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An experimental computer-generated Y-chromosomal phylogeny, leveraging public Geno 2.0
results and the current ISOGG tree

Chris Morley*

17th July 20137

Abstract

The author of this report has created software to (i) facilitate the analysis of new Geno 2.0 data, and (ii) automate the preparation of a comprehensive draft
Y-chromosomal phylogenetic tree incorporating publicly available Geno 2.0 Y-SNP data. The second item is presented in Part 2.

Author’s note

Thank you for your interest in this project!

This report was first made public on 16 July 2013. Since then it has gone very mildly viral. I'd like to temper some of the excitement directed toward
this initial version of my experimental Y-tree. Please do not discount the “experimental” nature of this tree. Some subclades proposed by my algorithm
are known to be erroneous.

Stated another way, nobody should go out and get their linens embroidered with “M26—L707—YSC0000078” just because of what my experimental
tree or predictor said.

The feedback | have received has been positive, encouraging and helpful. | will be the first to admit that further validation of this tree is needed. The
computer-generated tree is too vast for one person to validate manually, so | will be working on a separate set of tools that will identify — as a last
step in the tree-generation process — a (hopefully) short list of inconsistencies in the experimental tree. Each inconsistency will need to be manually
investigated in order to determine its cause. One way or another, | think | will be able to improve my algorithm so that the number of inconsistencies is
reduced. Those wishing to devote extensive time to manually validating my tree should probably wait until the next release.

These is another class of inconsistencies — a class containing inconsistencies only detectable by haplogroup specialists. The size of this class remains
to be seen.

So yes, | have some ideas on how to further refine this process and address some of the outstanding issues. But | will not be able to immediately act
on my ideas and release an updated tree. And | have no doubt that further flaws in this tree will surface.

All in all, please regard this experimental phylogeny as informative rather than authoritative. As | wrote in my announcement, it's not perfect, but it's a
start.

ISOGG volunteers and Y-DNA project administrators: if you are asked to explain differences between this tree and the ISOGG one, you can save
yourselves some time by directing people to read this FAQ item.

An earlier version of this document is dated 16 July 2013. The differences between that version and this version are minor. The tree is exactly the
same in both versions.

Chris Morley

1. The need for automation

1.1 Background

Genographic Project 2.0

The second phase of the Genographic Project [1] was announced in July 2012 [2, 3]. One facet of this project is wide-spectrum Y-SNP testing offered at an
accessible price. The aggregation of these results will reinforce much of the existing Y-SNP phylogeny, while concurrently leading to the discovery of new
branches and the slight repositioning of some existing branches.

*Morley Y-DNA Project Administrator; lead researcher, “Northwest England” cluster of R1a-L448. Contact: http://www.MorleyDNA.com/contact.
An earlier version of this report, shaped as a proposal, was released for limited distribution on 5 July 2013.
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The initial round of test results was released in December 2012 [4]. The Genographic Consortium is apparently preparing an updated Y-SNP phylogeny, but
to the chagrin of genetic genealogy hobbyists it has not yet been released [5].

Manual analysis of this dataset is time-consuming. The vastness of the data is only one factor; there are several additional challenges to overcome before
the data can be compared:

e the dataset is growing every day;
¢ the phylogenetic nomenclature is in perpetual flux;
e the publicly available Geno 2.0 Y-SNP data is decentralised;
e many Y-SNPs go by several names.
Even then, after monitoring the above, there are many more challenges at the comparison stage:

e the main source for publicly available Geno 2.0 data (various Family Tree DNA haplogroup project Y-SNP reports, for example, [6]) does not
distinguish between negative calls and no-calls;

e some chip-tested SNPs are proving to be globally erratic [7];

e other chip-tested SNPs may be locally erratic (inconsistent results for an SNP may indicate an inadequate choice of primer, of the presence of
additional nearby mutation(s) in one or more derived branches);

e some kits have had additional a la carte testing performed for SNPs not offered on the Geno 2.0 chip;

o a few SNPs have in some branches reverted to the ancestral state, potentially resulting in a false-negative call;

e some SNPs are recurrent, and it can be challenging to separate the multiple instances;

e it is not straightforward to determine where newly-discovered SNPs fit in relation to existing SNPs;

e existing phylogenies, against which comparisons are made, may place some SNPs erroneously, complicating the comparison procedure.

The members of the genetic genealogy community — the majority of them part-time volunteers — would therefore benefit greatly from the introduction of a
robust tool to automate, standardise and centralise much of this analysis.

Depending on the cause of the “official” Geno 2.0-based phylogenetic tree’s publication delay, the Genographic Consortium may also benefit from the
availability of such automation.

In light of the above challenges, this task is more complicated than it would initially appear. This report showcases the results from an initial attempt to
tackle this problem.

//Ytree.MorleyDNA. com for latest.

Full-Y sequencing

Full Y-chromosomal sequencing will see growth over the next few years, soon supplanting chip-based wide-spectrum SNP testing as the test of choice for those
seeking to extend the Y-chromosomal phylogenetic tree and determine their own position thereon. This technology will circumvent some of the chip-specific
issues, but the corresponding increase in data will accelerate demand for automated analytical tools.

see http

- 1.2 Prior Technology

Generally, the genetic genealogy volunteer community is quicker than the academic community to act on new phylogenetic discoveries. ISOGG’s Y-tree [8] can
therefore be regarded as the most current phylogenetic authority. But as data volume increases, ISOGG’s volunteers will likely need help in order to keep pace
with all the new developments. Many of these volunteers maintain separate, decentralised provisional trees for their own branches/haplogroups of interest. The
level of detail varies between haplogroups.

The YCC phylogeny has not been updated since 2008 [9]. The Genographic Consortium’s awaited phylogeny is supposed to supersede this.

Thomas Krahn of Family Tree DNA maintains a draft Y tree [10]. It leads the ISOGG tree in some aspects, and lags behind in others. This too could
probably benefit from increased automation.

FTDNA forum user Felix has just released My Y-SNP Tree, a free tool for comparing Y-SNPs against Thomas Krahn'’s draft Y tree [11].

Ethio Helix has roughly classified some of the higher-level novel Geno 2.0 SNPs, using a non-fuzzy set theoretic approach [12].

Public raw Geno 2.0 data is scarce. Itai Perez is analysing the Y-SNP facet of this raw Geno 2.0 data [13]. This will in particular be useful for external
verification of FTDNA'’s calling algorithm (applied during the Genographic-to-FTDNA transfer process).

The YFull service has recently classified 1000 Genomes project samples by terminal Y-SNP, using ISOGG tree 8.57 as the basis [14].
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1.3 New Technology

Prior to preparing this report, the author developed a Y-SNP-based subclade predictor (now available at http://ytree.MorleyDNA. com), with the inputs
being a person’s Y-SNP results. It suggests the person’s terminal subclade (or the closest parent subclade tested). This algorithm was able to correctly classify
the Full Genomes Y-SNP demo results [15]. It also performed robustly when tested on Geno 2.0 data — either in the form of calls scored from a kit’s raw file, or
in the form of calls reported in a public Family Tree DNA project after being transferred from the Genographic project.

The algorithm is most effective when using the ISOGG tree as a basis for classification.

Evidently, the Y-tree clade predictor performs better the more detailed the underlying phylogenetic tree is. And the refinement of a phylogenetic tree is
greatly aided by the use of an accurate predictor and other analytical tools. The two pillars bootstrap each other.

To illustrate this, the author has used this Y-tree clade predictor (using the latest ISOGG tree as a basis for comparison) to classify over 1500 sets of
publicly accessible Geno 2.0 Y-SNP calls. This information was then used as an input into another algorithm designed by the author — an algorithm developed
to automate the construction of a phylogenetic Y-tree, while overcoming the challenges identified above. The technical details of this process will remain
proprietary for the time being.
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1.4 Data

ISOGG’s latest Y-tree was used as a starting point. Off-tree SNPs identified by ISOGG as private or phylogenetically unreliable were not used as inputs. The
algorithm used to develop these reports will include these SNPs in the output, if they show up in the available Geno data.

Over 1500 sets of Geno 2.0 positive calls (data transfered from the Genographic Project to Family Tree DNA) were used. These Geno 2.0 results were all
collected from publicly accessible haplogroup and surname projects, including the haplogroup projects identified in the ISOGG wiki [16]. Coverage was skewed

toward the most heavily-tested haplogroups.

User-provided earliest known ancestor information has been removed from this version of the phylogeny.

1.5 Results

The output of this automated tree-building process is presented in Section 2. See Table 1.1 for notation.

Symbol Class

Symbol

Description

SNPs

M343

| CTS3368

L440

CTS2526R

PAGE65°

Positions known to ISOGG [8]. If on a branch with available Geno
results: then the available Geno 2.0 results are consistent with ISOGG’s
positioning [8].

SNPs unplaced in ISOGG’s tree — placement has been proposed by the
phylogenetic algorithm.

SNPs not Geno-tested (or excluded by FTDNA from the list of positive
SNPs). Names and placement come from ISOGG’s tree [8].

Expected by ISOGG to be at this location, but the Geno 2.0 data sug-
gests otherwise.

When observed high up in the Y-tree: FTDNA may have the ancestral
and derived states backwards, leading to positive results being scored
negative, and vice versa.

The SNP is recurrent — it has been also placed elsewhere in this tree.
Recurrent does not necessarily mean erratic.

ISOGG [8] has identified this instance as a back-mutation.

Kits

N114522

Blue kit numbers link back to FTDNA project SNP reports; follow the link
to see the kit’s positive calls obtained from Geno testing, and the positive
and negative results obtained from a la carte SNP testing. Surnames
and user-provided descriptions of the earliest-known patrilineal ancestor
have not been included in this version of the report.

A kit with this superscript may belong to one of the non-Geno-tested
sister clades. A la carte SNP testing of the non-Geno-tested sister
clade’s (or clades’) defining SNP(s) will be necessary to definitively
place this kit.

Clades

A1b1
AQa

-n

A clade featuring Geno-tested SNPs.
A clade that does not feature Geno-tested SNPs.

Represents a subclade new to ISOGG'’s tree, proposed by the author’s
phylogenetic algorithm. For example, R1b1-1 is proposed to be down-
stream of R1b1 (and upstream of R1b1a). Some of these new sub-
clades, if terminal, may have already been deemed “private” by ISOGG.

This branch does not feature any Geno-tested kits, and consequently its
position in the new phylogeny is unconfirmed.

The position of a subclade with this superscript cannot be fully resolved,
because not all sister clades were Geno-tested, and none of the kits in
this subclade have had the required non-Geno-tested SNPs tested a la
carte.

Coverage statistics

y is the number of kits supposedly downstream of this SNP, and z is the
number of these kits that are positive for the SNP.

Some non-positive results could in fact be no-calls or back-mutations.
If this SNP is situated on a branch untouched by Geno 2.0 testing then
the figure (which would be 0/0) is omitted. It is also omitted for SNPs
that were not Geno-tested and have no positive-testing downstream Kkits.

Table 1.1: Notation used in the novel draft Y phylogeny

Chris Morley
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1.6 Discussion

Owing to the automated nature of the process, it is straightforward for the author to issue revised computer-generated draft phylogenies, as new information
becomes available.

The draft phylogenies resulting from this process will not replace the existing ISOGG tree. But they should help reduce the workload of ISOGG project
administrators. It will not make their roles obsolete. Their judgement is still needed to decide which SNPs are worthy of inclusion in the ISOGG tree. Moreover,
the algorithm will identify some SNPs with inconsistent information, requiring manual examination in order to place on the tree. The reports developed by the
author will serve as a guideline for further ISOGG tree expansion; ISOGG will retain editorial control over its Y-tree.

The Genographic Consortium phylogenetic tree — whenever it is published — should be superior to the tree presented here. The Genographic Consortium
has a vastly larger and more diverse dataset to work with, and consequently one would expect the resultant paper to contain numerous branches not included
here. Additionally, the Genographic Consortium, having access to all the raw data, will know which non-positive calls are negatives and which are in fact
no-calls, thereby simplifying the tree construction process. The Genographic Consortium’s paper will likely be treated to pre-publication peer review. This will
delay the delivery but ensure the quality of the final result. It remains to be seen whether/how/how frequently the Genographic Consortium will update its
phylogenetic tree after its initial publication.

Outstanding issues for the experimental phylogeny:

e The PAGE# class of SNPs needs to be equated with the PAGES0000# class of SNPs.

e The downstream SNP coverage statistics for known backmutations need to be corrected.

e Future versions of the phylogenetic report will split the tree into sections.

e Non-Latin letters (from the user-submitted earliest known ancestor descriptions) typeset as question marks.

e For non-Geno-tested SNPs, the denominator in the coverage statistics should be the number of kits downstream that have had this SNP tested a la
carte, instead of the total number of kits downstream.

e The author will release a separate automatically-generated report identifying discrepancies/gaps in the ISOGG data, suggesting potentially
unreliable SNPs and listing SNPs whose positions need to be confirmed manually.

e See this thread for further issues.

1.7 Summary

There is present demand for tools that will automate the production and maintenance of a high-resolution Y-SNP phylogenetic tree. Demand will rise further.
This report showcases the results from an initial attempt at tackling this problem.
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2. Experimental computer-generated Y-SNP phylogeny

2.1 Experimental Y tree (automated)

Notice

This phylogeny uses ISOGG Y-DNA Haplogroup Tree version 8.61 (16 July 2013) [8] as a starting point.

This is an experimental tree. Please do not base major SNP-purchasing decisions on this, yet. It needs to be looked over by some experts to ensure that there are
no systematic errors. ISOGG does not sponsor or endorse this experimental tree.

This tree is for personal, non-commercial use. It is to be distributed according to the Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported license,
with the additional condition that it may not be used in Y-subclade prediction software without the author’s prior consent.
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1 Root (Y-Adam)

2 |5 A00 AF10, AF13, AF4, AF5, AF6, AF7, AF8, AF9, L1086, L1087, L1088, L1091, L1092, L1094, L1096, L1097, L1102, L1103, L1104, L1106, L1107, L1108, L1109, L1110, L1111, L1113,
L1114, L1115, L1117, L1119, L1122, L1126, L1131, L1133, L1134, L1138, L1139, L1140, L1141, L1144, L1146, L1147, L1148, L1151, L1152, L1154, L1156, L1157, L1158, L1159,
L1160, L1161, L1163, L1233, L1234, L1236

3 |—>A0-T AF3, L1085, L1089, L1090, L1093, L1095, L1098, L1099, L1101, L1105, L1116, L1118, L1120, L1121, L1123, L1124, L1125, L1127, L1128, L1129, L1130, L1132, L1135, L1136,
L1137, L1142, L1143, L1145, L1150, L1155, L1235

4 A0 L1000, L1001, L1006, L1008, L1010, L1012, L1016, L1018, L1055, 529, 1896, 982, 1.984, 1990, 1991, 1993, 995, 1.997, 1998, 999, V148, V149, V154, V164, V165, V166, V167,

V172, V173, V176, V177, V190, V196, V223, V225, V229, V233, V239

5 —AQa L1011, L1015, L1017, L979, L980, L987, L996

6 |—>A0a1 L1070, L1072, L1073, L1075, L1076, L1078, L1079, L1080, L1081, L1082, V150, V153, V157, V158, V159, V162, V164, V170

7 AOata P114, V151, V152, V161, V169, V181, V195

8

9

AOalb L1289
AOa2 L1007, L1014, L981, 1983, 1988, L994, V203

10 — AOb L1035, L1036, L1037, L1038, L1039, L1040, L1041, L1042, L1043, L1044, L1045, L1046, L1047, L1048, L1049, L1050, L1051, L1052, L1054, L1056, L1057, L1058, L92
11 — A1 L1002, L1003, L1004, L1005, L1009, L1013, L1053, L1084, L1112, L1153, L985, L986, L989, P305 (0/1601), V161, V1687 (1/1601), V171 (0/1601), V174R (1/1601), V238 (0/1601),
V241 (0/1601), V250 (0/1601) (between Root (Y-Adam) and A1: |[@fskEesl] (1599/1601) )

12 ENPYCTS25260 (1W )y, IEEEEER (1/1), AR (1/1), M31 (1/1), P82 (0/1), [ZZel (1/1), FEEEZEEER (1/1), V14 (1/1), V15, V191 (1/1), V201 (1/1), V204 (1/1),
R
(

V215 (1/1), 1/1), V25 (1/1), V26 (1/1), V28 (0/1), V30 (1/1), V4, V40 (0/1), V48, V57 (1/1), V58 (0/1), V63 (0/1), (1/1)
13 | N114522
14 -+ A1b P108 (0/1600), V2217 (2/1600)
15 A1b1 L419/PF712 (1/1) (between A1b1 and Albib2b: [CIERELER (1/1), [EIEEE] (1/1), [eEEiil] (1/1), [ERREE ] (1), [ (1), IR (1), [EEER (1), [
(1/1),
1),
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(11), RERIEREEF (1/1) )
16 %, AMb1a 602, V198, V224, V50, V82
17 |s Ab1a1 L968/M29/P3/PN3, 135, M14, M141, M206, 123, M276/P247, M277/P248, M29/P3/PN3/L968, M71, MEH1, P247/M276, P248/M277, P3/L968/M29/PN3, P36R, P4,
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N98559
"y A1b1b2b1 M118
BT L1060/PF1021, L1061/PF1101 (0/1599), L1062/PF302 (0/1599), L413/PF1409/V31 (1/1599), L 418, 1438, L440 (0/1599), L604/PF1243, 957, 1962, 1969, L970/PF1065, L971,
1977, M139 (1599/1599), M299, M42 (1599/1599), M91, MO4/PF1081 (1599/1599), P97, PAGEG5/SRY1532/SRY10831 (23/1599), PF1406/V102 (2/1599), PF1407/V29
(1/1599), PF1410/V235, PF1411/V59 (0/1599), PF1412/V64 (0/1599), PK1R (0/1599), V187 (0/1599), V202

> B M181/PAGE32 (1/1), M247/P85 (1/1), M60 (1/1), P90 (between B and B2ala: (1/1), (1), (1), (1), (11),
(111), (111), (111), (111), (111), (111), [EEEEE (1), (111), (111), (111),
(1), (111), (111), (1), (1), (111), (1), (1), (1), (1),
(111), (111), (111), (111), (111), (111), (11), (1), (1),
(1/1), [FERES (1/1),%(1/1), (1/1), CTS9642 (1/R (1/1), EZE] (1/1), R (1%mﬂ (1), R (111),
Ve (1), NEEE (1/1), (), REER (1), B (1), REE] (1), RES] (1), BEM (1), REE] (1), REE (1), [Zeff (1), R (11) )
%, B1 236, M288
B1a M146
B2 M182 (1/1)
-+ B2a M150 (1/1), PAGE18
> B2a1 M218 (1/1)
B2ata M109 (1/1), M152/PAGE60 (1/1), P32, P50
N114481
’,B2a1b G1
s B2a2 M108
| B2a2a M43, P111
B2b M112
5 B2b1 50F2(P), M192
—B2b1a P7
B2b1al MSY2
B2b1ala M115, M169
B2b1a1b M129, M30
B2b1a1b1 M108
B2b1alc M211
B2b1a2 P70, P8
-+ B2b1b P6
L+ B2b2 P112, V341

I~

CT (1598/1598), (1598/1598), (1598/1598), (1598/1598), (1597/1598), (1598/1598), (1598/1598),
(1598/1598), (1598/1598), (1598/1598), (1598/1598), (1589/1598), (1598/1598), (1598/1598),
(1598/1598), (1598/1598), (1598/1598), (1598/1598), (1598/1598), (1598/1598), (1598/1598),
(1598/1598), M168/PF1416 (1598/1598), M294 (1597/1598), P9 (2/1598), [ali] (1598/1598), (1598/1598), (1598/1598),
(1598/1598), (1598/1598), (1598/1598), (1598/1598), [ 2201 (1598/1598), (1595/1598), (1598/1598), (1588/1598),
(1597/1598), (1597/1598), (1598/1598), (1598/1598), (1598/1598), (1598/1598), (1595/1598),
(1598/1598), (1598/1598), (1598/1598), (1598/1598), (1598/1598), (1598/1598), (1598/1598), (1598/1598),
(1598/1598), (1598/1598), (1598/1598), (1596/1598), (1598/1598), (1598/1598), (1598/1598),
(1597/1598), 98/1 598), (1598/1598), (1598/1598), (1598/1598), (1598/1598), (1570/1598), (1598/1598),
(1597/1598), [\ (1598/1598), )] (1598/1598)

> DE (83/83), (83/83), (83/83), (83/83), %/83), [EEEFR (82/83), (83/83), MI1/YAP (1/83), M145/P205/PF1444 (83/83),

M203/PAGE36/PF1435 (83/83), P153 (83/83), P167, PF1424/P183 (83/83), (83/83), PF1436/P144 (83/83), PF1439/P165 (83/83), (83/83),
(83/83)
=N,1CTS1014

(6/6), [FILEEZN (6/6),
(6/6),

CTSi1582 RN ICTS5001 RN ICTS7660 RN CTS8880

F1344 F1379 (6/6), [Els

(6/6), [[F20 (6/6), [ Z25k) 2k (6/6), (6/6),

(6/6), [FE21] (6/6), 6/6), [EE (6/6), [ (6/6), (6/6), [0 (6/6),

FA0EI (6/6), | 2ol (6/6), IMS-JST021355/021355, M174/PAGE30 (6/6), PAGE3/IMS-JST006841

5 D1 M15

| p1a N1

D2 12F2, (5/5), (5/5). (5/5). (5/5), (5/5). (5/5), [ISIEEAN" (5/5), (5/5),
(5/5), (5/5), (5/5), (5/5), (5/5), (5/5), (5/5), (5/5), (5/5). (5/5).
(5/5), (5/5), (5/5), (5/5). (55), (5/5), (5/5), (5/5), (5/5),
(5/5), (5/5), (5/5), (5/5), [EA? (5/5), M179/PAGES1 (2/5), M359/P41 (2/5), M55 (5/5), M57 (3/5), M64/PAGE44 (5/5),
P190 (2/5), P37R (5/5) (Cannot resolve: CTS220 (2/5), CTS583 (2/5), CTS709 (2/5), CTS2820 (2/5), CTS3808 (2/5), CTS4158 (2/5), CTS5941 (2/5), CTS6287
(2/5), CTS6342 (2/5), CTS6908 (2/5), CTS7467 (2/5), CTS8057 (2/5), CTS8327 (2/5), CTS10054 (2/5), CTS10126 (2/5), CTS11285 (2/5), CTS11474 (2/5),
PAGES00003 (4/5), PF1074 (2/5))

i:N105037, N114578

D2a M116 (2/3) (between D2a and D2aib: (3/3), (3/3), (3/3), (3/3), (3/3), (3/3),
(3/3), (3/3), (3/3), (3/3), (3/3), (3/3), (3/3), (3/3), (3/3),
(3/3), (3/3), (3/3), (3/3), (3/3), (3/3), (3/3), (3/3), (3/3),
(3/3), (3/3), (3/3), (3/3), (3/3), (3/3), (3/3), (3/3), (3/3),
(3/3), (3/3), (3/3) )

> D2a1 M125 (2/3)

‘,D2ala P42
[y p2atat P12
D2a1b CTS107/IMS-JST055457 (3/3), IMS-JST022457/022457 (3/3)

250572*, 78279*
’yD2a1b1 P53"
‘yD2a1b2 IMS-JST006841/PAGE3, PAGES/IMS-JST006841
D2a1b-1% (11), (11)
|y 176409
s D2a2 M151
"y D2a3 P120
U D2a4 IMS-JST022456
L D3 P99
|';D3a P47
D12 Qs (1), [EEAR (11)
| yN114828

(6/6), [ZEE (6/6),
(6/6),
150 (6/6),

o] (6/6),

(6/6),
T (6/6),
=l (6/6),

S0 (6/6),

(6/6),
(6/6), (el (6/6),

This tree is experimental and so is the process that produced it Chris Morley
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79 |—>E 1339, L504/PF1803 (77/77), L507/PF1874 (77/77), L511, L537/PF1507 (77/77), L614/PF1898/YSC0000032 (77/77), 856, M40/SRY4064/SRY8299, M96/PF1823% (76/77),
P154, P156, P168, P173 (77/77), P174, P175 (77/77), PAGE54/P169 (77/77), PF1496/P162 (77/77), PF1510/P172 (77/77), PF1643/P29 (77/77), PF1646/P152
(77/77), PF1656/P170 (74/77), PF1678/P176 (77/77), PF1687/P155 (77/77), PF1704/P150 (77/77), PF1903/P171 (77/77) (between E and E1: |[[SRFSHI0EEE] (77/77),
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S (77177), P (77/77), RS (77/77), [OERRE) (77/77), [CAEeRk]] (77/77), [EElir) (77/77), [OLe) (77/77), IEa e (77/77),

77/77), \EEA (77/77), REEEd (77/77), 22w (77/77), Nag il (77/77), WE el (76/77), [aaicwdd (77/77), g (77/77), la ks (77/77),

77/77), ldaesd)| (77/77), Bk (77/77), lg o] (77/77), gl (77/77), Laaied (77/77), Wk (77/77), lg ke (77/77), lRgaes (77/77),

7/77), Wl (77/77), Walaal] (77/77), [agieed (77/77), lg el (77/77), W (77/77), [aalad) (77/77), [galaee) (77/77), Wglace] (77/77),

77/77), Lol (77/77), lEHEEEl (77/77), Lagiel (75/77), el (77/77), el (77/77), lHEEe) (77/77), la s (77/77), [Eaee (77/77),
(77177) )

L E1 PF1938/P147 (77/77)

- Eta (2/2), (212), (2/2), (2/2), (212), (2/2), (2/2), (2/2),
(2/2), (212), (2/2), (212), (2/2), (212), (212), (212), (2/2),
(2/2), [REEEEEN (2/2), (2/2), (2/2), (2/2), (2/2), (2/2), (2/2), (2/2),
(2/2), (2/2), (2/2), (2/2), (2/2), (2/2), (2/2), (2/2), (2/2),
(212), (2/2), (2/2), (2/2), (2/2), (2/2), (2/2), (2/2), (212),
(2/2), [0 (2/2), (2/2), ( (2/2), (2/2), (2/2), (2/2), (2/2),
( VIRl (2/2),

2/2), [L51] (2/2), L633/CTS2808 (2/2), M132 (2/2), M33
»E1a2 P110
E1a3 L94 (1/1)
B3224
'y E1ad L133/PAGE74, PAGE74/L133
Ela-1 (between E1a-1 and Elat: (1), (11))
|y E1a1 M44 (111)
239025
L, E1b PF1939/P177 (75/75) (between E1b and E1b1: (75/75), (75/75), [QEE (75/75), (75/75), (75/75),
(75/75), [ (75/75), [Ceeie] (75/75), [y (75/75), [BEeik] (75/75), (o) (75/75), [oisrieiel (75/75), [l (75/75), (i
(75/75), (75/75), (75/7 (75/75), (75/75), (75/75), e (75/75), el (75/75), [Eakace) (75/75), [y (75/75),
SR (75/75), [Eakks] (75/75), [2alae)] (75/75), [aaaad (75/75), [ (75/75), e (75/75), [l (75/75), [aaiis) (75/75), |22
(75/75), IR (75/75) )
> E1b1 DYS391P, P178, P179 (75/75), P181 (75/75), PF1940/P2/PN2 (75/75), PF1941/P180 (75/75)
s E1b1a L2228 (13/14), V100 (13/14), V38/TSC0077541 (14/14) (between E1bia and E1blai: (14/14), (14/14), (14/14),

(14/14), (14/14), (14/14), (14/14), (14/14), (14/14), (14/14),
(14/14), (14/14), (14/14), (14/14), (14/14), (14/14), (14/14), (14/14) )
. E1b1al CTS10066 (13/14), CTS10638 (14/14), CTS11461/KHS1479188 (14/14), CTS11579 (14/14), CTS11729 (14/14), CTS3105 (14/14), CTS3989
(14/14), CTS4350 (14/14), CTS4415 (12/14), CTS5539 (14/14), CTS6474 (14/14), CTS70957 (14/14), CTS7641 (14/14), CTS8068 (14/14), CTS8123
(14/14), CTS8443/TSC0769719 (14/14), CTS8936 (14/14), CTS9188 (14/14), CTS9338 (14/14), L488 (14/14), L491 (14/14), L494 (14/14), L608
(14/14), L610 (14/14), M2/DYS271/SY81 (12/14), M291 (14/14), P189, P293 (14/14), P46 (1/14), PAGES00106 (14/14), PN1/P1 (14/14), TSC0424987,
V43R (13/14), V95, Z1101, Z1107, Z1116, Z1120/CTS4245, Z1122/CTS5042 (14/14), 71123, Z1124, 71125, 71127, 21130, 21133, Z1135/CTS10806
(14/14)

-+ E1b1al-1 (between E1btal-1 and E1btalat: (13/13), (13/13), (13/13), (13/13), (13/13), [ZEER
(13/13), [EER (13/13), (13/13) )
E1blala L576/TSC0860384
|sE1b1atal CTS10659 (13/13), CTS10914 (13/13), CTS11732/KHS1381212 (13/13), CTS12659 (13/13), CTS1847 (13/13), CTS3576 (13/13), L86"
(13/13), M180/P88 (13/13), P182 (13/13), PAGE66, Z1111, 71132
> E1b1alala M58, PAGE27
> E1blalalb M116
" E1b1alalc M149
»E1b1alald M155
s E1blatlale M10, M156, M195, M66
- E1b1atatf L4857 (7/7)

6500
E1blalalf1 L514 (6/6) (between E1bialaifi and Eiblataifia: [Slili) (6/6), [Bleii) (6/6), Btk (6/6), Bzl (6/6),
G (6/6) )
L E1b1atlatlfia M191/P86 (6/6), U186 (3/6), U247/P253, 71712/TSC1640819
B1137

E1b1alaifiat (5/5), U174/P252 (5/5)
sE1b1alalfiala P9
> E1b1alaifialb P115
" E1b1alaifialc
| E1b1atatfialct P113
>E1blatatfiald (1ny, (1/1), Z1704/CTS8030 (1/1)

| yN35169
s E1b1alalfial-12
|y B2455, N113227, N114930

s E1b1atatftal-22 [ZEEAR (11)
|5 137941

s E1b1atalfib L515, L516, L517, M263
| E1b1ata1fib1 21893

s E1b1alalg (6/6), U175% (6/6)

. E1blatatgl [Bl] (5/5), [ (5/5), [BEnl] (5/5), [zl (5/5), B (5/5), [ZER (5/5), P277 (5/5), P278 (5/5),

U209 (5/5)
s E1b1alalglb P59
s E1blalalgic M154
sE1b1alalgld V39
> E1blatlalg1-1 [CE2E00] (3/3)
-+ E1blatalgia U290 (2/2)
s E1blalalgial U181
Eibiataigiaia L97
s E1blalalgla2 Z1725

sE1blalalgia-1 (1/1), (R0 (1/1), (), REZIR (1), EZEER (1)

200545
s E1blalalgla—22 G2l (1/1)
B3241
s E1btatatgl-—1-1 [SUSiEEA] (1/1), [GENEEE] (1), [ (1), [SEEze] (1), [z (1), 220 (1/1)
139382
> E1blata1g1-22 [Qery (1/1), [Oe] (1/1), [SEaE] (1/1), (e (1/1), [l (1/1), [oEEEy (1/1)
N113928

L, E1b1atatlg1-32 [ZZF (1/1), [ (1/1)

This tree is experimental and so is the process that produced it|

Chris Morley
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194
195
196

L 12201
E1blatalg-1 [GlE] (1/1)
N28521

yE1b1alalh P268, P269
Et1b1a1-2 [ZFE00R (1/1)
N98448
U E1b1a2 M329

L, E1b1b M215/PAGE40/PF1942 (61/61) (between E1bib and E1bib1: [CrlikLl (61/61), [l (61/61), [Bilied (61/61), [EEa)] (61/61),

(61/61), (61/61), (61/61), (61/61), (61/61), (61/61), (61/61),
(61/61), (61/61), (61/61), (61/61), (61/61), (61/61), (61/61), (61/61),
(61/61), (61/61), (61/61), (61/61), (61/61), (61/61), (61/61), [CUEEEE
(61/61), (61/61), (61/61), (61/61), (61/61), (61/61), (61/61), (61/61),

SRR el= SIS EEET | (61/61), [ECElSIHFEEST (61/61), [BElE] (61/61), [Bsie) (61/61), (61/61), [Ecls)]| (61/61), |WEZeliEgicliEl (61/61), | Hais!

60/61), [k (61/61), [l 5] (61/61), [Halml] (61/61), [Ealc] (61/61), [k (61/61), [Z2 A (61/61), [2z el (61/61), [=en
(61/61), [l (61/61), [Ha el (61/61), [izioerd (61/61), [z (61/61), [ (61/61), [akei (61/61), [i kel (61/61), [gz a0
61/61), [diko] (61/61), [iaaee] (61/61), [amianl (61/61), Lzl (61/61), [ii o] (61/61), [am ol (61/61), [zl (61/61), [k
61/61), [l (61/61), [fa k] (61/61), [aa il (61/61), Lzl (61/61), L2 leord (61/61), [amcila] (61/61), [aciel (61/61), [k
61/61), [0 (61/61), [z 20 (61/61), [2a el (61/61), e (61/61), [Halier] (61/61), [ia ek (61/61), [Hmicre)| (61/61), [Haim
61/61), [zl (61/61), [aiciie] (60/61), [Hale2e] (61/61) )

5 E1b1b1 M35 (14/61)

L, E1b1b1a /68 (3/42) (between E1bibia and E1bibial: [SRicilikie) (42/42), [GAEd (41/42), [CIE LR (41/42), [ i (41/42), [GA2200
(42/42), [GEEN (42/42), [EIEea) (41/42), [oiin) (42/42), [OREEEi (41/42), [aien] (41/42), [ (41/42), [BIEEE] (41/42),

Sl (41/42), [ (42/42), [EIEEEEE] (42/42), (41/42), R (42/42), [E2]] (41/42), (41/42), (42/42), [0
(41/42), [ZEET (42/42), [Za200] (41/42), 2200 (41/42), [Z2200] (42/42), [Z200) (41/42), [Z2R0 (41/42), [a2lie] (41/42), a2 1
(42/42), (7214
(41/42) )

(42/42), [z l5) (42/42), [zl (41/42), [Za2bl)] (41/42), [Ha2l22] (41/42), a2l (41/42), |azbvd] (41/42), [Hae
(42/42), [Za2ie] (41/42), [2aalki:] (42/42), [2aalie) (41/42), [Ha2ll 41/42), (a2l (42/42), a2l (42/42), [Hi22

E1biblal 18 (1/42), M78/PF2186 (41/42) (between E1bibla and E1biblal: [SLELALAEE] (41/42), 2R (41/42), (40/42),

(40/42), [T (41/42), (41/42) )

. E1b1blata Q0L (4/4), [BEIeE] (4/4), [OAEE] (4/4), [OIREaz) (4/4), [ (4/4), [Gaal (4/4), [ (4/4), [ ks

(4/4), (4/4), Z1216/V12 (4/4)
253799
s E1biblalal M224
‘' E1biblala2 V32

E1biblata—1 [CUERETE (3/3), [CUEREE (3/3), [Oiii] (3/3), [OAElZ (3/3), [Orsaiend (3/3), [OAEiek] (3/3), [CAEEAE (3/3),
EEEER (3/3)
52277
E1biblata-1-1 [0 0] (1/1)
M7175

E1biblata-1-2 [Gisai P (1/1), [F22EE] (1/1)

| N80041
—E1b1blalb L142 (6/31), L542/PF2220 (29/31), PF2210/V36 (29/31), PF2211/V13 (28/31)
“+E1b1blalb1 V27
sE1b1b1a1b2 P65
-, E1b1b1a1b4 DYS643-NULL/L143, L143/DYS643-NULL
—+E1b1b1alb5 M35 (5/5)
220004, N4849
E1biblalb5-1 (3/3)
N16800, N19135
E1b1bla1b5-1-1 [EZ2]] (1/1)
L+ N49450
“>E1b1b1alb6 L241
-, E1b1b1alb7 L250, 251, L252
sE1b1b1a1b8 L540
L E1b1b1atlb-1 [GUEEIE] (26/26), (26/26), (26/26), (26/26), (26/26), (26/26),
(26/26), (26/26), (26/26), (26/26), (26/26), (26/26),
(26/26), (26/26), [0 (26/26 (26/2Fl (26/26 (26/26), (26/26),
(26/26), [2iz2 ] (26/26), [zl (26/26), [Hazad (26/26), [Hazal] (26/26), [Hazzi:] (26/26)
138702, 167532, 169748, 169937, 201114, 208098, 250067, 257611, 89943, N112372, N113378, N113671, N44130, N86317, N89801
—»E1b1b1al1b3 L17 (2/2)
|+ 40329, N49571
— E1b1blatb—1-1 [SEEEEN (7/7)
94142, N112923, N113984, N115194, N3913, N81878
E1biblatlb-1-1-1 [FEAFR (1/1)

|y Ngo425

— E1b1blatb—1-2 [SEEER (1/1)
152763

- E1b1blalb-1-3 (1), (1), (111), (111), (111)
186136

> E1biblalc (6/6), (6/6), (6/6), (6/6), (6/6), L677/CTS9547 (6/6), V22 (6/6)
>N105559, N29952, N88713

sE1b1blalc1 M148

s E1b1blalc2 V19

s E1b1blalc3 L674, 1675

— E1b1blate—1 [QUS LGN (1/1)

N82940

L E1biblatc—2 [BElid (2/2), [G (2/2)

|, 256785, N46362
—E1b1blatd [SIEIAN] (1/1), (1), (111), (111), (111), (111), (1),
QGEENEY (1/1), [FEEEEE) (1), [NdEed (1), [EEE (1), [E2ZR (1), EEZT (11), [E22E (11), [E223d (1),
Szt (11), Bz (11), B2 (11), la22er) (1/1), PF2272/ves (11), [Ee2aa (11), [8e22d (11), W22l (11), |\
(171), B0 (11), |26 (1/1)

N112481
sE1b1b1ale M521
> E1b1b1b Z827/CTS1243 (19/19)

This tree is experimental and so is the process that produced it Chris Morley
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—E1b1b1b1 [@FsE0l] (7/7), |CARshblseEy (7/7), CTS11964 (7/7), [CARSELElEN (7/7), [@Asnlal=] (7/7), CTS1483 (7/7), |\SAE=Zaiel] (717), CTS2885

7/7), [REEENE (7/7), [T (7/7), [ (7/7), [ (7/7), [C (7/7). [Ceikl (7/7). s (7/7), [

7/7), [ (7/7), [ (7/7), L19/V257 (2/7), L335/PF2300 (7/7), M310/PF2402 (7/7), [izelid (7/7), lzei (7/7), Ize 2l (7/7),
HazrA (7/7), IR (7/7), \EZZEl (7/7), 7/7 PF2343 Kol PF2355 NddMl Pr2364 ilkeiaM Pr2375 Nedall PF2382
WM Pr2383 Rzl PE2387 KZg M IPE2394 (7/7), 7r7), [2gZd (7/7), lagZeell (7/7), [aagzald (7/7), LagZikl (7/7), Lasle

(7/17)
L E1b1b1b1a M81/PF2554 (5/5) (between E1bibibla and E1bibibla2: [SIEIlNCE] (5/5), (5/5), [AEREA (5/5), [RIERELY (5/5),
(5/5), (5/5). (5/5). (5/5), (5/5), (5/5), (5/5), (5/5),
ctse7 FEN PF1453 (5/5), [zl (5/5), (5/5),
Sz (5/5), a2 (5/5), (5/5), 22225 (5/5), 25250 (5/5),
(5/5), (5/5), [H2ZeN 2 (5/5), 20 (5/5),
0 (5/5), [Z2a (5/5), (5/5), [2525] (5/5),
(5/5), [254 (5/5) )
E1bibiblal M107
E1b1b1b1a2 M183/PAGE33 (5/5)
N113620, N2591
E1b1b1bla2a M165
E1b1b1b1a2-1 (2/2)
| N114409, N8573

Elbib1b1a2-2 [VAGER (1/1), N2ZR (1/1)

HETE (5/5), [HEZid (5/5), \He2TdE (5/5),

PF2493 NI PF2494 (IR PF2497

(5/5), [HEZa4E) (5/5), |[Ha2i] (5/5),

PF2479

(5/5), 250

170330
L E1b1b1bi—1 [T (22), B 22), B (22), B 2r2), B (2r2), B (212)
160275
E1b1b1bi—1-1 IR (11)
|y 209749
| E1b1b1b—1 [32 PF1974 KRIGIM PF1975 KCIAIM PF1977 ReladM PF1980 RRIADM PF1987 RRIAIM PF2010 KeIaIM PF2011 PF2014

N PF2025 PF2026 IRIAIN PF2027 KRIDN Pr2028 SNRIANN PF2029 RETAM Pr2031 [RTANE PF2033 RRTADN PF2034 PF2035

)
AN Pr2036 FNerd (1/1), IEFNER] (1/1), IR (1/1), IRRY (1/1), LG (1/1), [ (1/1), (R PF2051
AN Pr2053 I (1/1), RHFEE (1/1), REEA (1/1), IR (1/1), 20 (1/1), I (1/1), RRGR PF2064
(1/1), I Y (1/1), IR (1/1), A (1/1), el (1/1), W@ (1/1), [2d (1/1), [ PF2080
)N PF2081 IR (1/1), IRZE (1/1), IR (1/1), IS (1/1), IR (1/1), IREEE] (1/1), IR PF6764
)

X

’,C2 M38

(i Pr6765 SR (1/1), agerord (1/1), Rt (11), Nageraal (1/1), Raseraed (1/1), ldgaad (1/1),
N115030
Ly E1b1b1b-2 (between E1b1b1b—-2 and E1bibib2a: [Elieiir (11/11), [ERRiily (11/11), [Erid (11/11), [ORe) (11/11), T2 (11/11),
S0 (11/11))

E1b1b1b2 7830 (1/11) (between E1b1b1b—2 and E1b1bib2a: [SLESElZer] (11/11), [GUEERER] (11/11), [ (11/11), [GEEe] (11/11),
11/11(11/11) Gzl (11/11), [GEEEN (11/11), [EEREEd (11/11), [ZRRE (11/11), [Eakled (11/11),
el (11/11), ksl (1141), EEEEE (11/171), EEEE (11/11), FEZ (11/41), [FE2 (11/11), 2] (11/11))

— E1b1b1b2a M123/PF2023 (11/11)

> E1b1b1b2a1 (9/9), (9/9), (9/9), 9/9), [IEEHEANER (7/9), M34/PF2022 (9/9),
(9/9), (9/9), (9/9), (9/9)

—Elbiblb2ala (5/5). (5/5). (5/5), (5/5), (5/5), (5/5).
(5/5), (5/5), L29/PAGE47 (5/5), (5/5), (5/5), M84 (5/5), (5/5), (5/5)
N114540
’yE1b1b1b2a1al M136
E1b1b1b2ala-1 (4/4)

N110802

E1b1bib2ata-1-1 [ZELAN (1/1), (11)
230221

E1b1bib2ata-1-2 [} (1/1)
N86807

E1bibib2ala—1-3 (11)
N21003

"sE1b1b1b2a1b M290
s E1b1b1b2alc V23

L E1b1b1b2a1d [0 (4/4), [GEd (4/4), [Gz (4/4), [Oeiy (4/4), [GEad (4/4), [GIEE (4/4), L791 (4/4),

L792 (1/4)
236195, 82291
E1bib1b2at1d-1 [ZLEE]" (1/1)

|+ N95105
E1b1b1b2atd-2 [ZEO]R (1/1), [Z2d (1)
152409
— E1b1b1b2a—1 (1), =B (1), [EE2R (11)
L N18270
L E1b1b1b2a-2 [Z4F° (1/1), (11)
L N114331

" E1b1b1b2b M293
Iy E1b1b1b2b1 P72
" E1b1b1b2c V42

> E1b1bic V6
s E1b1b1d V92
Y E1b1b2 V281, V16
Uy E1b2 P75
U E2 M75, P68
E2a M41/P210, P210/M41
E2b M54, 90, M98
E2b1 M85
I E2b1a M200
E2bial P45
E2b1a2 P258
s CF P143 (1/1515)

L, ¢ [G ] (15/15), [ EER (15/15), [CGERE (15/15), [BEi2d] (15/15), [B220d (15/15), [Ged (15/15), [BEE220R (15/15), B (15/15),
W(ww), G2 (15/15), [eiecni] (15/15), [EE2] (15/15), [ZEEE] (15/15), [Z0E) (15/15), [E20d (15/15), [Z228 (15/15) F1288 (15/15),
( (

15/15), ||[E1Le504]| (15/15), ||Elelel) (15/15), &2 (15/15), |lseial) (15/15), [giehil]| (15/15), (g2 (15/15), [F225E) (15/15 F2258 15/15 F2305
(15/15), [F22065] (15/15), |g2) (15/15), g2k (15/15), F2501 (15/15), [[g2:05] (15/15), F2607 (15/15), [[g2e04E] (15/15), F2774 (15/15), F2792 (15/15),

IIE] (15/15), [ (15/15), [32a) (15/15), [F2eid (15/15), [Z (15/15), 32 (15/15), (15/15), i (15/15), [FeEee) (15/15), [FReE
(15/15), [FE0L] (15/15), [Z2lAlR (15/15), [EEeid (15/15), [ee (15/15), [ (15/15), [F] (15/15),

(15/15
(15/15

(15/15), |lg:d] (15/15), [gelee)] (15/15),

), IMS-JST029149, M130/PAGE51/RPS4Y711 (15/15), M216 (12/15), P184 (15/15), P324/P260% (1/15), P325/P255R (1/15), PAGESS5, [NAER] (15/15), AR
), EEA) (15/15), [ (15/15) (Cannot resolve: F1030 (12/15), F2847 (14/15), F3393/Z1426 (4/15), F3670 (13/15), M216 (12/15))

This tree is experimental and so is the process that produced it|

Chris Morley
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257 |, c2a M208
258 bczm P33
259 C2a2 P54
260 L C3 [QETZE] (11/11), (11/11), [GEZE (11/11), (11/11), (11/11), (11/11), [EEEEEE] (11/11), (11/11),
R (11/11), [EIER] (11/11), [EEES (11/11), [ZEE] (11/11), [FE (1111, [BEZF (11/11), [EEE (1111), B2 (11/11), [ (1111), [BEd
(11/11), [EEE] (11/11), IEEEE] (11/11), [EA (11/11), [ZEEE] (11/11), 2R (11/11), (200 (11/11), (2] (11/11), (B2 (11/11), [BEE] (11/11),
] (11/11), [ (11/11), [ (11/11), [F2EE] (11/11), (11/11), (11/171), [FE] (11/11), (11/11), [FEE2] (11/11), [
(11/11), [EEER] (11/11), ey (11/11), [EEER] (11/11), [EEER)] (11/11), (11/11), (1111, BEEEA] (11/11), R (11/11), [0 (11/11),
(1111, 20 (11/11), [ZEE (11/11), [EEE (11/11), M217 (7/11), P44 (11/11), Z1453 (2/11) (Cannot resolve: F936 (10/11), F1396 (7/11), F1699
(7/11), F1788 (7/11), F1906 (7/11), F1996 (10/11), F2146 (10/11), F2386 (7/11), F2661 (7/11), F3348 (7/11), F3447 (7/11), F3738 (7/11), F3752 (7/11), F3769
. (7/11), F3776 (7/11), F3783 (7/11), F3805 (7/11), F3831 (7/11), F3851 (7/11), F3904 (7/11), F3914 (7/11), F3923 (7/11), F3927 (7/11), F3929 (7/11), F3950
-I(T) (7/11), F3951 (7/11), F3954 (7/11), F3972 (7/11), F3977 (7/11), F3980 (7/11), F3981 (7/11), F3982 (7/11), F3986 (7/11), F4003 (7/11), F4012 (7/11), F4032
(7/11))
_,q_,) 261 ->C3a M93
(4 o T 1 C3c M48
—> 23 | c3¢1 1177, M86
. 264 1, C3e P62
O s C3g IMS-JST002613-27
“— 266 > C3-1 (9/9)
e — C3f1 (4/4), (414), (4/4), CIEIEET" (4/4), CIEIEEAT (4/4), (4/4), (414), (414),
O (4/4), [REEED) (4/4), [RELNEN (4/4), [CAEENLEY (4/4), [OREl (4/4), [OAERRll (4/4), [GEAl LR (4/4), (4/4), [FEEES
4/4), L2l (a/4), [0k (4/4), (4/4), [ZREL (4/4), [ZEE] (4/4), [2275]) (4/4), 4/4), Bkl (4/4),
O (4/4), (4/4), [ZEE] (4/4), [24 R (4/4), (4/4), [EERE
. 4/4), |32 (4/4), [32229] (4/4), [F25A (4/4), [0 (4/4), [0 (4/4), [FE0D (4/4), LT (4/4), [EEE) (4/4),
r<ﬂ TEEL) (4/4), (4/4), [ZTL (4/4), [FE) (4/4), [FEED (4/4), [FELE) (4/4), | 202 (4/4), [ZEEL (4/4),
(4/4), |00 (4/4), [N (4/4), [F00 (4/4), [FEEEN (4/4), [FEREE] (4/4), IEEIEL (4/4), (4/4), [FEEE] (4/4), L] (4/4),
e 4/4), IR (4/4), IR (4/4), [0 (4/4), (4/4), IEIEE] (4/4), F3790 3N F3809
[ (4/4), (4/4), [FEEL (4/4), [FEEE] (4/4), il (4/4), [E] (4/4), (22000 (4/4), (4/4), Z1300
> (4/4), (4/4), (1/4) (Cannot resolve: F1012 (3/4), F1564 (3/4), F3565 (3/4))
Q= > C3f1-1 (2/2), (2/2), (2/2), (2/2), (2/2), (2/2), (2/2), (2/2), [EZIZET (1/2),
— | P325/P255 MRVE)
269 210650
L t:caﬂa < (1), (1), (1), (1), (1), (1), (1), (1), (1),
O M407 (1/1), [Zailec] (1/1)
St en | N58690
, 2 —>csf1-2$ (1/1) (1/1 I MIF3748 (1/R 1n), (1/1), (1/1), (1/1), (1/1), (1),
(1), Rl (171), [Eelee] (1), [Eeee] (1), [ (1/1)
O |sN113863
O o - c3f1-3 [EEZEA" (1), (111)
G e |y N113861
I 276 L C3-1-1 (5/5), (5/5) (Cannot resolve: F3787 (2/5), F3918 (2/5))
) 277 L+ C3b P39 (1/1)
278 |—>N14102
~ 2 > C3d P53° (2/2)
~. 0 C3d-1 (1)
.o 261 L 14143
282 c3d-2 IR (1/1), [ (1/1)
(O | sN114776
e - C3-1-1-1 [EEF (1/1), [E0EF (1), [EEEr (1)
) s |s219796
c 286 —>cs-1-1 ( W A1), I (11), I8 (1/1), ), %
Feeal (1/1), IR (1/1), IEEEELY (1/1), [EEEk (1/1), [EERRE) (1/1), (1), IEEER) (1/1), [EEEEE (1/1), |[EERRA] ( (1),
(b} (1), LIEZREE (171, LZREE] (1), L2 (1/1), BAEEER (11)
QO = | N114402
O = -5 C3-2 (2/2), (2/2), (2/2), (2/2), (2/2), (2/2), (2/2), (2/2), (2/2), (2/2), (212),
25k (2/2)
C.‘Oh 289 c3-2-1 [FEAR (1/1), EEER (1), R (1), EEER (1), (1), [EEER /), [EERER (1), BEEDF (1)
290 214274
T oo C3-2-2 (1)
O L NB1150
O] 2 > C4 M347, P309
294 | caa M210
il - C-1 313)
= s > C1 (111), (111), (111), (111), (111), (111), (111), (111), (111),
- (1), (1/1), (1), (1), (1), [EREEEE (1), (1), (1), (1),
(111), (111), (1), (111), (11), (111), (111), (1), (111),
e (1), (1), (1), (1), (), (1), (1), R (1/1),
K (1/1), IMS-JST037816, M105 (1/1), M131 (0/1), (1/1), M8 (1/1), P122 (0/1)
297 247213
T 208 “,C1a P121
.. 299 s c6 [QEhes] (2/2), [EEE] (2/2), V182, V184, V20 (2/2), V219 (0/2), V222 (2/2), V71, V86 (0/2)
s |5 171250, N113953
O o L »C-2 (between C-2 and C5: (/1))
— a0 Iy c5 M356 (1)
e 303 N16907*
D 304 ', C5a P92
> 305 L F [GEEZE] (1500/1500), (1500/1500), (1500/1500), (1500/1500), (1500/1500), (1500/1500),
(1500/1500), (1500/1500), [ZZT (1500/1500), (1500/1500), (1497/1500), (1499/1500), (1500/1500), (1500/1500),
(1500/1500), (1500/1500), [ZF7 (1500/1500), (1499/1500), (1498/1500), (1499/1500), (1500/1500),
(1500/1500), [Z2:0] (1500/1500), [Z2a5] (1500/1500), [Z2410 (1499/1500), (1500/1500), [F2:E5] (1499/1500), (1500/1500), [ZEEEEY (1499/1500),
(1500/1500), Seekn)| (1500/1500), [2EER) (1500/1500), 2] (1500/1500), (1500/1500), L132 (1497/1500), (1500/1500), [ L2251 (1500/1500),
70 (1500/1500), [Tk (1499/1500), M213/P137/PAGESS, M235/PAGE8B0/PF2665 (1499/1500), M89/PF2746 (1499/1500), P133, P134, P139, P140, P142,

306
307

(1500/1500), (1500/1500), [Z#2315 (1500/1500), PF2617/P145 (1500/1500), PF2618/P160 (1499/1500), PF2623/P146 (1500/1500),
(1500/1500), PF2625/P151 (1500/1500), [HazZ:cil| (1499/1500), PF2632/P187 (1500/1500), (1500/1500), PF2655/P138 (1500/1500), PF2702/P166
(1500/1500), PF2704/P14 (1500/1500), PF2706/P158 (1500/1500), PF2717/P159 (1500/1500), PF2734/P148 (1500/1500), PF2741/P135 (1467/1500),
(1497/1500), (1500/1500), (1500/1500), (1500/1500), PF2762/P136 (1500/1500), (1500/1500), (1500/1500),
(1500/1500)

P149, P157, P161, P163, P316 (1/1500), |[Zg=hl (1500/1500), |[Hgzeekl] (1500/1500), | Hazeell (1499/1500), [HgZe0l] (1500/1500), PF2602/P141 (1500/1500),
),

N115067

izﬁ P104, P91

This tree is experimental and so is the process that produced it Chris Morley
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308 s F2 M427, M428

309 > F3 L279, L281, L284, L285, L286, M282, P96

310 s F4 M481

3 -G (63/63), (63/63), (63/63), (63/63), (63/63), (63/63), (63/63), (63/63),

)
S0 (63/63), [A222] (63/63), [B (63/63), [eare2] (63/63), [zl (63/63), [B-iiii] (63/63), [Baeiiion] (63/63), [ohiekid (63/63),
Sin (63/63), [BeEn) (63/63), [l (63/63), [l (63/63), [eaiei2an (63/63), [eaiala] (63/63), [Beiil (63/63), [Bisii ] (63/63),

//Ytree.MorleyDNA. com for latest.
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lene] (63/63), L116/PF2955/S284 (63/63), L154/PF3139 (63/63), L204/PF2825 (63/63), L269/PF3135 (63/63), L520/PF2892 (63/63), L521/PF2899 (63/63),

L522/PF3011 (63/63), L523/PF3027 (63/63), ||l algenels)

(63/63), L605/PF3023 (63/63), L769/CTS11294/PF3104 (63/63), M201/PF2957 (61/63),

(63/63), PF2878 [NCEEEM PF2879
SN (63/63),

PF3063

HEAels] (63/63), ||HF4sEE] (63/63), [HEelEe) (63/63) PE2872CEC)N PF2876 (63/63) PF2877 63/63

(63/63), [ZF25N 63/63 T (63/63), [ (63/63), [ (63/63), [ (63/63), [l (63/63),
Sl (63/63),

(63/63),
Sl (63/63),
(63/63), U2/PF2952/S314 (63/63), U20 (63/63), U21 (63/63), U3/PF2956 (62/63), U33/PF3134 (63/63), U6/P257/PF2950 (63/63), U7/PF2958 (63/63)

312 — 129188

313 G [GENEA (4/4), [FAE) (4/4), [ZEE (4/4), [T (4/4), [Z2Z00 (4/4), [ZZEE) (4/4), [R2EEN (4/4), [0 (4/4), [ZAREN (4/4), [ZRE (4/4), [Z2EA (4/4),
Sl (4/4), R (4/4), [aelil] (4/4), [EEEE] (4/4), 1833, M285 (1/4), M342 (3/4)

314 > G1b L830, L831, L832, L834, L835

315 - G1-12 [E0N (1), [ZE2E] (1), [ZZEE) (1), B2 (1/1), [RZER) (1/1), e (1/1), [ (1/1), ek (1/1), IR (1), [Eake) (1), [Z2EA
(11)

316 | N95426

317 >G1-2 (between G1-2 and Glata: [Z&F (1/1))

318 G1a P20

319 L G1at1 L1324, L1325, L1327

320

321
322

323
324
325

326
327

328

329
330
331
332
333
334
335
336

337

338
339
340
341

342
343

344
345

346
347

348
349

350

351
352

353

354
355

356

357
358

359
360

361

362
363

364
365

366

367
368
369
370
371
372
373

G1ala L201 (1/1), L202 (1/1), L203 (1/1)
135140
%, G1a1b 11323
> G1-3 [Z2La (1/1)
247029
s G1-4 [0 (11)
N113627
G2 [QEZ] (58/58), CTS6316 (58/58), [OLELLE] (58/58), [RELE) (58/58), [REr) (58/58), [RIELL (58/58), (58/58), [ (58/58), [FhlL] (58/58),

FeiZ2l)| (58/58), F3226 (58/58), | ek (58/58), [geiciie) (58/58), |lgeisklsl| (58/58), L142 (1/58), L156/PF3002 (58/58), [ Liclslizg2clel) (58/58), L79,
(58/58), P287/PF3140 (58/58), [[HF=:)| (58/58), PF2800 (58/58), |[HgZ:lokl (58/58), [[HgZsilv] (58/58), [[Hgs0)] (58/58), | Hgskil| (58/58), PF2839 56/58)
HEZelE] (58/58), PF289 (58/58), PF2898 (58/58), PF2909 (58/58), | EEclord] (58/58), |LEgeiile) (56/58), |[FEeh=s| (57/58), PF3140/P287 (58/58)

> G2a [GSILLEE) (55/55), [EEE (55/55), [E) (55/55), RN 5 55/W (55/5 (55/55), [ZAEL) (55/55),
L149 (1/55), L31/PF3142/S149 (55/55), P15/PF3112 (55/55), PF2798 (55/55), [Z204] (55/55 55/55), [Eelkl] (55/55), [Eelll] (55/55).
[0 (55/55), ] (55/55), PF3112/P15 (55/55), US/PF3141/PR4100 (55/55)
511871, N110396
> G2a1 1293 (1/2)
| G2ata P16 (2/2)
83339
G2ala-1 (between G2ala—1 and G2atal: [ZE7F (1/1))
|y G2atat P18 (1/1)
| N52911
L G2a-1 (51/51), (51/51)
-+ G2a2 PF3146 (9/9), 9/9), [TFIET

N PF3164
) PF3172
(9/9)

NPF3i65 RN Praice eioM PFai67 Rel N PFai68
AR (9/9), T (9/9), IRkl (99), [ (9/9),
l:N53811, N68054

G2a2a (717). (717), (717), (717), (717), (7/7), PF3177 (717)
216511, N114536, N115175
G2a2a1 M286 (1/1)
170050
G2a2a2 L91/PF3246/S285 (3/3), (3/3)
', G2a2a2a L166, L167

G2a2a2-1 [T (2/2), [Z2e] (2/2)

|,B1676, N83109

G2a2a2-2 [ZZER (1/1), a2 (11)

|, 260057
L G2a3 ST (42/42), [FIEERT (42/42), (42/42), [BEEE) (42/42), [EEED (42/42), [EIEE] (42/42), [EEE] (42/42), L30/PF3267/S126
(42/42), M485/L190 (42/42), |- (42/42), (42/42), [0 (42/42), (0200 (42/42), US/L32/PF3266/S148 (42/42)
|, G2a3a M406/PF3285 (6/6), [IE2T (6/6), [EFAF (6/6), [IEE (6/6), D2 (6/6), il (6/6), [IZENTN (6/6), [0 (6/6), [IERIR
©6/6), IZEEE (6/6), [zl (6/6)

N92146
', G2a3a2 L645
G2a3a-1 [ L5 (5/5)

247979
— G2a3a1 L14/PAGE57/S130/U16 (2/2), L90/PAGE19/5133 (2/2)

> G2a3a1-1 [Z1 (1/1)
| B2640
s G2a3a1-2 [ (1/1)
|+ 260101
L G2a3a—1-1 (2/2), (2/2), (2/2)
- G2a3a—-1-1-1 (11)
| N15004
L G2a3a—1-1-2 [{e° (1/1)
| N115083
L G2a3b Q2L (36/36), (36/36), L141, [0 (36/36)
> G2a3b1 (34/34), (34/34), (34/34), (34/34), (34/34), (34/34), (34/34),
Z765/P303/PAGE108/PF3340/S135 (34/34)
-»N113045*, N113130*, N113263*
> G2a3b1a L140/S316 (30/30), (30/30), (30/30), (30/30), [ZELaR (29/30)
190241
G2a3b1al U1 (2/4) (between G2a3bial and G2a3bialal: (4/4), (4/4), (4/4), (4/4) )
G2a3blala M527/L78 (4/4), U13/L13/S131 (3/4)
| G2a3blatat Z1991/CTS417 (4/4), 72003, 72009, 72014, Z2022/CTSI909 (4/4)

§ PF3159 IEZM PF3161

N PF3181

|,7716*, 87139

(63/63), [ZZZT0F (61/63), [ZF20 (63/63), [az2: (63/63), [22n] (63/63), [Z0 (63/63), [T (63/63), [HE2l (63/63), (20K (63/63),
TN (63/63), [ (63/63), L] (63/63), [ (63/63), [R2ia) (63/63), [Raii) (63/63), [l (63/63), [R2ik] (63/63), [R a2

(63/63),

(63/63), [0 (63/63), [l (63/63), [Nk (63/63), [ir (63/63), [kl (63/63), (63/63),
T (63/63), Il (63/63), [Rae] (63/63), |2 (63/63), [zl (63/63), [a a2 (63/63), U17/PAGE94/PF3137/PR4099

This tree is experimental and so is the process that produced it|

Chris Morley
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374

375
376
377

378
379
380
381

382
383
384
385

386
387
388
389
390
391
392
393
394
395
396
397
398
399

400
401

402
403
404
405
406

407

408
409
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410
411
.o 412
413
Q—' 414
H 415
D I N
'Q 417
418
G) 419
q) 420
U) 421
Lo 4
C() 423
r— 424
425
O
C\I 427
428
e ,
-5 430
=)
e
e
N~
~— 431
(-
O
(7))
S
<

E:G2a3b1 alala L1263
G2a3b1alal-12

l::N69449
G2a3blatlal-1-1 [Z=ZE R (1/1)
|y 207975

', G2a3b1alb L1266
|, G2a3b1a1b1 L1264, L1265, L1268

—G2a3b1a3a [CLEIIEEE] (%W (5/5), (5/5), (5/5), (5/5), (5/5), (5/5),
Z1903/CTS5990 (5/5), (0/5)
47976, N112637, N112942, N50501, N67834
%, G2a3b1a3a1 L640
s G2a3b1a4 L660, L662
|, G2a3b1a-1 (between G2a3bla—1 and G2a3bla2: (20/20), (20/20), (20/20),
(20/20) )
L G2asbia2 1353 (2/20), L497/5317 (6/20)
> G2a3b1a2a Z1815/CTS9737 (19/19)
N20567, N22346, N50069, N9587
G2a3bla2al 2725 (6/15)
G2a3bla2alb Z726/CTS6796 (10/10)
N113777, N51499
|, G2a3b1a2a1b-1 (8/8)
10427, 124877, 256566, 48434, 73572, 81774, N111403, N12938
G2a3bla2al-1 [QUEEEAAL0 (5/5)
251880, 88397, N102901
> G2a3b1a2ala L43/S147 (2/2)
|, G2a3b1a2atal L42/S146 (2/2)
118173
G2a3bla2atal-1 [ENLLIEER] (1/1)
N96087
- G2a3b1a2-1 [0 (1/1)
| 183444

1%y G2a3b1b L694
> G2a3b1c M278% (1/1)

|y N55778
BNV Y] F1006/PF3260 F1175 Al F1193/PF3362 [REIM F1705/PF3322 RN F2037 RN F2419/PF3400 KA F3041/PF3414
2/2), L (2/2), @2), IEeE] (2/2), L177 (2/2), e (2/2), hageeael (2/2), LaEIE] (2/2), hazeeid (2/2), Daaeial (2/2),

PF3430 JTERN PF3432 2B
G2a3b2-1 [T (1/1), [EEEE] (1/1),
YA (1/1), HZER (1/1),
PF3386 JUAIM P3390 NEIEIN PF3391

(1/1), (1),

FEE (1), R (1), IR (1), IR (1), A (1),
(1), IEEEee] (11), IRkt (11), Ideekrd (1/1), Iaeene] (1/1), Tagekes] (1/1),
TN Pr3393 KRIEIM Pr3394 KRR Pr3398 EIEIM Pr3401 RRIAM Pr3405 RRIGIM PF3408

PF3252

(1/1), L (171), DR (1/1), DEERl) (1/1), NEaelel (1/1), Dalseler) (1/1), [Ealer (1/1)
N101818
G2a3b2-2 (111), (171)
|5 14739
-+ G2b L183 (2/2), L72/S315 (2/2), M377 (2/2), (2/2)
567, N96616
’,G2b1 M283
s G2-1 [Tl (11)

246925
H M370 (1/3), M69/PAGE45 (3/3) (between H and Hia: (3/3), (3/3), (3/3) )
—H1 M52 (3/3)

|y H1a M82 (3/3)

N102981

' H1a1 M197, M36

s H1a2 M97

‘H1a3 M138, M39

H1a—1 [Z210Z (2/2)

| 56137, N112886

s H2 APT
bH2a P314/S220, P80, S220/P314
H2b P266
" H3 P254
IJK M522/L16/PF3493/S138 (1433/1433), M523/L15/PF3492/S137 (1433/1433)

s 1 [ (425/425), [SREse2) (425/425)25/425), F1460 (425/42 (425/425), (425/425/425), ELL) (425/425),

S<0 (425/425), (425/425), [[e22)] (425/425), [[ELk] (425/425), [Hhi:] (420/425), M429/P125, P129, [[Haesiiy (425/425), [Hickily (425/425),

Siclil| (425/425), [Hickhid] (425/425), [HiERil] (425/425), PF3525/P130/S22 (425/425), PF3526/P127 (425/425), |Hitiell (425/425), PF3553/P124

(425/425), PF3554/P123 (425/425), PF3558/P126 (425/425), (425/425), (425/425), (425/425), S2, (425/425),
(425/425)

1 (252/252), (252/252), (252/252), (252/252), (252/252), (252/252),
(252/252), (252/252), (252/252), (252/252), (252/252), (252/252), 252/252),
(252/252), (252/252), (252/252), (252/252), (252/252), (252/252), 252/252),
(252/252), L41/PF3787% (124/252), (252/252), (252/252), %52/252), %252), 5] (252/252), 252/252),

: ( ), )
)

—

252/252),

2
M170/PF3715 (227/252), M258 (45/252), P19 (53/252), P212 (1/252), P38 (47/252) 252/252 (252/252), | 50 (252/252), [H

(252/252), (252/252), (252/252), (252/252), (252/252), (252/252), (252/252), (252/252),
(252/252), (252/252), (252/252), (251/252), (252/252), (252/252), (252/252),
(252/252), (252/252), (252/252), (252/252), (252/252), (252/252), (252/252), (252/252),
(252/252), (252/252), (252/252), (252/252), (252/252), (252/252), (252/252),
(252/252), (252/252), (252/252), (252/252), (252/252), (252/252), (252/252), (252/252),
(252/252), U179, (252/252), (252/252), (252/252), (252/252),

(252/252), |\fsielllezichl| (252/252), |MEsielleEiels| (252/252), [NEsielthllecile] (252/252)

This tree is experimental and so is the process that produced it

Chris Morley
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Y
>

>
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|5 118064
a2alala-2 (11)
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- Na2ata-2 [Z54 (1/1)
lsN111030

- Ma2a1-1 [ 22250 (10/10) (Cannot resolve: CTS9352 (5/10), CTS9477 (5/10), Z62 (4/10))
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s Ha2a1b [Glo) (3/3), [GZs) (3/3), Z73 (3/3)
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Ha2a1b—1 [ (1/1), [Rlea i (11)
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_.Ma2alc L573 (2/2)

170291, 34733

This tree is experimental and so is the process that produced it| Chris Morley
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1a2a1-1-2 (between |1a2al-1-2 and [1a2ald1: (1/1))
Ha2atd L1248 (1/1)
I1a2a1d1 L803 (1/1)
64529
—11a2a1-2
s N29579

—11a2a-1-1
Ly N6262

| Ha2a—1-2 [Z00 (1)
| yN114305

—11a2a—2

204482

|+ 11a2a2 7382 (4/4)

126235, 54701
Ma2a2-1 [ (2/2)
|+ 109153, 43947
s Ma2a-3 [ZE0R (11)
| 237311
- Ma2b Z7138/S296 (15/15), Z139 (15/15)
5 144176*, 152077*, 195628*, 249295, 268137*, 52010, 7121*, 85047, N113969*, N18619*, N5004*
> 11a2b1 72541 (2/2)
N112406
Ma2b1-1 [ZLE20R (11)
| E14854
s Ma2b—12 [ZZEER (2/2)
151617, 287017
—11a3 263/5243 (17/17)

I1a3-1 (between 11a3-1 and I1a3a: (1/1) )
I1a3a L1237 (1/1)
167703
s Ma-1 [EER (11)
75432
s a-2 [ZEER (11)

|, B1566

Lo 12 [Rr2] (119/119), [EAEs] (119/119),
(119/119),
(119/119),

CTS5727

148532, 173757, 201061, 223698, 263284, 270328, 280240, 6715, 99247, B1493, N10705, N112685, N113540, N16531, N35444, N80204

(119/119), L68/S329 (119/119), M438/P215/PF3853/S31 (119/119), |lgzelEl) (119/119),

(119/119),

solve: CTS595 (16/49), PF3945 (48/49))
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s 12a1 [FZ00) (49/49), [CIEE] (49/49), P37R (49/49), [EER (49/49), [EFe (49/49), [EFE (49/49), [ZZ0E (49/49) (Cannot re-

This tree is experimental and so is the process that produced it

Chris Morley
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L, Q V242 (4/18) (between Q and Q1: [CIEiiZld (18/18), [ZFEAR (18/18), [ZFEE] (18/18), [EIZE] (18/18), [ZEE (18/18), [ZE (18/18), [EeliAis

(18/18), [[Frerz ekl (18/18), |lge=e] (18/18), [Lele) (18/18) )

|, Q1 L232/5432 (18/18), 1273, 1274, P36R (18/18)
> Qla [ (13/13), [RE2a (13/13), [F20] (13/13), [E2] (13/13), [F2L0] (13/13), L472 (13/13), L474 (12/13), 1528 (1/13), MEH2 (13/13)

-»Q1a1 F1096 (1/1), F1215 (1/1), F1251 (1/1), F3243 (1/1) (between Q1al and Qiaibia: (1/1), (1/1), (1/1), (/1))
‘,Qlala F746/NWT01, NWT01/F746
Q1atal M120, M265/N14, N14/M265
Qialb 143, M25 (1/1)
L, Q1atb1 L712 (111)
|, @1a1bia L713 (1/1), L715 (1/1), M365
180029

Qa2 [ (12/12), [GEr (12/12), [Giid (12/12), [ (12/12), [Z22] (12/12), [F2] (12/12), L56/S324 (12/12), L57

(12/12), L.892, 1942 (1/12), M346 (12/12)
>Q1a2a L213 (10/10), 331 (1/10), L475 (10/10), L476 (10/10), L53/S326 (10/10), |55 (between Q1a2a and Qia2ai: [l (10/10),
(10/10), (10/10), (10110), (10/10), (10/10) )

|, Q1a2a1 L54 (10/10)
> Q1a2ala CTS11969 (9/9), CTS11970 (9/9)
> Q1a2atal (8/8), (8/8), (8/8), 341, M3 (8/8)
L5 126492%, 177132*, 23764*, N28692*, N7284*
., Q1a2a1ala M19
", Q1a2atalb M194
s Q1a2atalc M199, P106, P292
"»Q1a2atlald L663
l"»Q1a2a1ale SAO1
", Q1a2atalf L766
> Qla2atal—12 [EIEEel (1/1)

| sN20738
- Qla2atal-22 (2/2)

|5209411, N14781
> Q1a2at1a2 L804 (1/1), L805 (1/1)

N40362

-, Q1a2a1b CTS1780, CTS2730, Z780
>Q1a2a1b1 L191
> Q1a2a1b2 L569, L570, L571
L Q1a2atc 1330 (1/1), L334 (1/1)

|, Q1a2a1c1 L329 (1/1), L332 (1/1), L333 (1)

| 38126

. Q1a2¢c M323

> Q1a2-1 (between Q1a2—1 and Qia2b1: [ZHEL] (11), [EEE) (1), IR (1), 2R (1), e (1/1), RS (1/1) )

|+ @1a2b 1940
’—>Q1a2b1 1527 (1), L529 (1/11), L639
N6045

~

This tree is experimental and so is the process that produced it|

Chris Morley
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1134
1135
1136

1137
1138

1139
1140

1141
1142

1143
1144
1145
1146

1147
1148

1149

1150

1151
1152
1153

1154
1155

1156
1157

1158
1159

1160
1161

1162
1163

1164
1165

1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177

1178
1179

1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192

1193
1194
1195
1196
1197
1198
1199
1200
1201

1202
1203

%, Q1a2b2 L933, L938, Lo41
|+ @1a2b2a L939
Qla2-2 [ (11)
242869
Q1b L275 (5/5), L314 (5/5), L606 (1/5), L612 (5/5) (between Qib and Q1b1:
(5/5), (5/5),
(5/5), (5/5),
(5/5), (5/5),
(5/5), (5/5),
L Q1b1 L214 (5/5), L215/PAGES2/S325 (5/5), M378/PAGE100 (5/5)
> Q1bla L245 (4/4)
237760
Q1iblal L272 (1/1)
1 95307
Qibia-1 (2/2)
E5340, N114044
L Q1b1-1 [ (1/1), [EEZE? (11)
13254

SR [E2EE (916/916), (916/916), [0 (916/916), (916/916), @ (916/916), [F:4] (915/916), (916/916), [EZH] (915/916),

M207/PAGE37/PF6038/UTY2 (915/916), P224, P227, P232 (916/916),

(916/916), PF6019/P229 (916/916), PF6059/P285 (914/916),

HEelEE] (916/916), PF6068/P280 (916/916), S4, S9, [NEsIeleleololsrd] (916/916), |NAsisllolelef el (916/916), [NAsielelololeZont| (916/916), [Ndsielolelofozrel

(915/916), EESlNIZEE] (916/916)

(909/909)

(128/128), |2k (128/128),
(128/128), | gelilslel] (128/128), [[gekisnl] (128/128),

(128/128), [0l (128/128), ik

(128/128), PF6218 (128/128), ||Egiekl] (128/128), |[Hgieiie] (128/128), | Hairiz] (128/128) )
R1a1 M448/L1 22/PF6237 (128/128), M459/PF6235 (128/128), M516/L.120, PAGEB5/SRY1532/SRY10831° (22/128)
|—>R1a1a L1687 (128/128), L449 (4/128), M17 (128/128), M198/PF6238 (119/128), M512/PF6239 (128/128), M514, M515
|—>R1a1a1 M417 (128/128), PAGE7 (Cannot resolve: F3197 (126/128), F3644 (125/128), F3650 (125/128))

— 259861
—R1alala L664/CTS7083/S298 (11/11)

5106186, 129135, 210992, 228839, 268077, 66304, N58810
—Riatata—1 [ZEZET° (11)
232223

— R1atata-2 [ZEL° (1/1)

L N17090
> Riatata-3 [ (1/1), (A0 (1/1)

L 177925
s Riatata—4 [2Z1 (1/1)

L N17700

(116/116) )
Rialalb Z645/S224, Z647/S441
> R1alalb1 Z283/PF6217/S339 (89/90)
|+ R1atatbia 2282/5198 (90/90)
-+ 104058*, 166219*, 235339, 276357*, N101164*, N114353*, N24773*
> R1alalblal M458/PF6241 (18/18), (18/18), (18/18), (18/18)
Rialalblala L260/S222 (7/7)
|+ 100432, 125922, 270528, 85265, N3662, N60407, N77026
Rialaiblalb CTS11962 (11/11)
258906*, 28429*, 40543*, N115033*, N115074*
Rialaiblalb1 L1029 (6/6)
13191, 149610, 208920, N75772

Riatatblatbi1—1 [@rsiEER (1/1), [earsdlil| (1/1), [Ea2R (1/1), [Edei==2n Al R (1/1)

|y N25798
R1ataiblalb1-2 [EEER (1/1)
|5 176662

L R1ataib1a2 Z280/S466 (40/40), 791/5204
142452, B1494
sR1alalbia2a (5/5), Z660/S344 (1/5), Z661/5446 (1/5), Z92/S205 (5/5)
188911, B3619, N114882, N12438
s R1atatlbla2a-1 [QEEAF (1/1)
|y N2278
L sR1alalb1a2b CTS1211 (32/32), (32/32)
169059, 46500, B3415, N115222
»R1alaib1a2b1 P278

"sR1alaibla2b2 L784
-+ R1alalb1a2b3 CTS3402% (28/28)

N114810*, N114842*, N16931*, N64337*, N7115*
— R1alalbla2b3a L365/S468 (3/3)
165792, N4572
R1alalbla2b3a-1 (111)

Ly N50210
_.R1ala1b1a2b3b L366 (2/2)

|+ 253337, 2546
> R1atalb1a2b3c L1280 (3/3)
113652, 198727, 223715
>R1alalb1a2b3-1% (1)
123791
—R1ala1b1a2b3-22 RGN (1/1)

(128/128), [Cleiii)| (128/128), [SRisai ] (128/128), (128/128), (128/128), [EIE
S5 (128/128), [EE4E) (128/128), [liie] (128/128), (128/128), (128/128), [F2:1] (128/128), [F20L
k) (128/128), ks (128/128), (128/128), (128/128) F3364 K

Sl (128/128), | B FEEnenT| (128/128), [[FaCl=slolelolors (128/128), [Hsien| (128/128), |[FEe5e] (128/128), PF6165
(128/128), |lFgeilsiel] (128/128), |0 (128/128), [Heezilo] (128/128), [Heaziil| (128/128), [Haezil (128/128),

—155802%, 215487*, 250093*, 49754*, N111143*, N112858, N113225%, N113660*, N114118*,

- R1 [ 21 (909/909), [F2] (909/909), (909/909), M173/P241/PAGE29 (154/909), M306/S1, P231 (1/909), P234, P294, [ (907/909),
PF6113/P242 (907/909), PF6115/P328 (0/909), PF6117/P245 (909/909), PF6128/P225 (909/909), PF6136/P286 (909/909), PF6137/P236 (909/909),

PF6142/P233 (909/909), [HEehE] (909/909), [4sielolelolonfer| (909/909), [4sieloelolozlons] (909/909), Asieloelolorzelo] (909/909), isielolelelorrre

L R1a M420/L146/PF6229 (127/128), M449/L145/PF6175 (128/128), M511/L63/PF6203 (128/128), M513/L62/PF6200 (128/128) (between Ria and

Rt1atat: |@QEshl0EEyy] (128/128), [@arsiianl (128/128), |@arsill=o)| (128/128), |@alshilel| (128/128), [@aisilenle)] (128/128), |@rszsly

(128/128), [ZIE0] (128/128),

N F2948
F3398
(128/128), F928 128/128) F947 (128/128),

(128/1 28) PF6167

2 (128/128),

L,R1a1a1-1 (between Rialal—1 and Riataib: [Bliai] (116/116), [Gcl (116/116), [FLE] (116/116), [ (116/116),

This tree is experimental and so is the process that produced it|

Chris Morley
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1276
1277

L 192604
R1alalb1a2b3-34 (11)
288587
Rialalbla2b3—4% (01)
| 270321
Rialalb1a2b3-5 (111)
| N78924
L R1atatbla2-1 [Z24° (1/1)
243368
> R1alalb1a3 Z7284/S221 (5/21), Z289/S443
5209009
> R1alalbla3a L448/S2007 (13/13)
5151063, N112726, N3690, N41719
> R1alalbla3al CTS4179 (8/8)
85618*, N113149, N113414*, N9416*
Rialalbla3ala L176/S179 (2/2)

2684
Ii1a1a1b1a3a1a—1 RN (1/1), [ (1/1), [EREEEE (1/1)
15983

Rialalbia3al-1 [ZLEE]? (2/2)
| 224511, N113721
L R1ata1b1a3a-1 [T (1/1)
L N113881
> R1alalb1a3b Z287/S223 (7/7), Z288/S345 (7/7)
5214208, N79448
— R1ala1bla3b-1 (2/2)
N59608
Rialalb1a3b1 1/1), QA (1/1), (1), (111), (1/1), Z87/S201 (1/1),
788/S342 (1/1), [Z4:] (1/1), [ (1/1)
209654
> R1ala1b1a3b-2 (2/2)
N113510
Rialalb1a3b-2-1 [GEGks) (1/1), [QEEGR (11)
| 269981
- R1ala1b1a3b-3 (111)
|+ 204790
> R1atatbla—14 LA (11)
|s 248943
L, R1atalbla-2 (3/3)
|s 221538, N112594, N91141
- R1a1a1b2 Z93/S202 (26/26)
226562, 270216, N10407
Rialalb2a 794 (23/23)
5 267006*, M6698*, N113435*, N114631*, N9119*
> R1a1a1b2a1 L342/S278 (8/14)
> 173843, B1139, M6458*, N49878
> R1alalb2ala L657/S347 (8/8)
148790, M7176, N112603, N112884, N113649, N70502
Riatlailb2alal Y7/CTS2929 (2/2)
| M7443, N112345
»R1ala1b2a1b 72123 (1/1)

L N77532
—>Ii1a1a1b2a1-1é(1/1), R (1/1), IR (11)
50283

L, R1ata1b2a—1% [Gi] (4/4), [l (4/4), [ (4/4), BRI (4/4)

— 1155, 6422, N16087

Ly R1ata1b2a-1-1 [ZEEIR (1/1), [FEEER (1/1)

|+ N113205

Ly R1b M343/PF6242 (706/781) (between Rib and R1b1: [Saioaer] (781/781), [idiiad) (781/781), [ (781/781), [ (781/781), [H240

(781/781), (781/781), (781/781) )
R1b1 L278 (780/781), M415/PF6251 (781/781), P25 (156/781) (between Rib and Rib1: (774/781) ) (Cannot resolve: CTS3063 (780/781),
CTS4244 (780/781), L754 (780/781), L761 (780/781), L774 (779/781), M343/PF6242 (706/781), PF6249 (780/781), PF6263 (780/781),
PF6271 (780/781), YSC0000224 (780/781))

s R1b1b M335

L R1b1c PF6279/V88 (3/3), [Zao2tl (3/3), [ (3/3), [Ean] (3/3), [Zan (3/3), [ (3/3), [Zde] (3/3), [ (3/3),
PF6305 3/3), IZge0md (3/3), DZaen) (3/3), Maaeeray (3/3), Ul (3/3), Mageere) (3/3), halgerel) (3/3), laaers (3/3),
PF6333 3/3), Iggkre] (3/3), Raeeer) (3/3), Iaeerl (3/3), IRaerre) (3/3), Ryl (3/3), IZaeemd (3/3)

40065
‘’R1b1c1 M18
‘R1b1c2 V35
“R1b1c3 V69
Rib1c-1 (2/2), (2/2)
150747
Rib1c-1-1 (11)
L No149
- R1b1-12 [EEER (777/777), (777/777)
- N16605
> R1b1a PF6398/P297 (775/775) (between Ribla and Ribia2a: (775/775), (775/775), (775/775),

OIS ZTE (775/775), [CAISEEEEY (775/775), [OARSERTAS) (775/775), | CARSEEL (773/775), [(CAEElEEE] (775/775), |SARSTZ00 (775/775),

S (775/775), [l (775/775), [ (775/775), [Bsai2e] (775/775), (774/775), (774/775), (52
(774/775), [EEE) (775/775), [0 (775/775), [E502] (775/775), (775/775), (775/775) (775/775), [Eaa0en

(775/775), [disl] (775/775), Liaeinl) (775/775), Laaonhl (775/775), Lz (775/775), ez (775/775), [Ralel) (775/775),
EEER (775/775), |Lael) (775/775), Rk (771/775), [Eas 775/77 (774/775), [ (775/775),
(775/775), TRkl (775/775), e (775/775), [EHERa) (775/775), PF6507 (775/775), [Eaeaik] (775/775), [iaoer,
(775/775), (775/775), (775/775), (775/775), (775/775),

(775/775), RSV (775/775), REISMEZS (775/775), REEOEEE] (775/775), RAEOEEY (775/775), |21 (775/775),
(775/775) )

' R1b1al M478, M73
R1b1a2 L265/PF6431 (775/775), M269 (190/775), M520, PF6399/S10, PF6485/S3, S13, S17

This tree is experimental and so is the process that produced it| Chris Morley
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1278 |, R1b1a2a L150/PF6274 (775/775), L23/PF6534/S141 (771/775), L49/S349 (37/775)
1279 > R1b1a2a—1 (764/771), [E004] (770/771)
1280 26483, N10795, N112959, N113118, N114022, N53795, N79525, N81217, N9475
1281 L+ R1b1a2a1 M412/L51/PF6536/S167 (751/752)
1282 > R1b1a2ata L11/PF6539/5127 (749/749), L151/PF6542 (749/749), L52/PF6541 (748/749), PF6546/P310/S129 (748/749),
(749/749), (749/749)
1283 L 5109950, 144416, 160165, 16296, 202807, 214080, 221617, 222323, 246984, 248663, 249898, 277935, 281393, 4354,
B3027, B3630, N108633, N112350, N112469, N112805, N112880, N112890, N112979, N113270, N113291,
N113369, N114363, N114735, N24160, N29401, N45113, N91624, N93389
1284 — R1b1a2a1al M405/S21/U106 (163/181)
g 1285 5121519, 181203, 246919, 284914, N103013, N52462, N59802, N82860
) 1286 —R1b1a2atala L217 (1/1)
q) 1287 |—>23545
ot 1288 -+ R1b1a2atlalb Z18/S493 (20/20), Z19% (4/20) (between R1b1a2alalb and Ribla2alalbl: [AlJE2:01] (20/20) )
(O 1280 |s R1b1a2ata1b1 Z14 (20/20)
1290 L+147657*, N113223*, N115161, N17100*, N31052*, N44777, N61825, N65375*, N85364*
S— 201 -+ R1bl1a2alalbla Z372/S375 (6/8)
HC_) 1202 | 122883, 174347, N113653
1293 —R1b1a2atailb1al L257/S186 (2/2)
E 1294 N113458
o Ribla2atatblal-1 [GUs 2R (1/1)
O 1296 |—>B3023
1297 +R1b1a2alaibia-1 [ZEF (2/2)
* 128 |y N14340, N37019
(1299 L R1b1a2a1a1bla—2 [GLELA (1/1)
Z 1300 |—>50394
N ™ — Rib1a2atalb1-12 [[EEF (1/1), (R0 (1/1), 2R (1)
1302 | N114052
P> 1300 > R1bl1a2a1a1b1-22 [ZZFEER (1/1)
QD 1308 |y N114742
— 1305 L;R1b1a2a1a1b1-32 (an), [ZZR (11)
(08 s N83001
1307 —R1b1a2a1alc Z381/S263 (151/151)
O 1308 | 246302, 251733, 275871
2 1309 — R1b1a2alalc1 Z156/S264 (41/41)
o 1310 -+104866, 111203, 65132, 90791, B3197, N10078
(I) 1311 — R1b1a2atlalcla Z305/S376 (10/31), Z306 (31/31), Z307 (30/31)
1312 202349
G) 1313 R1b1a2alaicia-1
(14 -+175525, 179381, 197037, 222086, 239336, 263108, 5010, 75848, 75884, E2541, H1112, N112415,
s N112502, N112833, N113250, N113640, N114348, N115206, N17289, N35071, N46336, N74756
1315 —R1b1a2atalcial L1/DYS439-NULL/S26 (3/3)
> 136 | 14179, 176669, 57020
~. 1317 —>Ii1b1a2a1a1c1a2 P89" (1/1), (11)
1318 1196
> 1319 — R1b1a2atalcta—1-1 [Z2250" (1/1)
1320 | Ne918
Oy a2 — R1b1a2atalcla—1-2 (11)
1) e L 178396
1) e +R1b1a2atlalcla-1-3 [0 (1/1)
,_C.' 1324 |—>82570
1325 sR1bla2alalcla-1-4 (between Ribla2atalcia—1—4 and Ribla2atatcia3: [RZAF (1/1))
qQ 1o |, R1b1a2a1a1c1a3 L128 (1/1)
G) 1327 |—>5962
D - R1b1a2atalci-1 (2/2)
1329 252157
" ™ 1330 Rib1a2atlatlc1—1-1 [L2ZF (1/1)
Q.0 N, lsN115135
™ 1332 >R1b1a2alalcl1-2 (11)
(@ JRES | 176334
o\ 13 L R1b1a2atatcl1-3 [ZL0]" (1/1)
1335 |+ 230038
= 1336 s R1b1a2at1alc2 Z301 (5/106)
3 1337 L s R1b1a2a1alc2a M467/S29/U198 (6/6)
S 1338 |5 142323, 48449, B3389, N112992, N114583, N58648
1339 —R1b1a2a1alc2b L48/S162 (61/99)
s 1340 — 182162, 212083, N80434
) 1341 — R1b1a2a1alc2b1 L47/S170 (19/19)
N~ 132 -5243843*, 42015*, N112928*, N113113*, N2146*, N64724*
v 1343 s R1b1a2atlalc2bla L163/S352 (5/5), L44/S171 (5/5)
1344 202816
" " 1345 —R1b1a2a1ailc2bial L46/S172 (2/3)
e |, R1b1a2atatc2biata L164/S502 (2/3), L237 (2/3), L45/S353 (2/3), L477 (2/3), L493 (2/3) (Can-
O not resolve: L45/S353 (2/3), L46/S172 (2/3), L164/S502 (2/3), L237 (2/3), L477 (2/3), L493
Py (2/3), L525 (2/3))
N 368, N109633, N39678
Q e > R1b1a2alalc2bia-1 (11)
= 1 1502
1350 -+ R1b1a2atalc2bib 2159 (7/7), AR (7/7), (717)
1351 |, 14584, 169807, 230445, 70092, 92584, N113456, N6478
1352 s R1b1a2atalc2b1-14 [SEREER]T (1/1)
1353 L N112671
1354 s R1b1a2alalc2b2 710 (5/74), (74/74), (74/74), Z9/S268 (74/74) (Cannot resolve: Z10 (5/74),
7334 (18/74), 2347 (18/74))
1355 11104, 235324, 29149, N114572, N47495
1356 Rib1a2alalc2b2a 72 (52/52), (52/52)
1357 115148, 146664, 46804
1358 R1b1a2alalc2b2at (46/46), Z7/S272 (46/46)
1359 | B3144, N81828

This tree is experimental and so is the process that produced it\

Chris Morley
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>

.

—

—

—>

—>

L 115365

> R1b1a2ata2ct1atlal-5 [Zl )" (3/3)
16646, 227877, N58591

> R1b1a2a1a2ci1alal-6 [G1El60] (1/1), (1ny, (11)

L 181933
— R1b1a2a1a2cliatal-7 [z Z:5)| (3/3)

| 227811, 272418, 39277
s R1b1a2ata2ciatal-8 [z (1/1)

| 73633
Rib1a2ala2c1b L513/DF1/S215 (34/34), (34/34)
+151979*, 188436*, 197401*, 210379, 215816, 228009*, 246556, 268319, 274410*, 41466*, 52669, 56277",
H1601, N113002, N113124, N114028, N115136*, N1946*, N28178*, N43622*

s R1b1a2a1a2c1b1 P66
L+ R1b1a2a1a2c1b2 L193/S176 (2/2)

130361, 159822

. R1b1a2a1a2¢c1b3 L706
|y R1b1a2a1a2c1b3a L705

> R1b1a2a1a2c1b—1% (3/3), (3/3)
58568
Rib1a2a1a2c1b—1-1 (2/2)
L. N115079, N84867
— R1b1a2a1a2c1b—2 [SISECE]R (1/1)
228772
— R1b1a2a1a2c1b-32 [QIEZ00] (1/1)
L 272519
— R1b1a2a1a2c1b—4 [ZLLA (11)
| N114296
> R1b1a2a1a2c1b-5 (5/5)
131998, 4479, N112468, N114377, N83227

s R1b1a2a1a2c1b—6~ [ZEER (1/1)

N112802
Rib1a2ata2cic [EE]R (1/1), L96 (1/1)

176268
Rib1a2ata2cid L144/S1758 (1/1), L195/5354 (1/1)
|+ 130084
Rib1a2ala2cie Z255/S219 (14/14)

5100136, 203904, 49867*, N101540*, N113095*
> R1b1a2a1a2ciel L159/S169 (7/7)

|s 206460, 262052, 33100, 88224, N2871, N38274, N47848
> R1b1a2ata2cie-1 [ZILI (1/1), [ZEE (1/1)

N114085
»R1b1a2a1a2c1e—2" [FElE] (1/1)
| 249841

Rib1a2ala2c1f Z253/S218 (33/33)

L ,219373%, 290162, N112446*, N112497*, N112667*, N112887*, N114096*, N114887*, N20431, N53331*,
N65344*, N69355, N85391*

", R1b1a2ala2cif1 L554

s R1b1a2ala2c1f2 72534 (2/16)

233265
R1ib1a2a1a2c1f2a L226/S168% (3/3)

|+ 72419, N112917, N13807
yR1b1a2ala2c1f2b L643
R1b1a2aila2c1f2c 722185 (3/12)
N112169, N16295
Rib1a2a1a2c1f2c1 L1066/CTS1202 (6/10)
256587, H1639, N112512, N12949

Rib1a2at1a2c1f2c1-1
|—>154690, 168736, 169985, 176429, 231060, 241991

- Rib1a2ata2c1f3 [ELP (1/1), PF825 (1/1)

| 99512
— R1b1a2ata2c1f-12 [FEE0 (1/1)
L N112401
> R1b1a2atla2c1f-2° (11)
109000
L R1b1a2a1a2c1f-3% (1)
lsN113865

Ribla2a1a2c1g DF21/S192 (29/29)
-+ 166290*, 237362*, 243114*, 256389*, 260004*, 26343*, 263699*, 26411, 285468*, 285483*, 44592,
50242%, N11153*, N112443*, N113758*, N27653*, N36510*, N57121*, N71810*
— R1b1a2atla2c1g1 P314/S220 (2/2)
N28650, N5924
yR1b1a2ala2c1gia L362
— R1bla2a1a2c1g2a DF25/5253 (8/8), [l (2/8)

B3102
Rib1a2ala2c1g2al DF5/S191 (7/7), [0zl (7/7)
-»N113138*

"> R1b1a2a1a2c1g2ala L658
— R1b1a2a1a2c1g2aib CTS3655 (3/3)
Rib1a2ala2c1g2alb-1 [Z20E2:0R (2/2)

21340
R1b1a2ala2c1g2albi (1), (1/1), L627 (111)
| 20437

Rib1a2atla2c1g2atlb-2 AR (1/1)

|y N20114

— R1b1a2a1a2ci1g2aic L1402 (2/2)
178605, 45131

%Ii1b1a2a1a2c192a1—1ﬂ SHEEre (1), [IEERF (1/1)
N114149

> R1b1a2a1a2c1g3 L720/S299, S299/L720

This tree is experimental and so is the process that produced it\

Chris Morley


http://Ytree.MorleyDNA.com
http://www.familytreedna.com/public/CumberlandGap-YDNA/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/frenchheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/R1b1c7/default.aspx?section=ysnp
http://www.familytreedna.com/public/R1b1c7/default.aspx?section=ysnp
http://www.familytreedna.com/public/R1b1c7/default.aspx?section=ysnp
http://www.familytreedna.com/public/R1b1c7/default.aspx?section=ysnp
http://www.familytreedna.com/public/MacGregor/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21-1113Combo/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21-1113Combo/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/CumberlandGap-YDNA/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21-1113Combo/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21-1113Combo/default.aspx?section=ysnp
http://www.familytreedna.com/public/phillips/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21-1113Combo/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21-1113Combo/default.aspx?section=ysnp
http://www.familytreedna.com/public/CumberlandGap-YDNA/default.aspx?section=ysnp
http://www.familytreedna.com/public/BritishIsles/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21-1113Combo/default.aspx?section=ysnp
http://www.familytreedna.com/public/BritishIsles/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21-1113Combo/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21-1113Combo/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21-1113Combo/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/Norway/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21-1113Combo/default.aspx?section=ysnp
http://www.familytreedna.com/public/MarylandDNA/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21-1113Combo/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21-1113Combo/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21-1113Combo/default.aspx?section=ysnp
http://www.familytreedna.com/public/frenchheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-17-14-10/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/r1b/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/frenchheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/BritishIsles/default.aspx?section=ysnp
http://www.familytreedna.com/public/BritishIsles/default.aspx?section=ysnp
http://www.familytreedna.com/public/Scottishdna/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/britishquakers/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/BritishIsles/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L226_Project/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/G2c/default.aspx?section=ysnp
http://www.familytreedna.com/public/MacGregor/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/BritishIsles/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-DF21/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-DF21/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-L21/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-DF21/default.aspx?section=ysnp
http://www.familytreedna.com/public/MacGregor/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-DF21/default.aspx?section=ysnp
http://www.familytreedna.com/public/Italy/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-DF21/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-DF21/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-DF21/default.aspx?section=ysnp
http://www.familytreedna.com/public/frenchheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/Norway/default.aspx?section=ysnp
http://www.familytreedna.com/public/R-DF21/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/atlantic-r1b1c/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/Cohen/default.aspx?section=ysnp
http://www.familytreedna.com/public/MooreWorldwide/default.aspx?section=ysnp
http://www.familytreedna.com/public/irelandheritage/default.aspx?section=ysnp
http://www.familytreedna.com/public/frenchheritage/default.aspx?section=ysnp
http://www.MorleyDNA.com/contact

AN EXPERIMENTAL COMPUTER-GENERATED Y-CHROMOSOMAL PHYLOGENY

31

1692

1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713

1714
1715

1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734

//Ytree.MorleyDNA. com for latest.

1735

1736
1737

1738
1739

1740
1741
1742
1743
1744
1745
1746
1747
1748
1749

1750
1751

1752
1753

1754
1755

1756
1757

1758
1759

1760
1761

1762
1763

1764
1765

1766
1767

1768
1769

1770
1771

1772
1773

see http:

17th July 2013;

Version

1774
1775
1776

1777
1778

1779

s Rib1a2a1a2cig4 (SEE NOTES), S424, S426
Rib1a2ala2cigda S190, S308, S309, S427
 R1b1a2a1a2c1g5 L1336
> Rib1a2ala2c1h L371/S300 (2/2)
143379, N84982
—R1b1a2ala2c1j 2251 (3/4)
139697, 24273, 29523
s R1b1a2a1a2c1j1 L555/S393 (1/1), (1/1)

Ly N114612
| R1b1a2at1a2c1l CTS4466 (15/15)

5249476, 284952, B2560
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This tree is experimental and so is the process that produced it

Chris Morley
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