folk have settled throughout Europe ard
Insular Celts in the British Bronze Age. It is reaable to assume that these E1b, 12a etc haplogitaping
McMahon and other Colla names) are descendantsuchrearlier Bronze Age Bell-Beaker occupiers of
Ireland who were subsequently retained by L21 ievedpossibly as slaves, vassals etc). Ultimatehgn
surnames were being adopted (600 years laterk thas R-L21 descendants had become integratedhiato
clans and acquired the Chieftain’s surname as(Wwéedl doubtful if anyone would have been awar@wginal
blood relationship by this late stage).



The Collas

Recent work established that the precursors o€tttk profiles examined had diverged prior to thecation
of surnames. Early branching suggested the appedgighate of birth of the Colla Progenitor to b&b. 280
(Ref 4). The Colla Progenitor gave rise to a pojaaof Collas, possibly in NW Britain, who exparnd&to
Dal Riada and Ulster. Most but not necessarilyoélthe ‘Irish’ Collas are allegedly descended fridmee
Colla brothers who came to Ireland in about AD 340.

Given the wide variety of names, many of which ‘amn Irish™, it is hard to escape the conclusion that the
origin of the Colla clan was among the British Gelf as alleged (Ref 5), the Colla Brothers’ aatias
Roman trained mercenaries was at the behest dflitfie King of Tara, then this would support thatwie
Genetically, the closeness of Calkin to McMahonir@is and many others is strong supportive evidenc
Similar arguments can be extended to Rodericks, dtelkls, and Paden. The simplest explanation is tha
however many sons Papa Colla had, they or thegemy spread over North West Britain, Dal Riada and
Ulster, their descendants all showing relatednedsis day.

Early divergence is the most likely explanation@svhy genetically diverse lines finished up wikie tsame
surnames. Examples of this are some McMahons, teG@Wte Groups and three McDonald Groups as well
as several singletons. Equally, it goes some wagxbaining mixed origins where 2/3 to % of manytiod
major Colla names did not have Colla DNA. The prsats of these non-Colla DNA McMahons, McGuires,
Carrrolls etc must have been already assoclatéti the Colla tribes prior to the allocation afrsames (Ref
5).

The Collas are part of a broader genetic groupilegtified as R-L21. A new subset was discoveredntbg
within this L21 grouping; this subset has been ttrhlaplogroup R-DF21, having acquired the extra2F
mutation about 3000 years ago. The Colla populasotefined (so far) by being R-DF21 and having two
further specific mutatiofisIn other words, these marker values are partid¢oléhe descendents of the Collas
who are believed to be the progenitors of many (mitall) families in the ancient kingdom of Oridlhe
evidence appears to indicate that the Colla lims@aabout 2000 years ago. The key events in tHatewoof
the Collas and their kinsmen are depicted diagranoaily in Figure 4.

Colla Origins

The DNA evidence does not support the historicadteation that Collas are descended from the son of
Eochaid Doimlen, younger son of Cairbre Lifechaiigh King of Ireland in the 3rd century AD Thattis
say, the Collas did not arise indigenously in indlas they have a large genetic footprint in Brit&urther,
the DNA evidence does not support the Annals ot Masters which specifically states that tlibdaof

the three Collas was a brother of Fiachra Srabétéamcestor of Niall of the Nine Hostages). Niall’'s
descendants have an additional mutation (to L2222+, which arose more recently making them
R1bla2alalb4b Haplogroup (Fig 2). This mutatiodccbave occurred in Fiachra Srabhteine or in Hisrla
descendants as the DNA evidence precludes thig @oblood tie. Another possibility is that Eochaidh
Dubhlen and Fiachra Srabhteine were merely “foBtethers”, which was a common practice among the
Gaelic nobility. In any event, the DNA evidence Wbappear to indicate that the ancestors of thdaCol
brothers were part of a gradual westward migratimaugh Britain to Ireland in either pre-Roman @nkan
times.

Names such as Calkin, Roderick, Paden, McCMabougall, Walden, Dever, McDonald, Rattray,
Rice, Godwin, Kern, Judd.
Some tribesmen who lived with or near the Cdléencould have taken on the names McMahon,
McGuire, Carroll etcEven with a strong oral history tradition and oagyeriod of 20 generations, it
must have been difficult to keep track of who weuee male Colla descendants especially as the Breho
Laws encouraged concubinage.
These are termed Single Tandem Repeats (STR)dhawviull value for one (DYS 425) and nine repeats
at the other marker (DYS 511).
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Figure 4. Pictogram relating key events in the evation of the Celtic R-L21 Clade.

Collas in Ireland

The most colourful explanation of Colla origins heen put forward by Don Schlegel in the Cloghertdra
(Ref 10). He states that the Collas are perhap®nheinstance in prehistoric or early historicegland of
three brothers having each a personal name, a macoenmon, and an epithet. The implication is thath a
naming convention must have been imported, andbi@us source is the Roman Empire. He suggesys the
were not descended from Irish Kings but insteadewRomanized Britons, originating in the Celtic &ib
named Trinovantes (Ref 11) from Colchester, orityna Celtic settlement and the oldest recorded Rom
town in England. They received military trainingoim the Romans and eventually went to Ireland as
mercenaries in the service of the King of Irelafide most supportive evidence for this idea candss $n
Figure 3 which shows a hotspot in the Essex refpoiR-L21 although no specific Colla clustering Heeen
found (mainly because most testers don’t know whiega ancestors originated).

Whatever their origins, the Romanized ancestoth@Collas may simply have been hired as mercenbyie
the Irish High-King as described above and elseah@rssibly due to their having acquired valuabiléary
skills in the service of Rome. Indeed, could ithat they were retired centurions, which would pldtem in
their forties (Roman soldiers usually retired aftér25 years service) at the time of their arrimdreland?

The Book of Ballymote, written in 1390AD, claimsiGai Daim Airgit, King of Orgiall (Kingdom of Ori§

died in 513AD. This King of Oriel is five generati® down from Colla da Chroich. The King had sevamss
Cormac from whom the Maguires descend; Nadsluamh ivhom the McMahons and Carrolls descend; and
Daimine from whom the Boylans and Kellys descend.

Colla da Crioch was one of The Three Collas whaykoto restore the monarchy to their line. At ooép
the Three Collas were exiled from Ireland to ScutlaHowever, through the influence of the King db#
and the intervention of the Druids, the Collas wpagdoned by the Irish King and were invited bagk t
Ireland. Colla da Chrioch was the first King of téisafter its conquest by the Three Collas in tifecéntury.
He was the founder of the Kingdom of Orgiall. THarCColla ruled over that Kingdom, and they wekdest
"Kings of Orgiall," down to the twelfth century. @@ da Crioch died about the year 357 AD.



Collas Elsewhere

From a recent analysis, the heaviest concentrabbr@ollas outside of Oriel are to be found in $mod,
followed by England and Wales (Table 1). This idomad agreement with the migratory movements of R-
L21 through Europe which would have included thdla@o(Fig 3). Colla Lineagésare a more reliable
indicator of early branching as they avoid distortifrom large family groups (13 of the 16 Welshtdes
were from one family).

Surname Root Scottish English Welsh Irish Totals
Lineages 10 8 3 47 68
Total Testers 24 22 16 115 177

Table 1. Distribution of Colla Origins

These results support the scenario proposed bye&sh(Ref 10) outlined above or an alternative one,
which the Collas were pushed north into Scotlandthfivhence they invaded and conquered Oriel.

There will always be controversy over whether thets of Collas with a Scottish, Welsh or Englisegance
(today) were indigenous to mainland Britain or ratgd from Ulster to mainland Brit&inThe latter would

be counter to the population drift of the Celtibés in general, and it would have been difficalestablish

so many lineages over such a wide area. The Resolttd suggest that Collas were well established in
Britain before conquering Oriel. The converse (edoclg much later 18/19 c. migrants), although not
impossible, would have been more difficult to agbias it would imply a large invasive force congugr
and holding territory so as to have been able ¢pggate over several generations. The exceptiotdviave
been Alba/DalRiada (which was a unified Kingdomhbmih sides of the Irish Sea) and from which a large
proportion of Collas seem to have originated; injebe evidence is suggestive that the Collas mig#t
have originated in Alba.

A lineage is defined as a descent group thatleamonstrate their common descent from an apical
ancestor or a direct line of decent from an ance€tan often be a single representative of a aluste
which arose from recent branching of (usually) fgrmembers.
The spread of Collas seems to have been moresprieled on Mainland Britain than in Ulster, where
they are largely limited to the Oriel territory.
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Method

The genetic identities (particular to the male Yethosome) of McMahon Project members were estaalish
through laboratory analysis of DNA (obtained throug mouth swab). Various levels of analysis and
deductions were performed (by FTDNA) on these sampb determine haplogroups and further marker
values. The final defining mutation for Haplogradfpbla2alalb4, L21, occurred about 4,000 yearsTégo.
vast majority of samples belong to Haplogroup RPalalb4 (shorthand name: R-L21) although there were
some exceptions.

This analysis is based on differences between lpsofiof testers) of their Single Tandem Repeat (STR
mutations. The source for this data was FTDNA aspited into the ‘McMahon Project(Ref 12). Joining
the ‘McMahon Project’ was optional for testers anekr time some testers with inappropriate names &/o
DNA had joined; these were removed prior to analyBkceptions were made for those with matching DNA
but non-matching names, some of whom were knowetadopted. Four other testers from different ptsje
and five reference testers were added to the dsgabhaking a total of 110 testers examined.

Project dat was downloaded into an Excel spreadsheet whichused to tabulate the data and organt3e it
for inputting into the McGee Utility Tool (Ref 13Dutput from McGee used was the ‘Genetic Distance’
(GD) matrix, where a GD value for every pair-wisamnbination was calculated, and the deduced ‘time to
Most Recent Common Ancestor’ (tMRCA) values. Thitelavalues were used to generate an infile for the
‘Phylogeny Inference Package’ (PHYLIP) program.

Assumptions

The Colla administrators are agreed that all Cddlacendants are R-L21+ in so far as all of those déep
clade tested proved to be R-L21+ and none provée t@-L21-. It is therefore a reasonable assumghat
Collas are a sub-set of R-L21+ and that genetatives will be found among R-L21+ people.

Collas are defined as per Glossary (Appendix 3ps€hnot meeting the Colla criteria are defined @s n
Colla.

It is assumed that the Kitsch programme (one of ynanthe PHYLIP collection) using the Fitch &
Margoliash methodology was able to differentiate tielative branching events in the dataset from the
aggregated marker values. To achieve the bestutesnl 99 iterations were performed in the Kitsch
Programme.

®  As at 8 November 2012.
9 For consistency with previous studies and stedistredibility, only 67 marker data was used.
1 Labels were compiled using the first three digitthe FTDNA ID and a truncated name up to a liofit
10 characters.
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Results

The basic Project data can be viewed at RefereBcdHe Project output shows the distribution otdes
among the different categories and is summarisdcioe 2.

Septs Category Defined Potential
McMahon Tested
(incl. Other to 67 Subjectto Grand
derivatives) names Total markers Upgrading Totals
=
@ Colla (aka Airgialla 1) 18 3 21 21 11 32
S Aigialla 2 7 4 11 10 11
O Z 246 Mahon 6 6 4 6
Z R-P312 1 1 1 1
R-SYR2627 1 1 1 1
totals 32 8 40 37 11 51
c Clare 1 - L226 Dal Cais 6 1 7 5 7
O R-M222 1 1 2 2 2
= McMahan Cluster 3 1 4 3 4
3 Clare 2 (22557) 7 7 5 7
) R-M269 (WAMH) 2 1 3 3
totals 19 4 23 15 23
PHYLIP Testing 52
Haplogroups other than
R1bla2 5 5 3 5
Unclassified 22 22
Are in need of
As at 8 Nov 2012: 68 Defined 33 upgrade 101
Testers

Table 2. The distribution of McMahon, McMahon derivatives and other names (having McMahon type DNA) étween the
Northern and Southern Septs broken down by categoryin the ‘McMahon Project’*2.

Using background knowledge and the very limitedggaphic information from the Project, the categerie
(and their members) are shown divided between MantUIster) and Southern (Munster) Septs. The most
obvious deductions to be made from these resudts ar

» Colla (Airgialla 1) is the largest dynastic grougidwed by Airgialla 2.
* Twice as many testers were from Northern Septppesed to Southern Septs.

* There is no corresponding dominant dynastic gremiphe Collas) among the Southern McMahons.

Haplogroups

Haplogroup testing was very poor among Project negewith only 31 % having tested. This was noiaait
for Colla members as it has been established (k@) that all Collas are R-L21. However, it idical for
other Septs as, excluding R-L21 and non-R1blaZptlmving haplotypes were detected:

* Rilbla2alalb R-P312 1 one step upstream of R-L21
* Rilbla2alalb4b R-M222 2 downstream of R-L21, akalhBN.

12 As at 8 Nov 2012, there were 109 entries in eMahon Project’. Table 2 excludes the two McKenna,

one McDaniel and five duplicates reducing the estto 101.
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* Rilbla2alalb4c R-P66 1 downstream of R-L21

* Rilbla2alalb4h R-L226 2 downstream of R-L21, Dad Cai

e Rlbla2alalbb5a R-SRY2627 1 two steps downstrearrL@flR

* The Z246 SNP was not detected and is attributeddyal matching. It is downstream of R-L21.

Clare 1, R-L226 (Dalcassian), is the alleged or@fithomond McMahons and yet there is only one\en)
McMahan with this haplotype (the other is a Cusafik¢ others are associated by clustering witk tiroup.
R-M222 is normally associated with Northwest Irislt it is also present in Thomond O’Brien. Eitheboth

of these could be the origin of Clare McMahons pustl not enough of them have tested (or survivéal tine

20" c.). On the present evidence, the most numerautharClare 1(above) and the Clare 2 grouping which
doesn’t have any affinity with known modals and onember has tested positive for Z255 (the ‘Irisla’Se
haplotype).
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McGee Output

In order to generate a Genetic Distance matrixties sub-set of the R-L21 population, the 52 define
McMahon Project testers (who had tested to 67 msyKieable 2) together with the two McKenna and one
McDaniel Project members were used. To these wadedatwo McGuires and two McCowns from other
projects and five reference testers (a total of Bhese 64 defined profiles plus six modals (tochhatches
were found) were examined in the McGee Utility t@195% p. The output is shown in Appendix 1 in two
parts (because of matrix size). The first half eeviesters up to and including Airgialla 2; the et half,
covers the remainder.

Modals

Seventeen modals were used for comparative purfpegemnly the six shown had some affinity to thetdes.
The Colla, L69 and L222 modals were unrelated louttls Irish Type I, L226 and Z246 showed signifitan
cross relationship, particularly the last two.

Clusters

The largest cluster was Colla (Airgialla 1) whichasvtermed the ‘Monaghan McMahon' Cluster. This
included known derivatives (McArdle, Matthews) améhir number of non-McMahons, at least two of whom
(Bogner, Woods) were known to be adopted names. réheining Collas had ever increasing distant
relationships from the ‘Monaghan McMahon’ Clustevp McMahons who diverged early as Singletons, a
pair of McKennas and most distant, a McDaniel.

Quite distinct from the Collas was the Airgiallg@uping. This was characterised by having high Gltbe
Colla modal (in the 20s), close relationship to t6® modal and good clustering of members. Thistelu
was also characterised by having a mixture of Quélaes without Colla DNA. The remaining clusterseve
small and can be summarised as follows:

e Cluster 150Mahon-194McMahon which had no crosstiocglahip to modals or others. Loosely
associated (mid teens GD) to N11Corcoran.

e 718Mahon showed affinity to the Z246 modal and \esely associated with the 258McMahan-
N19Mahan cluster.

o 228Mullin and 229McMahon had a GD of 6 to the L22@dal and a GD of 10 between them.
* Cluster 898McMahen-190McMahan had no cross relshiign

* Aloose grouping of 110McMahon-204McMahon had atffinvith Type Il and L226 modals.

e 113McMahon-153McMahon formed a loose cluster withrelationship to anything else.

* The remaining five members were classed as singgdtwat had diverged very early.

14



PHYLIP Output

In order to generate an evolutionary tree for hib-set of the R-L21 population, the same 64 ddftesters
(as used in the McGee analysis) but without the alspdvere used. The references were used to mark th
earliest Colla so far detected (125Conley), a gegezal date (337McGuire), the minimum of the dedrge

(30 years) and the maximum of the date range (128(Appendix 2).

Data prepared @ 95% and 50% probability in McGes ewamined and the latter used in the present
analysis. The phylogenetic tree produced from MBGCA (@50%p) input (59 testers + 5 references) is
shown in Figure 5. This is overlain with colour eddabels corresponding to the groupings in theMdlaon
Project’ (Ref 12) and estimated dates for whendifferent McMahon common ancestors arose. Reference
profiles are indicated with an “*’.

Interpreting PHYLIP

Other workers have indicated that the PHYLIP sofevaverestimates early branching and underestimates
later branching (Ref 14). The overestimating igédy due to the statistical method used in McGegiiges

of significance associated with small numbers) @n@dunderestimating, partly from not knowing howamu
reversion might have occurred over time.

PHYLIP trees are good at showing relative brancliasythey are based on DNA differences) but thegim
(as given by branch length) can only be a rougdeyuh literal interpretation of the tree says thatancestor
gave rise to Airgialla 1 and 2 lineages about 708 800 years ago. It is known that Colla went ferthack
than this and it is probable that Airgialla 2 d&laell. The problems with the PHYLIP trees is ttiety are
not intended to estimate when branching occurrédibuply the relative positioning of branching withthe
tested sample and the degree of relatedness qirtifides. Because it is essentially a reverse reegging
process it can only predict the most recent of ¢nang for a particular profile that is being exasdn The
hundreds of thousands of earlier branches thatrmaade it to the 20th c. or whose descendants tdicve
their DNA tested, cannot be estimated.

The method used to estimate dates from PHYLIP Irégregths, shown in Figure 5, is described in Apjren
2. By way of validation, Appendix 2 and Figure ®shthe most distant Colla yet discovered, 125Caqrtiey
have a branch length of 663 which extrapolate@lyBP, a value similar to that derived in earirdies.

Output

The output shown in Figure 5 breaks down into tlisénct groupings. Within the L21 population, gialla

2 evolved about 1,000 BC followed about 400 yeaisrlby those lineages that developed into the Timaim
McMahon Septs. The Colla population became estaalisometime before AD 250 from which the majority
of McMahon descend.

Colla Airgialla 1

The Colla McMahons are by far and away the mostaroos among Project members. This is indicative of
the large putative Colla McMahon clan that estaigiisitself in Oriel from the®c. onward. The composition
of the clan was not limited to Colla members butluded those designated Airgialla 2 who carried the
McMahon surname. Colla DNA was not found in the t8etn Septs. Apart from the two early evolved
lineages, all the remaining Colla McMahons werdttigrelated as shown by their significant clustgrin
Appendix 1 and their close branching relationshifigure 5. The most recent common ancestor fagidlia

1 represented in the data set was AD 250.
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Figure 5. PHYLIP Output for ‘McMahon Project’ togdter with five reference testers, two McGuire and

1291

two McCown (from other projects).
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A = Colla McMahons (Airgialla 1)

irai = C1 - non-Colla Clare 1 - L226
/\ = other Collas (Airgialla 1) non-Colla Clare

= C2 — non-Colla R-M222

= C3 - non-Colla McMahan

= C4 - non-Colla Clare 2
@ =21 (root)

[]=B1-non-Colla R-P66 (Airgialla 2)
4 = B2 - non-Colla R-L21 (Airgialla 2)
@ - B3 - non-Colla Mahon (Airgialla 2)
[[] = B4 - non-Colla R-SRY2627

= B5 - non-Colla 2246

A B6 Colla R-P312 ** indicates earliest branching R-L21 tester.
= B6 - non-Colla R-

Symbols with no filled colour = names other thanNl&don

* indicate reference haplotypes.

Legend for Figure 5.

Non-Colla Airgialla 2

The non-Collas show a clear separation from Callasut AD 200, with the earliest common ancestry for
the Southern Septs at 600 BC. These in turn segohfim Airgialla 2 about 1,000 BC. Those thoughbé
Airgialla 2 were grouped into 3 categories (B1-B8) those thought not to be, into B4-B6 (Ref 12). B
was R-SRY2627, B6 was R-P312 and B5 was a Z246 Nahster centred (from the limited geographic
information) around Galway. All those classed aggialla 2 showed close affinity to the L69 modat fo
Airgialla 2. Other studies have shown a wide varigt Oriel names, often those associated with Catla
the Airgialla 2 sub-clade. The most distant comranoestor for Airgialla 2 represented in the datanses
250 BC.

Non-Colla Thomand

Those thought to be of Thomond origin were grouipéal four categories (C1-C4). Two Project members
(only one of whom was McMahon) were proven R-M22#] &onstituted C2. C1 was thought to be
Dalcaisian although only two members were proveli?R6. C3 was a McMahan cluster and C4 was the
Clare 2 grouping, one member of which was positorethe Z255 SNP (‘Irish Sea’ haplotype). The most
recent common ancestor for Thomond septs represantbe data set was 600 BC.

Close Relatives

There were three instances of close relatives antheg v 1909 ———>1043/993McArdle
testers. The first was for two McArdle first couswho had CA\

a GD =0 (@67 markers). This was straight forwarowghg 1884 1911 —— 1946 144McArdle
no mutations over an elapsed time of c. 60 yeab®ih branches.

The other two instances were more complex. A G2 wfas recorded between 145McMahon (the author)
and 177McMahan. This closeness suggests a commoestan about 1860. However, the genealogy
suggests both lines were separate from mifi d§“Robert McMahan and his wife Catherine leftdin,
Ireland in 1746, bound for Virginia”). This coule lan example where a second mutation occurreden on
line followed by its reversion (net GD=1 instead3pthus accounting for the elapsed time of c. 300-yr.

A similar observation was made for two McGuire refeee testers (231McGuire/183McGuire) who had a
GD = 0. Again, the genealogy suggests a separafiseveral hundred years but there were no (exgecte
mutations. Although it is possible to have suchetapsed time without mutations, it is unlikely.idt
possible that this is another example of a forwardation being cancelled out by a later reversioet (
GD=0 instead of 2).

Common Ancestors (CA)
Table 3 summarises the data for the major ancedepisted in Figure 5.
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2,150 BC L21 Root - earliest branch detected in the L21datoj There may be an even earlier
profile as yet undetected.

1,000 BC  Separation of Airgialla 2 from Southern Septs

250 BC Most recent common ancestor (CA) for Airgialla 2 igDr of four Airgialla 2 lineages
600 BC Earliest CA for Southern Septs

450 BC CA for non-Colla Clare 1 Project C1 — L226

150 BC CA for non-Colla McMahan and Clare 2 McMahons  Febfeé3 and C4

AD 1070  Most recent CA for Clare 2 McMahon Project C4

AD 1730 Most recent CA for McMahan Project C3

AD 200 Separation of Colla from non-Colla Project B5

AD 250 Origin of earliest Colla (reference profile) 125@»n

AD 800 Most recent CA for remaining Collas Inclusive of Kémnas ang
McGuires

AD 1050  Separation of early Colla McMahon lineage 394McMaho

AD 1120  Separation of early Colla McMahon lineage 138Mchtah

AD 1450 Beginning of Colla McMahon Monaghan cluster Couéd evolving until AD 1850(

Table 3. Major McMahon Common Ancestors (to be readconjunction with Figure 5)

Multiple Origins

These results underpin the observations made er atladies that the McMahon surname arose in many
different DNA backgrounds. This is obvious from #mealysed Project data and supported by the PHYLIP
results shown in Figure 5. The distinctions betwgendifferent lineages are summarised in Tablad! a
shown graphically in Figure 6.

There is a general understanding that a populasEmmple reflects to a certain degree, its ‘starting’
population status. If this holds true, then thel&pbpulation was very successful in procreativensg in
amplifying its population size. Within the Collagpdation was the McMahon subset which parallelesl th
amplification as judged by the abundance of Colle@Mdhons among today’s McMahon testers. However,
there were significant other sources of McMahorth@ Northern Sept, namely Airgialla 2, a branch of
Airgialla 2 and a grouping of Mahan/Mahon.

The Southern Sept is not dominated by any one tigngup unlike the Northern Sept. The two most
numerous groups are the Dalcassians (from whonTreimond McMahon are supposed to have been
descended) and a group, one of whom has the Z29% &aksifying him as having the ‘lrish Sea’
haplotype. Two further haplogroups are represeiiReld222 and a grouping of McMahan.
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Lineage Clade Project Haplogroup No. of No. of Non-

Group McMahons McMahons
1 Colla Al L21, DF21, R-L21 16 3
(Airgialla 1) Monaghan Gp
2 . A2 L21, DF21, R-L21 1 0
Singleton
3 : A2 L21, DF21, R-L21 1 0
Singleton
4 Airgialla 2 B1** L21, L69, P66 R-P66 3* 0
5 : B2 L21, L69 R-L21 4 2
6 : B3 L21 R-L21 3 1
7 . B4 SRY2627 R-SRY2627 1* 0
8 : B5 DF21, 7246 R-L21 6* 0
9 : B6 P312 R-P312 1 0
10 Thomond C1 L21, L226 R-L226 6 1
11 : C2 L21, M222 R-M222 1 1
12 . C3 L21 R-L21 4* 0
13 “ C4 L21, Z255 R-L21 7 0
14 D1 M269 R-M269 2 1
15 Non-R1bla2 F1 L336, M243, Elblbl 1 0
M35.1
16 : F2 pP37.2 [2a 1 0
17 : F2 M253 11 1* 0
18 “ F2 pP223 12b1 1 0
19 : F3 SRY10831.2 Rlal 1 0

Table 4. Breakdown of Project/PHYLIP Results les$/2Kenna & 1 McDaniel. * Mahon, Mahan,
McKown, Mackin, McMeekin & McHugh were counted asd#ahon. Non-R1bla2 sources are included
(Lineages 15-19). ** Inclusive of 2 non-project Ma@vn.

19



McMahon Lineages
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Figure 6. Number of McMahons descended from 19 Lages.

Naming

How naming came about from AD 950 onward will alwde debatable but what is clear from these results
is that the groups who took what was presumabliy tieeftain’s namé& (in different parts of the country)
were heterogeneous with respect to their DNA. Tloe@sn't seem to be any other obvious explanaton a
to how such diverse lineages could finish up with $ame surname. These L21 lineages had beenreyolvi
and migrating for about 3,000 years before namimgt $s possible to see how they could have become
mixed.

More difficult to explain are the four non-L21 (Ehda ) haplotypes who evolved away from the R
haplotypes about 50,000 years ago (Figure 1). &g tarry the McMahon (or a derivative) name, theyev
part of the genetic mix at the naming time (Elbl®iSouthern Sept and R1lal is Northern Sept). A
creditable explanation (as outlined in the sectbonDiversity) is that Elb, 11, 12a, 12b haplotypase
descendants of much earlier Megalithic Culture/BeoAge Bell-Beaker people, who pre-dated the R-L21
people and were subsumed by the later migrantsRTad haplotype is thought to be of Norse origin.

13 Many surnames were initially derived from ‘son Mthon, Hugh, Ardle and other commonly used
first names. This could account for the occurreside same surname in different septs.
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Discussion

This study reveals the complex nature of the DNAaitying the inheritance of the McMahon surname.
Those from the Northern Sept dominate the Projgctwm to one and among them, the (defined) Colla
McMahons (Airgialla 1) are shown to be the domindyrastic group at 53% of Northern Sept McMahons
(with the potential to reach to 63%). The next mosinerous were Airgialla 2 at 28%. The size of the
Airgialla 1 & 2 samples was dictated by the McMaleroject membership; there are in fact many more
Airgialla 1 & 2 outside the Project.

The Colla McMahons (as represented in the Profstn to evolve from the mid @ &. with two separate
unbranching lineages followed 400 years later byy @nmore lineages that became the ‘Monaghan’erlust
This cluster expanded rapidly which is consisternthwhe evolution of parallel family lines and the
McMahon genealogy of the period.

The earliest detected Colla (so far), 125Conlegnbines at AD 250 supporting the view that Colla imas
existence before the Ulster invasion by the ‘ThEedas’ in AD 330. It is not possible to say if$hs close

to the Colla origin but simply that this is whehgstparticular lineage branched and then evolvdeettome
Conley eventually. The fact that this lineage teraed in Conley and not a non-Irish name, presuynabl
meant that the ancestor of the lineage travellddister with the Colla invading force. A similargament
can be applied to the branch points for the ColtaMdhons.

Airgialla 2 has low representation in the Projetitich is why it was augmented by two McCown and two
McGuire from outside the Project. The resultingetshows divergence at 250 BC into a lineage which
becomes Corcoran at AD 300 and a McMahon/Mahonterl83) at AD 1470; the second branch from

AD1400 evolves into McCown, McGuire and McMahon/Mgf@ clusters. This latter cluster probably

represents what Livingston referred to as “McMabbMcGuire”

Among the Southern Septs, Clare 1 (at 30%) andeClafat 30%) are the most numerous. Clare 1 is
assumed to be Dalcaisian although only two haveattopriate SNP classification; as a group, their
branching is distant or very distant. Clare 2 brescearly giving rise to the McMahan (C3) groupifg.a
member of Clare 2 has tested positive for Z255catthg an ‘Irish Sea’ haplotype, which could mehat

this is a much more widespread grouping encompgd$ia Eastern seaboard and points westward in
Ireland. The evidence is not strong in supportha perception that Thomond or Clare McMahons are
descended from the O’Brien line.

The McGee Utility Tool was used to evaluate thexdatthe first instance and then generate tMRCA dat
the correct format for use in the PHYLIP softwavéhat the program in PHYLIP does is assume that
somewhere in the past (however far back) there avpsofile which could mutate into both candidates.
What it doesn't know is the proportions of mutasiom each branch and so it proposes splits
(proportionately) which it refines by a processavkraging, substitution and taking into accountresta
neighbours, over 99 iterations. The evolutionages$r produced have a common root and therefore every
haplotype within the tested sample has got to banthed’. Where the branching occurs is dependent o
the deduced ancestor distance and the sample Isideesn’t necessarily follow that a given common
ancestor literally gave rise to a specific branctihat point but simply that this is the placehe tree where
that branch could have arisen. It is highly probatblat these lineages would have developed inlphral
(with thousands of other lineages) over a muchéotigne frame.

A new approach was adopted to convert branch lengtto times in order to overcome the known
deficiency of PHYLIP in overestimating recent commancestors and underestimating distant ones. A
power-law relationship was established betweendbrd@ngth and years before present (yBP), admjtted|
from very few datum points. By extrapolating frohistrelationship, it was possible to estimate yBRigs

and hence dates, for common ancestors. This apfmebeve worked well particularly for the more dist
estimates.

The observed results that the McMahon name is fonrglich diverse genetic haplotypes as L69, L226,
M222, Colla (DF21), 11,12 and E1 can best be exgdias follows. There was about 3,000 years fram th
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L21+ mutation to the adoption of surnames whicbvedld a huge amount of concurrent genetic diversity
and population drift (generally in a NW directiororih mainland Europe) in the L21 population before
becoming 'locked down' in specific names and locati Thus L69, M222, L226 and Colla people had
become intermingled and some located in Oriel leytime the McMahon name was adopted. Others such
as McGuire, McCown, McAuley probably located toestichieftain territories in Oriel before adoptidget
appropriate chief's name.
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Conclusions

The conclusions drawn from this study were:

The McMahon Project membership was analysed usioglifferent methodologies. Results
obtained showed that the two methods were in stpgaeach other, the PHYLIP method
supporting the McGee clustering, producing findadend the order of branching.

Clear separation was obtained between the Colldsnan-Collas. The Colla McMahons
were derived from at least three lineages thatveebfrom the mid 1' c.

Collas were detected as early as the nflcc3supporting the view that the Colla tribe was
not indigenous to Ulster.

Colla (Airgialla 1) is the largest dynastic groupléwed by Airgialla 2.
Twice as many testers were from Northern Septppesed to Southern Septs.

There is no corresponding dominant dynastic grdoptlfe Collas) among the Southern
McMahons. The majority fell into two groups, Clarahd Clare 2. The former has two
Dalcaisian members while the latter has no knowsoaations with the exception of one
member being ‘Irish Sea’ haplotype.

A method was developed to extrapolate PHYLIP brdedlgths into dates thus providing
approximate time estimates for common ancestors.

The Project membership is divided into 67% defimed 33% unclassified. The defined
members break down into Colla (31%), non-Colla (52%d non-R1b1l (7%). The Collas
can be further divided into 86% McMahon and 14%-MaMahon; the non-Collas into 79%
McMahon and 21% non-McMahons.

Four of the five non-R1bl haplotypes were thoughtdescend from the much earlier
Megalithic Culture/Bronze Age Bell-Beaker peopléneTfourth non-R1b1l haplotype has
Norse DNA.

The McMahon name is found in such diverse genetpidtypes as L69, L226, M222, Colla
(DF21), 11,12 and E1.

At least 19 lineages can account for the 68 deffregect members.
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Appendix 1

Genetic Distance

ID C/lL|L|T|L|Z|3/1/B|2/1/1/9/1/4|N|1|1/1/5/1(6/2|1|N|1/3|/6/2(1/1(3/6|/1/1|1/2|1/N|N
062|y|l2(2/4/4/2/1/9/4|/9/6/9/8|7|7|5/2/4/9/2|/8/6/3|9/4/1/4/8(1|0/2/4/4|2/6/2 3
| /9/2/p/2/4|8|5|7|0/7 4/3|/2/0/3/7/8/6/2|8/3/9/3|/5/8/4/7|1|6/4/2/5|4|/2/3/8/2|0/0
I 2 el6 6 MMMMMMMBWMMICMMMMMMMMMIMMMMMMMM(M|B|M MM
aM clciclcic|cic|lolo|c|clalclalc|c|cic|c|c|cicic|c|c|cic|c|cla/r|clala

oM I MMMMMMMIAIAlgloMMmMM|t MMMIMMIMM|K|KDK|IC/ICMM|g|ulM|g g
M|d|o|l |o|/o|alalalala|r|r|n|d/ala/p|lalt|/aja/alajajlalale|e|ajo|lo|o|aja/ule|laju|u
ola/d didh|h|fhihih|d|d|e|s|h|fhb/h|h|fh|hihih|h|fh|fhnin|in|jw|w/w h|h|i|n|h|i]i
dillaM|ala/ojo|ojojo|l |l |r olajelo|e|lo|lo/o|o|ofolo/nin|i|n|ininiolo|r olrir
a lloll|l''nininin|inje|e nin/Injwinninininfninja ale ninle nele
I d I

a
|

Colla Modal | -21201415(10/5|4 |3 /4|3 |4|4|4|4|4|3|/6/5/4/3/6/5|3|4|8|7|6|9|7(24[2612725222320222024
L69 Modal |27 - |17/21/191425]2423232323232223|22|23262522/23261252324)27/21]24]2526/5 |5 |6 |4 |1 |2 |3 4|53
L222 Modal | 2(17| - [211191423232222222121232221/22)25[2423|22|2524[2222|28/1823262517/1819201817/17/16/19120
Type Il Modall142121) - |9 |8 [17/16(17181717/17/1816/16(172011916/172019/16/17/22/15/17/18/1922242312522 2120212224
L226 Modal | 1119199 | - |6 181817/18{17(1717/1817/16/17201916/17/20{1917/1723/151819201921222320/19191820122
Z246 Modal | 1(1414/8 |6 | - [131312131212(12(13121112/15/14(11]12/15[14/12(12(18{1013141514/16/17/17/15141413/15/17
348McMahor|5 2523171813 - |4|5|6|5|6/6/6|76/5|8|7|6|/5/8|766/1111/11/141227)293012826/27|2512512428

145McMahor| 4 242316/1813/4 |- |3|/4/34/4/4|6|4|1/6/5/4/3/6|5/5|4|10 9 |10/131127]2830282526/24252327
B27McMahor| 3 232217)17(12|5|3 |- |3/2/3|3|3|5(3|2|5/2/3|2|5|4|4|3|8|10/9 1210262812927 242523242226
210McMahor|4 2322181813 6 |4 |3 |- |3|3/3/4/6/4/3|6|5/4 /3|65 5/4/109|10131127)28292724232312512326
197McMahor| 3 2322/1717]12/5|3 |23 |- 3|3|3|5|1|2|5/2/3|2|5|44|3|7|10/9 |121026[281292724 2523242226
144McArdle |4 2321/17/1712/6 |4 |3 /3|3 |-0|4|4|4|3|/6|5/4/3|4|5|5|4|101010/131126[2728272424 23252326
993McArdle |4 23211717126 |4|3|3|3|0|-|4/4/4/3|6|5/4|/3|/4/5/5/4/101010131126]27/2827/24242325]2326
162Bogner |4 2223181813 6 4|3 |43 /4/4|-|6|4/3/6/5/4|3|6|5/5|4(1011 8 1111]25272826(2324222321]23
490Woods |4 2312216(17(12/7 |6 /5|6|5|4|4|6 -6 /5/8|7|6|5|6|7|5|6(10/9 1013112628292724252224]2226
N83McMahor| 4 22211616116 |4 |3 4|14 4 4|6|-|3|/6|/3/4/3/6/5|5|4|8|11|8|11]1125[27281261232422232125
177McMahar| 3 2322(171712/5/1/2|3|2|3|3|3|5|3|-/5/4|3|2|5|4|4|3|9|8|912102628292724252324]2226
178Campbel| 6 [2612522020/15/8 |6 |5|6|5|6/6 /686 |5|-|5|4|3|6 /5 5 61213 8|13132931/323012728(2612725129
156McMahor| 5 2524/191914/7|5|2|5/2/5|5|5|7|3|4|5|-3|2|5|44|5|8|12/9|121228[30312926/27 25262428
522Matthew | 4 222316/16(11/6 |4 |3 4|34 |4|4|6|4|3 /4|3 |-/1/4/3|3|4|1011|8 |9 [1125[27281261232422232125
148McMahor| 3 2322/17/17]12/5|3|2/3/2/3|3|3|5(3|2|3|2/1|-3|2|2|3|9 |10 7 |1010[26[2812927 242523242226
693McMahor| 6 26252020158 |6 |5|6|5|4/4/6/6/6/5|6|5|4|3|-5/5/6/12131013132931/323027/28(26]2725129
229McMahor|5 2524191914/ 7 |5|4|5|4|5/5/5|7|5|4|5|4|3|2 |5 |- 145|912 9/101228303129262725262428
183McMahor| 3 2322/16/17(12/6 |5|4 /5|4 /5/5/5|5|5|4|/5/4/3|2|5|4|-|4|9|10/5 |8 [1026[27281272424 22232326
N65McMahor| 4 2422/17/1712/6 |4 |3 43|44 14|6|4|3|/6|/5/4/3/6/5|4|- |10 9|9 |121126[28129128252524242327

138McMahor| 8 27/282223(181110/8 |10 7 101010/10/8 |9 12/8 10,9 |12 9 | 9 |10| - |15/14|15[1330[3233131282926/3026:30
394McMahor|7 211815151011/ 9 |10/9 10101011/ 9 11/8 (13[1211101131210 9 |15 - |1316/12)232425]24]2223]201212324
647McKennsg| 6 242317181311{10 9 10 9 [10/10/8 |10/8 |9 8|9 |8 |7 109 |5|9 1413 - |5|11]2728[2928252523124/2425
211McKenng|9 2526/18191414(1312131213(13]11]13111213(12/ 9 101310/ 8 |121516| 5 | - |14/282728/292626|24|25]2526
146McDanie| 7 |26/25(19)201512/11/1011/101111{11111110131211{10[13[12]101113]121114 - 2931/323027)2825]27]27]29

184McKown 245 |1722(19(14127127/2627|262626/2526/25[26292825/26/2928)26126/30123]27/2829 - |2|3 /8 /6 |5|8|5/6 | 6
312McCown| 2(5 |182421(16[292928282827|27/27282728[31]302728313027283224)282731/2 |- |1/8 /6 |/5|8 |68 6
605McCown| 276 192322(17/30/30[2929292828282928(2932/31{282932(31]282933125[292832 3 |1 |- |97 |6 |9 |79 |7
124McMahor 25 4 2012523(1728[28(27/27/2727272627|26{273012926/27/302927/283124282930/8 |8 |9 |- |13|6 |7 /5|97
142McMahor 22 1 1822)2011526|25242424242412324(23|2427262324/27/2612425/2822)25]26[27|/6 |6 | 7 |3 |- |3 |4 /3|6 | 4
143Maguire | 2|2 1721/191427|26|25232524)24/24|25|24|2528/27 2412528 27/24)252923125]26)28/5 |5 |6 |6 |3 |- |5/5/7 |5
228Bruen | 2|3 1720191412524|2312312323232222(22]23126/2522|23(26/25222426/20232425/8 |8 |19 |7 |4 |5 |- | 7|8 |6
162McMahor 22 4 16/21/18131252524252425252324(23242726232427/262324/3021]24]2527|5 |6 | 7|5 |3 |5 |7 | - |18 |7
N20Maguire | 2( 5 192220115]24[23[22232223232122|212225]2421/222524232326/2324]2527/6 |8 |9 /9 |6 |7 |8 8| - |4
N30Maguire | 21 3 2024122|1728|27|2626/26126126/2326|252629282526/292826127/3024)252629/6 |6 | 7|7 |4 |5 |6 |7 |4 | -

Related Probably Related Possibly Related

- Hybrid mutation model is used
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Colla Modal | -212014/151021]212222|14131314]25242122)212318/21/16181921/182018201929|9 |13 7 | 7
L69 Modal 21-11721]1914[18192020(1921]2122]27)21/1725[242622|25222221|23242423]27/202824/232323
L222 Modal | 2017/ - |2111914[1818(1726{1520[1912126|6 | 6 |20/17/19]2225[21]20122)26/23128/18292325[232112323
Type Il Modal 142121 - |98 18181921/12151416182622221921 9 9 18171720172216]23(1826)22(17]2121
L226 Modal | 1!31919/9 |- |6 (16/16/17(19(1114(13(15/16[24(19/19)16/18| 4 |13 9 |15/15/18/15[20/14{20/17]24]22/16]22]22
Z246 Modal | 101414 8|6 - 14141515 8 11101216191416131510111112121512171016(13124/16{121717
150Mahon 211818181614| - |6 |5 151820202121]23192321[2311812322171317/18192126(222226]212525
141McMahon211918(18(16/14|6 | - |1 [15(1818(1819]2123(17]23121123/1812321/1717/19/1821]21]26{20126/26/20125]25
194McMahon2220117/1917115|5 |1 | - [16[17/19[191201201221824]2224/19124]221816{20/19122)201272125]27/21]26/26
N11Corcora | 22026121191515(1516 - [2224/242525[312527252721241222321(231222425[23233328123 2727
718Mahon 1491151211 8 18181722 - 14/131518202024212315(17182018232025(1623213021162121
258McMahan|(13121)20/15(14/11]20181924/14 - |1 |1 21]24202017/1917201816191918221822162821 161919
146Mahan 1211914131020181912413 1| - |2 21231920161817/191715181918221721162820151919
N19Mahan 1£22116/15122119202515/1 |2 | - |222321/191818182119152020(19231723172720/17/1818
229Mcmahon|252726/181616{21/212025(18212122| - 2928252325(17]21212222/221926/17212230[31/223131
228Mullin 2421 6 |2624/192323122/312024[232329, - |1021]2121]283026)2025[3027\3122|3427/26 25262626
229McMahon|21/17| 6 [22/1914/1917/1825[202011921/2810| - |2017/1922)25212022/2423262027232724222424
898McMahen|22/25[201221916{2312324]27|2420201925]21]20| - | 5| 3 |20252317,20212022/1832233026232525
113McMeeki | 2:2417191613121)21)222521117/16182321/17|5 | - | 2/182220171719182117]27/203126/202626
190McMahan 2326/19211815(2323242723119(18(181252119| 3 | 2 | - [20[24]22/17/19]21]20123/17|2922/3126/22)26|26
110McMahon|182222/9 | 4 1018181921151 717]18/172822(20/1820 - [1312/19/19]20/1722/15[24{2012326/2024]24
204McMahon|21/2525| 9 (131112312324[24/17/20192121/3025/25/2224/13 - 201921/22/1924/1925222927212828
185McMahan|16222118|9 1122212222(1818(17(1912126[21]2320221220 - (17/21]22/1922/16/19192722/15]22]22
113McMahon|18222011715(12(17171823[20116/15(15[222020117|1717/19)1917| - |11/10| 7 |11/17]26/182320/16/20]20
202McMahon|(1912122/17/15(12/1317/16[21/1819182022)25222017/19192121/11 - |59 | 8 |1924232225222525
N10McMahon2123262011815(17192023[23119119120122)30124]21/1921]2012222]10/5 | - | 6 | 5 |2312312525[2821]26/26
215McMahon|(182412317/15(12/1818192220181819192723201820171919 7 |9 |6 | - | 8 2024222425182323
153McMahon 202428222011 7(192122|24|25]22222326312622)21123122]2422]11| 8 | 5 | 8 | - |25[2312624]27]23125]25
185McMeans|182318/1614/1021212025(1618(1717/17222018/1717/151916/1719]232025 - |24172421/192121
207Mahon 2[2729232016(26(26(2723123222123121]3427|3227|2924|25/192624(232423 24| - |233427]222727
617Mackin | 120[231917132220212321/1616(17/22272323202220221918123252226(1723 - 2924232424
**128Lee 2€282526|24242226/25/33]30128/2827301262730131[31232927/2322(25[2424 243429, - 31/343030
*337McGuire |9 24232222/16/2626272821212020312524262626262722202528(252721)2724]31| - |20/3 |3
*125Conley | 1:2321/1716/12212021]231616/15(172226222320222021/15162221/1823/19222334]20 - 1919
*183McGuire | 7 232321/22/17/252526/2721191918312624 25262624 282220252612325212724]30/3 19| - |0
*231McGuire | 7 232321122/17/252526/2721/19191831/26242526262242822202526232521272430 3 18/0 | -

Related Probably Related Possibly Related
- Hybrid mutation model is used
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Appendix 2

Scaling

A new approach in estimating dates was adoptedyubim following rationale. McGee can only count the
number of mutational steps between two divergenfilps. What it can't do is estimate the number of
reversions that could have occurred during thietgpan. In fact if a marker mutated and later teder
back, this would be 'invisible' to McGee (a GD sein = 0). Effectively, this would be a loss of a G2

or 200-300 years in the time span. The solutiop@sed was to extrapolate yBP values proportiondi¢o
generated branch lengths. This might be a meansotopensate for ‘lost’ time in estimating early
branching.

Calibration

Often biological processes such as population draah be represented exponentially. In order t@béish
the validity of such an approach, it was necessarglot datum points to establish if such a relalup
exists. The datum points used were:

Shortest branch length of 30 equates to smallast imterval of one generation i.e. 30 yBP.
McGuire 1 pedigree (represented by 337McGuire) dlrdength of 150 equates to 225 yBP
Most distant L21 branch (128Lee) of 1291 (as giveRigure 5) equates to 4,135 yBP

The trendline in Figure A2.1 shows a linear relagiop supporting the view that there is a vali@tiehship
between branch length and ‘years before preseBP)yProjecting the line intersects the Y-axis .4t 2
trendline is most reliable when its R-squared véteefficient of determination) is at or near 1 @his the
case for these datum points. This in effect is imdethe evolutionary tree as a ‘Random Walkwhere
the spread from the origin is proportional to a powf the number of steps. The best estimate of the
parameters is made from the three data points.

Despite the good statistical fit, care must be @ged in using these extrapolated values as thepased

on only three datum poirifs However, logic dictates that all dates in the [p@pulation must fall between
the shortest detected interval (one generation)thecarliest possible date for the occurrencenefLi21
mutation, currently set at 4135 yBP. It would tliere seem rational to use this relationship toneste yBP
values from PHYLIP generated branch lengths. Olshgadjustments would need to be made should there
be a revised estimate for the L21 mutation datshauld an even earlier (than 128Lee) L21 branch be
discovered.

14
15

It was established by other workers that the ir2tation occurred 4,135 years ago.
The stochastic process formed by successive stiomwd independent, identically distributed random
variables. Evolution (of these non selective DY Satians) is a process that follows a random path,
mutating forward and sometimes reverting, withawt mfluence from past events.
It is improbable that further data points will hecovered, especially for the mid region.
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Figure A2.1. Log-Log plot of the tree datum poingsd intersect.
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Glossary
Allele

Britain

Celts

Clades

Clan Colla

Colla Definition

Cluster

Dal Riada

DNA

DURRQ

DYS
DYS 425

Evolutionary Tree

Appendix 3

An allele is an alternative form of a gene (onamnber of a pair) that is located at a
specific position on a specifcthromosome

For the purposes of this analysis, Britain refezsmainland Britain comprising
England, Scotland and Wales. The British Isles atsepmainland Britain and Ireland.

A sub group of the Indo-European people, originaflgentral Europe and spreading to
Western Europe, the British Isles, and southeas?dlatia during pre-Roman times,
especially to Britain and Gaul.

The clade is a hypothetical construct based onrempatal data. Clades are found
using multiple (sometimes hundreds) of traits framumber of species (or specimens)
and analysing them statistically to find the mdstlly phylogenetic tree for the group.

In the beginning of the 4th century, three warlkances, called th&hree Collassons
of Eochy Doimhlein, son ofairbre Lifeacharlegendary High King of Ireland, of the
race ofEremon made a conquest of a great part of Ulster, wthely wrested from the
old possessors, princes of the race of Ir, calledGlanna Rory, or Rudericians. The
names of the three chiefs wetella Uais or Colla the nobleColla Meann or Colla
the famous, anfolla da Chroichor Colla of the two territorie€olla Uaisbecame
monarch of Ireland 327, and died in 332. The teryittonquered by the three Collas
comprised the present countiedofith, MonaghanandArmagh

A sub-clade of R-L21 defined by a null value foY® 425 together with a value of 9
for DYS 511 (except MacDougall). Where testing hasn extended to 111 markers, a
value of 9 for DYS 505 in addition, is definitive.

A group of testers whose DYS markers are suffityesitmilar to indicate significant
relationship to each other.

Dal Riata (also Dalriada or Dalriata) was aGaelic over-kingdom on the western
coast ofScotlandwith some territory on the northeast coastrefand In the late 6th
and early 7th century it encompassed roughly whahaw Argyll and Bute and
Lochaberin Scotland and alsGounty Antrimin Ireland.

Deoxyribonucleic acid is aucleic acidcontaining thegeneticinstructions used in the
development and functioning of all known livimgganisms(with the exception of
RNA viruses.

The ID of the Colla modal. This is a 67 marker peotonsisting of the most usual
marker values for the 67 markers derived from gdaroup of Colla testers.

DYSis jargon and thought to be short RINA-Y chromosom&TR.

A specific marker whose value is the main determtina distinguishing Colla from
non-Colla DNA.

An evolutionary tree or phylogenetic tree is a lohang diagram showing the inferred
evolutionary relationships among various biologisgkcies or other entities based
upon similarities and differences in their physieald/or genetic characteristics. The
taxa joined together in the tree are implied toehdgscended from a common ancestor.
In a rooted phylogenetic tree, each node with detaas represents the inferred most
recent common ancestor of the descendants, aretifeslengths in some trees may be
interpreted as time estimates.
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Excel
FTDNA
GD

Haplogroup

Haplotype

Kitsch Program
ID

Lineage

Marker

McGee Utility
Modal
Mutation

Null mutation
Oriel
PHYLIP

Phylogenetic tree
Phylogram

Profile

R-L21+

R-DF21+

Singleton
SNP

Microsoft Excel spreadsheet.
Family Tree DNA — the testing company used by nhesters.

Genetic distanceis a measurement of the total difference in aelries of different
genetic markers between two individuals.

In molecular _evolutiona haplogroup is a group of similahaplotypesthat share a
common ancestdnaving the samsingle nucleotide polymorphisgeNP) mutation in
both haplotypes.

A haplotype in geneticsis a combination oflleles (DNA sequences) at adjacent
locations [oci) on thechromosomeéhat are transmitted together.

TheKitsch program of PHYLIP was used to calculate pgyam tree files.

The numerical or alphanumerical identity assigngdhe testing company to a DNA
sample.

Lineage (anthropology) ddinship descent group that can demonstrate their common
descent from an apical ancestor or a direct lingeaent from an ancestor.

A genetic markeris a gene oDNA sequencavith a known location on ehromosome
that can be used to identify individuals species It can be described as a variation
(which may arise due to mutation or alteration e tgenomic loci) that can be
observed. A genetic marker may be a short DNA seogjesuch as a sequence
surrounding a single base-pair changmdle nucleotide polymorphisn&NP), or a
long one, likeminisatellites

Y-DNA Comparison Utility.
The mode is the number which appears most oftardataset.

A Mutation occurs when a DNA gene is damaged onghkd in such a way as to alter
the genetic message carried by that gene.

A null allele is a mutantopy of a genehat completely lacks that gene's normal
function. At thephenotypiclevel, a null allele is indistinguishable from aletion of
the entirdocus

Oriel territory takes in the modern Counties MoreghArmagh and part of Louth.
Phylogeny Inference Package.
SeeEvolutionary Tree.

A phylogram is a phylogenetic tree that has brdeaolgths proportional to the amount
of character change.

The values (number of repeats) for STR markersfgiven individual (67 markers in
the current study).

Shorthand for haplogroup R1bla2alalb4; the ‘dicates the fourth SNP downstream
from P312 (in FTDNA nomenclature). This is a mdorropean Clade thought to have
occurred north of the Alps about 4,135 yBP.

R-DF21 is a subclade under R-L21--two different SNR-DF21 is comparatively
quite old, with a tMRCA of 3112 yBP versus 4135 yBPall of R-L21.

A profile without any close matching to other pies.
Single Nucleotide Polymorphisn{SNP) is a single base-pair change.
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STR

Taxon

Testers
tMRCA
Y-DNA

yBP

A Y-STR is ashort tandem reped6TR) on theY-chromosome Y-STRs are often
used inforensics paternity, andienealogical DNA testing

A taxonomic category or group, such as a phylurderfamily, genus, or species.
Animal or plant group having natural relations.

Those who have had their DNA analysed for Y-chramnos markers.
T ime toMostRecentCommonAncestor.

Y-DNA is passed solely along theatrilineal line, from father to son. It does not
recombine and thus Y-DNA changes only by chanceatiout at each generation with
no intermixture between parents' genetic material.

YearsBeforePresent with the present being taken as AD 1950.
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