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Abstract

The status on the origins of haplogroup R1b remains split between the Iberian Peninsula
prior to the Last Glacial Maximum (LGM) and a West Asian origin coinciding with the
Neolithic expansion. The majority of focus on subgroup R1b-V88 has concentrated on

African populations and neglected European and West Asian populations.

To get a

complete understanding of the back to Africa migration, a holistic network approach is
necessary. Biogeographical Multilateration (BGM) illustrates directional flow as well as

chronological and physical origins at the haplogroup level.

The resulting phylogenetic

relationships for R1b-V88 support an lberian origin, a Mediterranean expansion and a

Europe to Africa back migration.

Introduction

When we talk about the origins of
haplogroup R1b, what we are really
referring to is the origin of SNP R-M343.
There is a consensus that the parent of R1b,
R1-M173, has West Asian roots. Previously
published papers have used samples from
SNP R1b-M269 and downstream subgroups
to provide ample records. Genetic records
from upstream SNPs (V88, M73 and
PF6398) closest to the root are better suited
for identifying geographic origins. Focus on
only high-density populations prevents a
holistic view of the entire population. There
is a strong biogeographical case for the
Iberian origins of the parent SNP R1b-L278
(Maglio 2014) and evidence that a Neolithic
Expansion origin is unjustified (Busby et al
2011). This paper will detail the use of new
analysis tools to show evidence for an
Iberian origin of R1b-V88, reinforcing the
evidence for its parent, R1b-L278.

Considering that the V88 subclade is
small, the number of publically available

records are few. Haplotype Aggregation,
using known haplotypes to expand the
record set, was required to achieve a
reasonable dataset. That dataset is doubled
through phylogenetic common ancestor
reconstruction. The entire set is run through
Biogeographical Multilateration (BGM) to
determine origins and migration patterns.
The results show a definitive Iberian origin,
a phylogenetic backbone along the European
Mediterranean coast, an ancient Europe to
Africa back migration and a return migration
to Europe (Fig 1).
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Fig. 1 R1b-Vv88 demonstrates an African back
migration and subsequent remigration to Europe



| Methods

As part of the data collection, initial Y-
DNA record selection for the seed
population is restricted to those that have at
least 37 STR markers tested and detailed
SNP  testing showing positive for
haplogroup R1b-V88. From a primary

datasource (FTDNA), a dataset of 3,500
records returned 69 records meeting these
criteria.
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backbone on the phylogenetic tree (Fig 3 &
Fig 4).

Fig. 2 Geographic locations of the amplified
dataset. The next step is to plot common ancestors
between highly related pairs.

Through Haplotype Aggregation, the
haplotype of each seed record is used to
identify a larger set of genetically related
records from a secondary datasource
(ySearch). Review of the resulting
amplified dataset illuminates any errors in
the seed population. The dataset has
increased from 69 to 122 records with a high
degree of genetic relation (Fig. 2).

Time to most recent common ancestor
(TMRCA) is generated to a 95% confidence
(Walsh 2001) using FTDNA derived
mutation rates. This output is then used by
the Neighbor-joining method, which is part
of the PHYLIP package for inferring
phylogenetic relationships. The high level
subclade records form a haplogroup

Fig. 3 Phylogenetic tree for R1b-V88 and R1b-
M73.

The first pass of Haplotype Aggregation
returned both additional V88 records and
close genetic SNP M73. The phylogenetic
tree places M73 downstream of V88. This
is not an indicator that M73 is descended
from V88. The tree is accurately organizing
the records by genetic age. M73 is a
relatively younger mutation. While the V88
and M73 STR markers were closely aligned,
the significant mutation appeared as
DYS464a&b. This is not a marker that is
typically used to differentiate due to its high
mutation rate. Values for V88 are 12,12 and
values for M73 are 15,15. M73 records
were removed from the dataset reducing it to
61 records with sufficient self-reported
paternal ancestor geographic information.

The PHYLIP data is processed through
Biogeographical ~Multilateration (BGM)
(Maglio 2014), doubling the number of
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records to 119 by reconstructing the
haplotypes for the common ancestors on the

Fig. 4 Phylogenetic tree for R1b-V88.

tree. The combination of the self-reported
ancestral locations from the amplified
dataset and the estimated locations from the
common paternal ancestors allows the V88
SNP backbone to be plotted geographically.

Haplotype data from this analysis is
available in Table 1.

Discussion
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network with phylogenetic relationships, has
a vector quality that can illustrate migration
patterns.

The V88 records from Cameroon, Chad,
Nigeria and Sudan have an affinity for
genetic cousins from Bahrain, Saudi Arabia
and Yemen. BGM analysis (Fig 5) shows a
coalescence of common ancestors along the
Nile River Valley. The vector for each node
on the phylogenetic tree is calculated for

An excellent case can be made for the
spread of V88 with the spread of Chadic
languages (Cruciani, 2010). However, this
is an example of only sampling one region.
Another example disregards genetic records
outside of the Middle East and Africa
(Myres, 2011). Both papers suggest a back
to Africa migration for V88 from Asia
without examining all the V88 records
holistically. Locations or spatial-frequency
distributions are based on the current day
test populations (Underhill et al 2001). We
must be careful not to misinterpret the
genetic gradient of an organic process, as the
direction of movement underlying a cline
can be ambiguous (Chikhi et al 2002,
Edmonds et al 2004). Current population
densities have no correlation to historic
migrations. The dataset, analyzed as a

Fig. 5 Origins and migration for R1b-V88 within
Africa. The TMRCA for the data analyzed has V88
entering the Nile River Valley at 5,500+1000 ybp.

both location and distance to the next node.
Walking the tree backwards takes us out of
Africa and back to Europe.  Multiple
simulations were run. The island of Crete
consistently acted as a stepping-stone
between  Adriatic common  ancestor
locations and Nile River locations. The

TMRCA for the data analyzed has R1b-Vv88
branching from the L278 backbone at 7,700+1,600

ybp.
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http://originsdna.com/content/ivTable1.csv

BGM analysis traces the genetic connection
back westward along the Northern
Mediterranean coast to align with its R1b-
L278 predecessor origins in lberia (Fig 6).
The BGM analysis (Fig 5 & 4)
demonstrates a clear path of migration and
relationship from the backbone R1b
haplogroup in Iberia back to Africa and then

Africa. The TMRCA for the data analyzed has V88
returning to Europe at 3,200+1000 ybp.

a subsequent dispersal east and west of the
Nile River Valley.

The BGM analysis also demonstrates a
back to Europe migration (Fig 7). There is a
genetic flow back across the Mediterranean
to Peloponnese and the Eastern Adriatic.
Again, Crete plays a role as a stepping-
stone. It is uncertain whether this re-
migration is an example of colonization.
There is then dispersal into Central and
Eastern Europe. In some of these Eastern
Europe populations, there is a high degree of
relationship.  This is an example of the
founder effect.

| Conclusions

A small sample of 69 records was used as
the seed population. This was amplified to
119 records. This population gives an out of
Iberia TMRCA of 7,700 £ 1,600 ybp, an
into Africa TMRCA of 5,500 + 1,000 ybp
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and a re-migration to Europe TMRCA of
3,200 + 1,000 ybp. While TMRCA
calculations are notoriously inaccurate, these
calculations give a relative chronological
magnitude. Genetic data is too often treated
as discrete units having no interaction. SNP
populations tend to be analyzed in a
vacuum. Population genetics needs to be
viewed as a network analysis.
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