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The basic principles of DNA genealogy and the mutation rate constants for
haplotypes of Y chromosome are considered. They are exemplified with 3160
haplotypes, 2489 of those in the 67 marker format, with 55 DNA lineages, 11 of
them having documented confirmed common ancestors. In total, they cover 8
haplogroups and the time range from 225 to ca. 8000 years before present. A
series (including 67 marker, 37 marker, 25 marker, 16 marker mostly of the Y filer
haplotype panel, 12 marker, as well as the “slowest” 22 marker and its subset of 6
marker haplotypes) were calibrated using documented genealogies (with a
number of lineages which allegedly descended from some legendary and/or
mythical historical figures that were examined and verified employing the
calibration plots). The study principally confirms a number of previously made
or assumed theoretical foundations of DNA genealogy, such as a postulated
stochastic character of mutations in non-recombining parts of DNA, the first-
order kinetics of mutations in the DNA, the same values of the mutation rate
constants for different haplogroups and lineages, and the principles of
calculating timespans to the most recent common ancestors taking into account
corrections for back (reverse) mutations.

Keywords: Y chromosome, Mutations, Haplotypes, Haplogroups,
TMRCA, STR, SNP
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Introduction

This paper sets forth a system for the quantitative treatment of a series of
haplotypes in the field of DNA genealogy. DNA genealogy is a relatively new
area of science aiming at creating knowledge in history, linguistics,
anthropology, ethnography, and related disciplines, based on DNA sequencing
and application of chemical kinetics to mutation patterns in the DNA. The
relevant apparatus of chemical kinetics includes logarithmic and “linear”
methods, calculating the extent of reverse (back) mutations, symmetry of
mutations, and other approaches to analysis of systems of reversible consecutive
and parallel reactions. This is what mutation patterns in the DNA do typically
represent (see, e.g., Klyosov, 2009a,b,c) .

A detailed consideration of mutations in the Y chromosome (we restrict the DNA
analysis by Y chromosome only in this particular case) shows that mutations are
random, they obey the first-order kinetics, and therefore the mutation rate
constants in different loci of Y chromosome can be summed up for those loci
(that is, for certain haplotypes), as mutation rate constants can be summed up
for a series of parallel reactions in chemical kinetics, regardless how fast or slow
the individual processes. By loci (or markers) we mean non-coding regions of Y
chromosome which are composed of so-called short tandem repeats (STR). This
definition is appropriate here, since SNP (single nucleotide polymorphism)
mutations can also be considered as markers, except that the majority of chosen
STR markers (more than a hundred in the current use) are readily reversible
during the timeframe of mankind’s existence (say, the in last 150-200 thousand
years), while the majority of chosen SNP markers (almost a thousand in the
current use) are practically irreversible in the same timeframe.

For example, the following haplotype
1324141111141212121313 29

represents 12 STR loci in the Y chromosome of millions of people who live across
Eurasia and have a particular SNP mutation P312 in haplogroup R1lbla2. This
haplotype sometimes is referred to as the “Atlantic Modal Haplotype”, because it
is particularly wide-spread in Western Europe. This haplotype shows collectively
178 combinations of tandem repeats of nucleotides, of which the respective
combination in the first marker looks like a chain (AGAT)3, that is the short
tandem repeat (adenine- guanine-adenine-thymine) is reproduced 13 times in a
row. The second marker is a combination of repeats of (TCTG) and (TCTA)
[actually, (TCTG)s (TCTA);; (TCTG); (TCTA)4]. The third marker is a chain
(TAGA)y4, [actually, (TAGA); tagg (TAGA)q4], etc.
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Mutations in the STRs occur as shortening or lengthening of the respective chain
by (commonly) one repeat unit, along with much more rare events of change by
several units (multi-step mutation), deletion, or duplication of the whole marker
or its parts. All carefully done and reliable studies (including those on father-son
pairs) indicate that the mutations occur randomly, and they do not depend on a
particular haplogroup, a population, a race, or a time period, whether it
happened recently or a long time before present. All studies which claim
otherwise have turned out to be methodologically flawed. These include studies
that mixed different DNA-lineages, mixed different populations, haplogroups,
etc. In brief, DNA genealogy is based on the concept of a so-called molecular
clock, i.e. on the fact that average rates of mutations in haplotypes are practically
constant for millions of years. They do not depend noticeably on any external
factor (such as climate, solar radiation, diet, etc.) and they do obey the first order
kinetics. In other words, they are described by two simple equations,

n = kt, and
N = Aekt,
that is In(IN/A) = kt.

The first one is the “linear” equation which defines that a number of mutations
in a haplotype (and in a series of haplotypes with the same mutation rate
constant k) linearly  increases with time (at least before back mutations become
noticeable) with the second being the “logarithmic” equation which defines that
the natural logarithm of the depletion of the initial haplotypes in the series of
haplotypes also linearly increases with time, and:

N is a total number of haplotypes in a set

A is a number of unchanged (identical, not mutated, base) haplotypes in
the set

k is the average mutation rate

t is time, typically the number of “conditional” generations to a common
ancestor

This will be explained in more detail below. The main principle of DNA
genealogy is that only those haplotype datasets (that is, series of haplotypes) can
be quantitatively analyzed in terms of their timespan to a common ancestor
(TMRCA - time to the most recent common ancestor), for which the “linear” and
“logarithmic” methods give the same results (that is, the same TMRCA). This
principle in reality divides DNA genealogy and population genetics, since the
latter traditionally considers mixed haplotype datasets which could not be
treated quantitatively in terms of DNA genealogy, and which have never been
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tested by the criterion of the equality of the linear and the logarithmic methods.
When tested, they result in one TMRCA by the linear method, and in quite
another TMRCA by the logarithmic method [a striking example is presented
with so-called “Cohen Modal Haplotype” (Klyosov, 2009c and references
therein), in which the linear method resulted in the TMRCA of 141 generations,
while the logarithmic method showed 79 generations, in the same dataset of 194
haplotypes (Klyosov, 2008)]. Hence, there are countless “phantom” “TMRCAs”
in population genetics, which have nothing to do with reality, since they
represent superpositions of individual TMRCAs.

This is the main reason why the relation between a number of mutations in a set
of haplotypes and the respective “TMRCA” continues to be a matter of intense
debate. This is not only due to the scarcity of direct experimental data
(particularly in the past, when such debates began) but mostly because of
inadequate methodologies mentioned above. Typically, a dataset under
consideration includes haplotypes from a number of mixed populations
consisting of different DNA-lineages, each with a different common ancestor,
hence, yielding their superposition and therefore some “phantom common
ancestors”. For example in some cases highly incorrect “mutation rates” are
employed that are based on father-son pairs in which only a few mutations
between their STRs (due to insufficient statistics) are recorded. Many studies
employ infamous “evolutionary mutation rates” in which TMRCA and the total
number of mutations in STR (or “diversity”, in other terms) are linked via an
assumption of infinite sequence of births within homogeneously mixed
population of limited size that employ different DNA-lineages with different
“common ancestors” in one “dataset” (Zhivotovsky et al., 2004). Those attempts
that modify the said “model” by adjusting it to various historical events
commonly fail, because those hand-picked “adjustments” were highly artificial
and were themselves further “adjusted” as well [ibid].

There were many more or less successful (or unsuccessful) attempts to calculate
“mutation rates” for individual markers (Chandler, 2006; Ballantyne et al., 2010;
Burgarella and Navascues, 2011), however, the respective numbers typically
meet serious problems with their practical applications, with a recent study
(Busby et al, 2011) even claiming that the approach does not work at all since the
calculations in their work are highly dependent on the STR choice. Their claim
came as no surprise, since the authors employed “mutation rates” from father-
son pairs that were often based on 0, 1, 2 or similar low numbers of mutations
between almost 2000 pairs father-son. In some cases more “fast” markers
produced 2 mutations and more “slow” markers produced 3 mutations with
calculations based on those mutation rates being hopelessly distorted. It is easy
to show that even if astronomical numbers of father-son pairs are employed with
multiple mutations between them in all the DNA markers (there should be at
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least a million father-son pairs in such a dataset), “mutation rates” would have
only been related to a single generation, making them hardly applicable for
converting into years, necessary for calculations in terms of timespans to
historical events. This is because a generation length is a “floating” figure which
depends on a society, culture, traditions, and particular circumstances (wars,
famine, cataclysms, epidemics, etc.). It means that conversions of “generations”
into years should be done by calibrating them using known historical events.
This in turn would modify those supposedly accurate figures of “mutation rates”
obtained per generation in more than multiple father-son pairs.

However, DNA genealogy presents a simple way out of this situation. It is
rather obvious, and it will be illustrated below that the experimentally
determined ratio n/N in the equation

n/N =kt 1)
ultimately determines a product kt.

In equation (1):

n = a number of mutations (from the base haplotype) in a series of N haplotypes,
N = a number of haplotypes, descending from one common ancestor (having the
base haplotype) in the series,

k = the average mutation rate constant for the haplotypes (per generation) of the
given format,

t = a number of generations (TMRCA)

Therefore, if we set the length of the generation, for example as 25 years (making
it a mathematical value rather that a floating “generation”), then the value of k
can be calibrated with respect to a certain timespan during which n mutations
occurred per N haplotypes. For example, in 84 of 67 marker haplotypes of the
Clan Donald (the common ancestor of which, John, Lord of the Isles, died in
1386, with the TMRCA equaling to 650 years before present, which is 26
“conditional generations” of 25 years each), there were 262 mutations. This gives
262/84 = 26 k, and hence k = .12 mutations per the conditional generation (25
years) per the 67 marker haplotype. As it will be shown in this study, the
obtained mutation rate constant of .12 is rather accurately reproducible for many
series of 67 marker haplotypes from many haplogroups from many tested
populations around the world. In fact, it is reproducible for ANY tested
population in the world for which 67 marker haplotypes are available. We call
this “calibration” in this study which connects a number of mutations in a series
of haplotypes (in a given format and length, from the 6 marker haplotypes to the
111 marker haplotypes) to a known number of years to a known historical event
or a known genealogy, setting a length of generation as 25 years, and verifying
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the mutation rate constant related to this “conditional generation”. It should be
noted that we could have set the timespan to the common ancestor of the Clan
Donald as 13 generations of 50 years each and it would not have changed a thing.
There would still be 650 years to the common ancestor. The mutation rate
constant would simply be twice as high.

This study describes the viability of this approach as a foundation of DNA
genealogy.

Results and Discussion
67 Marker Haplotypes

Figure 1 shows a plot of the left-hand part of the equation (1), that is a ratio of a
number of mutations (which deviate the alleles in the identified base haplotype)
versus the number of conditional generations (t) of 25 years for each of the sixteen
of surname FTDNA projects, each one has the identified common ancestor with
known timespan from the present time to its common ancestor.

.....%--%""5; |

back mutations

Mutations per marker, corrected by

0 - ! ! ! ! ! !
0 5 10 15 20 25 30 35 40

TMRCA (conditional generations)

Figure 1. Calibration plot for FTDNA surname projects. Experimental points
are shown with standard error bars. A list of genealogies employed in the
graph and the method of correction by back mutations are given in “Materials”
section of this article. The slope of the fitting line (\) is .00183 mutation
/marker /generation, the correlation coefficient (R) is equal to .95.

The respective timespans varied from 225 years to 850 years. The slope of the
observed straight line, obtained by the least square method, is equal to .00183
(mutations per marker per conditional generation of 25 years), that is .12
mutations per haplotype. The same value of the mutation rate constant for 67
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marker haplotypes was obtained earlier from the consideration of many
unrelated haplotype datasets (Klyosov & Rozhanskii, 2010).

There are no available actual genealogies with documentary proven common
ancestors of more than 850 years before present (earlier than the middle of the
12t century CE). However, we can examine from this point of view some
lineages based on oral traditions. There are some FTDNA projects in which
participants claim their origin from semi-legendary prince Rurik (founder of the
ruling dynasty of Kievan Rus (PVL, pp. 6-8) and others claiming descent from
Abd al-Muttalib (alleged paternal grandfather of prophet Muhammad (Saifur-
Rahman Al-Mubarakpuri, pp. 63-64). In addition, traditional Arab genealogies
list members of several powerful tribes as direct descendants of a single person,
known as Adnan [Saifur-Rahman Al-Mubarakpuri, pp. 34-39, 63].
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Figure 2. Calibration plot for FTDNA projects of Rurikides and the Arabian
tribes (A=.00181, R=.96). Points of documentary lineages (empty squares) are
shown for comparison.

Some FTDNA projects include reasonably large numbers of putative descendants
of these individuals (legendary or mythical to some) which can be considered for
their verification in terms of Fig. 1. Many of them belong to apparently different
DNA-lineages and to different haplogroups, which presents a certain challenge to
said verification. Among them are Sayyids of Quraysh tribe (J1c3d2), members of
some Arabian tribes belonging to Adnanite division (J1c3d2), and two lineages of
Russian nobility (N1cld and Rlalalg?2), both of nearly the same “age”, and both
claiming a legendary prince Rurik (allegedly 806-879 CE) as their ancestor. Since it
is unclear what lineage represents “true” Rurikides, both have been used for the
verification, and the data are shown in Fig. 2 as an extension of the original,
calibrated plot in Fig. 1.
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As Fig. 2 shows, the least square fit of the “traditional” lineages gave essentially
the same slope and the same mutation rate constant as the documentary
genealogies did. There was some ambiguity in dating the semi-legendary
Arabian patriarch Adnan since only upper (ca.100 BCE) and lower (ca. 500 BCE)
limits of his lifetime can be retrieved from traditional sources (both data points
are shown in Fig. 2). However, the whole time range has fallen within the same
112 % margins as those observed for documentary lineages. Therefore, not only
the mutation rate constant of .12 mutation per haplotype per the conditional
generation of 25 years has been confirmed for the 67 marker haplotypes, but also
some “mythological” (for many historians) characters have been shown to have
some merit to be considered to be real individuals of possible great historical
significance.

37 Marker Haplotypes

The same approach was taken for the consideration of the 37 marker haplotypes,
and the data are shown in Figure 3. The slope of the graph fits well to a value of
the mutation rate constant of .00243 mutation per marker per conditional
generation of 25 years, that is .090 mutations per haplotype per 25 years. In this
case, X-axis of this graph was composed of 41 TMRCAs of the DNA lineages,
calculated in the 67-marker standard. The latter one was proved to be a reliable
reference (see Materials section). Similar fit for only documentary genealogies
(not shown) gave essentially the same results.

It is of interest to consider, in this context, a group of seventeen 37 marker
haplotypes of Jewish and non-Jewish haplotypes of haplogroup Jle (including
those of the Arabs), which collectively have 210 mutations from the base
haplotype

122314101317111611131130--178 91111 2514 20 26 1214 16 17 -- 11 10
22221514181832351210

This is a so-called “Cohen Modal Haplotype”, since its six markers (DYS 19, 388,
390, 391, 392, 393) have the following “signature” of alleles 14 16 23 10 11 12,
found in the DNA of many lineages of the Jewish Priesthood.

Because the mutation rate constant for the 37 marker haplotype equals .090
mutation/ haplotype/generation, we obtain 210/17/0.09 = 137 -> 159
conditional generations, that is 39754480 years to the common ancestor of the

DNA-lineage. The arrow shows a correction for back mutations (see Materials
and Methods).
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Figure 3. Calibration plot for Y-chromosome lineages with well-defined
common ancestors in 37 marker FTDNA format (A=.00243 mutation /marker
/generation, R = .96). Points for documentary (empty squares) and traditional
lineages (half-filled squares) are shown for comparison.

In the J2a haplogroup the oldest joint 37 haplotype branch of the Jews and the
Arabs (20 Jewish and 17 Arabic haplotypes) has 462 mutations from the
following base haplotype:

122315101417111512131129--15891111241521 3112131617 --1010 19
2316141818 3637129

Here we obtain 462/37/0.09 = 139 - 162 generations, that is 4050+450 years to
the common ancestor of the DNA lineage.

In other words, if we handle the reverse task and calculate the mutation rate
constant for the 37 marker haplotypes for a joint population of the Jews and the
Arabs (in both J1 and ]J2 haplogroups) by taking into account that their common
ancestor lived 4000 years before present, we obtain the same value of .090
mutations per haplotype per conditional generation of 25 years. It can be
rephrased that the Jews and the Arabs split - on whatever reason, cultural,
religious, or else - in both J1 and ]2 haplogroups 4000 years ago.

25 Marker Haplotypes

The same approach was taken for the consideration of the 25 marker haplotypes,
and the data are shown in Figure 4. The slope of the graph fits well to a value of
the mutation rate constant of .00184 mutation per marker per conditional
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generation of 25 years, that is .046 mutations per haplotype per 25 years.
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Figure 4. Calibration plot for Y-chromosome lineages with well-defined
common ancestors in 25 marker FTDNA format (A=.00184 mutation/marker
/generation, R = .93). Points for documentary (empty squares) and traditional
lineages (half-filled squares) are shown for comparison.

17 Marker “Y filer” Haplotypes

This haplotype format became rather popular among population geneticists in
the last years thanks to the respective test kit available, both for its forensic
applications, as well as in many “academic” researches. Figure 5 shows the
respective data, except the DYS635 marker was removed from the graph since it
is not in active use in the FTDNA format and many haplotype datasets do not
include it. The  respective mutation rate constant, obtained from the plot, is
equal to .00197 mutation /haplotype/generation, which fits well with the value
of .00200 for the complete 17 marker Y-filer haplotype, published earlier
(Klyosov, 2009a).
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Figure 5. Calibration plot for Y-chromosome lineages with well-defined
common ancestors in 16 marker YFiler format (A=.00197 mutation/marker
/generation, R = .93). Points for documentary (empty squares) and traditional
lineages (half-filled squares) are shown for comparison.

12 Marker Haplotypes

The same approach has been taken for the consideration of the 12 marker
haplotypes with the data shown in Figure 6. The slope of the graph fits well to a
value of the mutation rate constant of .00166 mutation per marker per
conditional generation of 25 years, that is .020 mutations per haplotype per 25
years.

As expected, all plots in Figs. 1-6 showed linear dependences of a collective
number of mutational deviations (see Equation 1) from TMRCA. Error margins
gradually widen with a decreasing number of markers in the haplotypes, but
commonly do not exceed +20% even for the shortest 12-marker haplotypes. This
result supports previously made calculations of error margins for the “linear”
method (Klyosov, 2009a) and provides the reliable experimental validation of
methods in DNA genealogy.
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Figure 6. Calibration plot for Y-chromosome lineages with well-defined
common ancestors in 12 marker FTDNA format (A=.00166 mutation/marker
/generation, R = .91). Points for documentary (empty squares) and traditional
lineages (half-filled squares) are shown for comparison.

The “Slowest” 22 Marker Haplotypes and Their Subset of 6 Markers

The same calibration procedure was applied to sets of slow markers, which have
been introduced for calculations on the widest scale of tens and hundreds of
thousand years (Klyosov, 2011a). Standard panels of combined “fast” and “slow”
markers, such as in the 67 through 12 marker haplotypes are not commonly
suitable for such a wide time scale due to multiple reverse mutations which can
repeatedly and chaotically move back and forth, in the both directions, and
significantly skew calculations. A careful selection of only the “slowest” 22
markers from the 67 markers significantly reduces this effect (Klyosov, 2011a),
however, evaluation of accuracy of this 22 marker panel is only in progress
(Klyosov, 2011b).

Figure 7 shows the plot for the 22 marker panel. In (Klyosov, 2011a) the mutation
rate constant for this panel was calculated as .0060 mutation/haplotype
/ generation, that is .00027 mutation/marker/generation, and the data in Fig. 7 fit
those figures fairly well. The noticeably lower accuracy compared to the “faster”
panels, particularly on a relatively recent timespans, can be explained by the fact
that one mutation in the 22 marker haplotypes occurs on average once only in
1/0.006 = 167 generations, that is once in 4250 years (with a slight correction for
back mutations, with the correction coefficient of 1.023). In other words, the 22
marker panel is too “crude” for timespans of only several millennia (or less),
compared for example with the 67 marker haplotypes, in which one mutation
occurs on average once in 1/0.12 = 8 generations. On the other hand, for
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example, 20 mutations between two 22 marker haplotypes place their common
ancestor to as many as 145,000 years before present (Klyosov, 2011b).
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Figure 7. Calibration plot for Y-chromosome lineages with well-defined
common ancestors in the format of 22 slow markers (A=.00031 mutation/marker
/generation, R =.79). Points for documentary (empty squares) and traditional
lineages (half-filled squares) are shown for comparison.

The 6 marker subset of the 22 marker panel is plotted in the same way as the
preceding graphs, as it is shown in Figure 8. The slope of the graph fits well to a
value of the mutation rate constant of .00029 mutation per marker per
conditional generation of 25 years, that is .00017 mutations per haplotype per 25
years.

Materials and Methods
The Principal Methodology of DNA Genealogy
The essence of the methodology employed in this study is as follows:

(a) to build a haplotype tree and to resolve lineages/branches,

(b) to calculate each branch separately and to identify a timespan to the most
recent common ancestor (TMRCA) for each one,

(c) to correct results of the calculations for back mutations, using equation (2)
below or the correction table (Klyosov, 2009a), if a timespan is larger than 23
“conditional” generations (25 years each, that is 575 years), except when the
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“slowest” 22 marker haplotypes are employed; in the last case equation (2)
should be used,

(d) to compare calculations for 25-, 37, and 67-marker haplotypes, to make sure
that results of the calculations are comparable for all the three haplotype formats
(the 111 marker haplotypes have been introduced recently and there are not
much data on them, though the available data fit well with the above haplotype
formats),

(e) to verity the obtained data with the logarithmic method (when possible),
which does not need mutation counting,

(f) to use calibrated mutation rates and calibrated generation lengths, as
explained above in this paper,

(g) to provide margins of error to all results, for their comparative evaluation.
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Figure 8. Calibration plot for Y-chromosome lineages with well-defined
common ancestors in the format of 6 slow markers (A=.00029 mutation/marker
/generation, R = .57). Points for documentary (empty squares) and traditional
lineages (half-filled squares) are shown for comparison.

The above items are illustrated in the RESULTS section above, although some of
which (such as composing and analyzing a haplotype tree, see Klyosov, 2009a,b)
are omitted in the Section above in the interests of brevity. A few, which demand
more detailed explanations, are described in this section.

Analysis of Mutations and Their Rates
Separate branches of haplotypes in a dataset under study should be identified by

composing a haplotype tree using software such as PHYLIP (see Klyosov,
2009a,b,c and references therein). Many variants of software for such purposes
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are available. When PHYLIP, the Phylogeny Inference Package program, is
employed, a “comb” around the wheel (a “trunk”), in haplotype trees identifies
“base” haplotypes, identical to each other and carrying no mutations compared
to their ancestral haplotypes. They typically are observed in 12- and 25 marker
haplotype trees, but not in 67 marker trees, unless for datasets with a very recent
common ancestor. The farther the haplotypes lay from the trunk (hub of the
wheel), the more mutations they carry compared to the base haplotype, hence,
the older the respective branch in terms of their time distance from the common
ancestor.

The “base” haplotypes are the ancestral haplotypes in an ideal case. However,
since those haplotypes often are deduced ones, it would be inaccurate to call
them “ancestral” when that might not necessarily be true. Hence, we call them
“base” haplotypes.

Timespans to the most recent common should be calculated, when possible,
using both “logarithmic” and “linear” approaches. The logarithmic method is
based on the assumption (which largely or practically always holds true) that a
transition of the base haplotypes into mutated ones is described by the first-order
kinetics:

N = Aekv
that is
In(N/A) =kt
where:

N = a total number of haplotypes in a set,

A = anumber of unchanged (identical, not mutated) base haplotypes in the set,
k=an average mutation rate,

t = a number of generations to a common ancestor.

One can see the logarithmic method does not consider a number of mutations in
haplotypes; only mutated and non-mutated (base) haplotypes are considered.

Mutation-counting methods are all based on accumulation of mutations in
haplotypes over time. They include the “linear”, “quadratic” (ASD) and
“permutation” methods (Klyosov, 2009a). In this paper the “linear” method is
largely employed, in which a total number of mutations in a set of haplotypes is
counted, an average number of mutations per marker is calculated, a correction
for back mutations is introduced (either numerically, or using a suitable table;
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see Klyosov, 2009a) and a time span to a common ancestor is calculated, either
using the table, or applying the respective mutation rates.

It is important that the TMRCA values obtained by using the linear method and
the logarithmic method should be equal to each other within a margin of error. It
means that the accumulation of mutations in the base (ancestral) haplotype in the
course of the TSCA has followed the first order kinetics. In practical terms it
means that the dataset indeed has a one common ancestor, and it represents a
lineage, not a mix of different lineages descending from various common
ancestors. If the apparent TMRCA obtained by the linear and the logarithmic
methods significantly differ from each other (beyond a margin of error), the
TMRCAs are “phantom” ones and are incorrect.

Average mutation rates which were obtained in this paper using Figures 1-8,
have been independently determined and published earlier in (Klyosov, 2009a,
2011a,b; Klyosov & Rozhanskii, 2010), and after the calibration described in this
paper their values (slightly adjusted for 12 marker haplotypes only) are as
follows:

12 marker haplotypes - 0.020 mutations per haplotype, 0.00167 mutations
per marker,

22 marker haplotypes - 0.006 mutations per haplotype, 0.000270
mutations per marker,

25 marker haplotypes - 0.046 mutations per haplotype, 0.00183 mutations
per marker,

37 marker haplotypes - 0.090 mutations per haplotype, 0.00243 mutations
per marker,

49 marker haplotypes - 0.080 mutations per haplotype, 0.00163 mutations
per marker,

67 marker haplotypes - 0.120 mutations per haplotype, 0.00179 mutations
per marker.

111 marker haplotypes - 0.198 mutations per haplotype, 0.00178
mutations per marker.

NOTE: The low mutation rate constant for the 49 marker haplotypes is the result
of removal of 18 markers sensitive to recLOH mutations, null mutations, and
other complications from the 67 marker panel (Klyosov, 2011c).

NOTE: The lowest mutation rate constant for the 22 marker haplotypes is the

result of choosing in this panel the “slowest” markers from the 67 marker panel
(Klyosov, 2011a,b).
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Margins of error for time spans to common ancestors are calculated as described
in (Klyosov, 2009a).

Null Mutations and recLOH Mutations

In case of null mutations they were counted as one mutation compared to the
respective base haplotype. However, null mutation haplotypes typically do form
their separate branches on the haplotype tree. In that case there is no need to
count null mutations, since all haplotypes in the branch and their base haplotype
all contain the reference null mutation.

In case of recLOH mutations they were counted as one mutation regardless how
large the gap between the base allele and a resulting recLOH allele. For example,
if the majority of haplotypes in a dataset having one common ancestor (that is
verified using the haplotype tree along with the logarithmic method compared
with the linear method, see above) have 19-21 in their YCAII loci, and some
haplotypes contain 19-19 or 21-21, it is counted each as one mutation, not two. If
the base DYS464 alleles are 15-15-17-17, then 15-17-17-17 or 15-15-18-18, is
counted as one mutation, not two. If the base DYS385 alleles are 11-14, then 11-11
is counted as one mutation, not three. The same goes for 14-14 in these loci. The
pair of 12-13 in these loci is counted as two mutations. In many cases recLOH or
no recLOH mutations give the same result, such as 9-9 or 10-10 in DYS459 with
its (typically) base 9-10 would be one mutation.

Correction for Back (Reverse) Mutations

Essentially, when a mutation happens, and they happen now and then, they
happen equally in the DNA of the descendant as "up" or "down", e.g. from the
ancestral 17 to either 18 or 16. If it mutates to, say, 18, the next move (which
happens on average after 550 generations for 25 marker haplotypes or 460
generations for 67 marker haplotypes) can be to 17 or 19, which are equally
probable.

If it mutates back to 17, to the ancestral allele, this would be the "back mutation",
and one cannot see it just looking at the resulting haplotype. It was 17 in the
ancestral haplotype, it went 17 = 18 - 17, that is became 17 again. How do we
know that ANY allele in a present day haplotype is not back mutated?

In fact, we do not know. However, we can calculate a probability for such an
event to happen in all the 67 alleles in a 67 marker haplotype, or in a haplotype
of any format, since all the mutations, back and forth, are random. Those back
mutations actually slow down the OBSERVED mutations. We observe, say, 125
mutations in a dataset, and we calculate that in fact there were 137 mutations, 12

2218



of them back mutations. This is a correction for back mutations. The whole
concept of randomness of the mutations is based on a simple fact (it was
confirmed by the mutation analysis, see the material above) that a mutation
“does not know” whether it occurs “forth” or “back”, “up” or “down”. That is
why the first order kinetics is applicable to analysis of mutations in the DNA.

There are two principal ways to introduce a correction for back mutation into the
calculations. One way is to use the following formula (Adamov & Klyosov, 2008;
Klyosov, 2009a)

A
A= %(1 + eXp(ﬂ’obs )) (2)
where:
A, = observed average number of mutations per marker in a dataset (or in a

branch, if the dataset contains several branches/lineages),
A = average (actual) number of mutations per marker corrected for back

mutations.

The above formula is applicable for a completely symmetrical pattern of
mutations, that is for an equal number of mutations “up” and “down” from the
base (ancestral) haplotype. For asymmetrical series of mutations in haplotypes, a
degree of asymmetry should be calculated and a slightly more complicated
formula (Klyosov, 2009a) should be used; however, this additional factor is, as a
rule, not very significant and typically fits into a margin of error of calculations.

Let us consider an example of a dataset of 100 of 25 marker haplotypes,
containing 400 mutations from the base haplotype. Then 400/100/25 = 0.160
mutations per marker. At the mutation rate of 0.002 it would give 0.160/0.002 =
80 generations, that is 80x25 = 2,000 years to a common ancestor. However, as it
was mentioned above, with 24 generations (and deeper in time) one should
introduce a correction for back mutations. At 80 generations it is almost two
centuries. Here is how it works:

A :@(Hexpm.mo»= @(HMM) = 0.174

0.174/0.002 = 87 generations, that is 87x25 = 2,175 years to a common ancestor.

Another way is to use the correction table (Klyosov, 2009a), which provides four
columns of data - (1) observed average number of mutations per marker, (2)
number of conditional generations, (3) number of generations,  corrected for
back mutations, (4) corrected number of years to a common ancestor of the
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haplotype dataset. The respective line in (Klyosov, 2009a, p. 212) looks as
follows:

0.160 80 87 2175

One can see that the corrected value of 87 generations in the table is exactly the
number calculated above using the mathematical formula.

As an example of the logarithmic method with a correction for back mutations,
let us consider a series of 750 of 19 marker Basque and Iberian R1b1 haplotypes
(Adams et al, 2009) containing 16 of identical haplotypes, that is the base
haplotypes in the series. It gives [In(750/16)]/0.0285 = 135 generations without a
correction for back mutations. The correction Table described above immediately
gives 135 > 156 generations (corrected), that is 156 x 25 = 3900 years to a
common ancestor of the Basque and Iberian haplotypes, predominantly subclade
R1b1b2-P312*. This is within the margin of error with the timespan to a common
ancestor of Basque and Iberian haplotypes calculated using the linear method
(Klyosov, 2009a).

Haplotype Datasets

All haplotypes for the described study were collected from the commercial
databases FTDNA and YSearch. Their assignment to certain Y-chromosome
lineages was based on their SNP classification, and in some instances it was
additionally supported by calculating their position of the phylogenic trees from
their respective STR data. The primary reference datasets were selected from
surname projects of FTDNA in such a way, as to assure that participants of the
projects (i) have a reliable paper tracking to their documentary confirmed
ancestors, (ii) their haplotypes bear similar patterns, with no apparent outliers,
and (iii) dates of life of the ancestors are confirmed by classical genealogy.
Relatively few lineages among thousands of surname projects satisfied these
strict requirements, with just eleven of them being finally selected (Table 1).
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Table 1. List of documentary genealogical

lineages used for calibration of

mutation rates. Links to corresponding FTDNA projects are given in Appendix.

. Haplogroup | Number of | Ancestor’s life .

Lineage & slt)lbc%;dep participants | dates Country of origin

I Q1bl 17 1720 - after 1775 Germany

II Rlalalg 7 ca. 1663 - 1713 Germany or
France

111 G2a3b2 20 immigrated 1661 Ireland

IV Rlalalh 22 1614 - 1652 England

\% J1 22 b. ca. 1605 England

VI Rlalal 32 b. ca. 1605 England

VII Ala 18 b. ca. 1565 England

VIII Nilcld 4 ca. 1275 - 1341 Lithuania

IX R1lbla2alb |11 ca. 1174 - 1214 Scotland or
Belgium

X Rlalal 33 d. 1205 Belgium or
England

XI Rlalalh 44 d. 1156 Scotland

The next step of the study references genealogical lineages that were selected by
their assignment to the certain branches of Y-chromosomal haplogroups, which
showed the uniform convergence to respective single ancestors (Rozhanskii,
2010). It is a key point because superimposed datasets descending from several
distinct ancestors are useless for calibration, as it was described above. Relevant
lineages are the following, in descending order of their “ages”:

E1blblc (105 haplotypes, in total),
J2a4b1 (58),

Elbla (115),

G2a3bl parent branch (64),

J2a4b (100),

G2a3a (30),

J2a4h2 (63),

Elblbla3 (46),

J2a4h (62),

J1 “Caucasian” branch (48),

J2b1 (12),

Elblblal (20),

Rlalal-Z93 (47),

R1al Baltic-Carpathian-1 branch (38),
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J1c branch with DYS426=10 (30),
Rlalal Western Eurasian branch (122),
G2a3bla3 (101),

R1bla2-L150 (30),

Rlal North-Western-1 branch (46),
J2b2 (62),

R1bla2alalb3c-L2 (176),

G2ala Parent branch (22),

Rlalal Old Scandinavian branch (87),
Ela (42),

G2a3b1l “European” branch (128),
R1bla2alalb2bl-SRY2627 (109),

12a2 “Slav” branch (95),

N1c1d-L550 (36),

I2* relic lineage (15),

Rlalalg2-1.260 (142),

E1b1b1b2 (50),

Rlalal-P278.2 (33),

Rlala Old European branch (13),
Rlalal Baltic-Carpathian-3 branch (50),
Rlalal Northern Eurasian branch (82),
Rlalal Northern Carpathian branch (33),
Q1a3-L213 “Scandinavian” branch (12),
R1bla2alalb4b-M222 (287),
Rlalal-L342.2 Ashkenazi branch (94),
J1c3 Ashkenazi branch (45).

In total, the reference datasets contained 3160 haplotypes, with 2489 of them
being listed in 67-marker format.

The calibration was carried out by the linear regression analysis of ancestors’ life
dates, expressed in conditional generations (of 25 years each) before present and
rounded to integers vs. average mutational distances from presumed ancestral
haplotypes in their descendants. The correction for back mutations was

introduced in Figs. 1-8 according to formula (2) above. The 4 value in Equation

(2) has the same meaning as the variance in the average square distance (ASD)
method (Goldstein et al, 1995a,b). Both the ASD and the “linear” (as in of
Equation 1) methods are equivalent with respect to their mathematical
background with the ASD being rather sensitive to multi-step mutations and the
presence of small fractions of irrelevant haplotypes in the dataset. In practice it
leads, in some cases, to deviations from actual variance values and to the
broadening of margins of errors. In this study we preferred to deal with a more
stable and reproducible “linear” approach.
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Throughout this work, average distances were calculated for entire haplotypes,
rather than for individual markers. Although any arbitrarily chosen set of
markers can be calibrated by this way, the present study is focused on the
standard ones which are the most represented in commercial databases and
academic publications. These are the FTDNA “standard panels”, consisting of 12,
25, 37 and 67 markers, along with 17-marker Y Filer set, which is a default
standard in YHRD database and increasingly popular in academic studies. In
fact, the latter one is studied in this work in its shortened 16-marker version
because DYS635 marker is absent in standard FTDNA panels, and there are not
enough data for the respective alleles of DYS635 in reference datasets. In
addition, calibration was made for the set of 22 markers with intrinsically slow
mutation rates, which appeared to be a valuable tool for deep ancestry
reconstructions (Klyosov, 2011a). These slow 22 markers are listed below in the
FTDNA conventional order:

DYS426, DYS388, DYS392, DYS455, DYS454, DYS438, DYS531, DYS578,
DYS39551a, DYS39551b, DYS590, DYS641, DYS472, DYS425, DYS594, DYS436,
DYS490, DYS450, DYS617, DYS568, DYS640, DYS492.

Since the great majority of these markers belongs to the so-called 4" FTDNA
panel, which is not used in many short haplotypes that is typical for “academic
studies”, the 6 marker subset was also examined. It consists of 6 underlined
markers in the list above.

Prior to the linear regression analysis, self-consistency of mutational distances for
different sets of markers has been evaluated from correlation coefficients and
calculated for pairs of A values in 60 lineages (Table 2). Calculated correlation
coefficients were as high as .95-.98 for standard panels showing some increase for
pairs with higher number of markers. Correlation coefficients for sets of slow
markers typically are within the range of .70 - .85, which is consistent with
higher scattering of experimental points in “slow” marker haplotypes.
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Table 2. Correlation coefficients between average mutational distances,
calculated for different standards. The first column shows a number of markers
in the haplotype

# 12 |16 |25 |37 |67 |6 22
12 1

16 980 | 1

25 961 | .969 | 1

37 942 | 965 | 978 | 1

67 949 | 962 | 961 | 983 | 1

6 (slow) |.723 |.743|.710 | .698 | .695 | 1

22 (slow) | .794 | .818 | .792 | .807 | .850 | .752 | 1
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APPENDIX

The following DNA projects have been selected as primary sources for
calibration:

http:/ /www familytreedna.com/public/shockey-schacke/default.aspx
http:/ /www .familytreedna.com/public/venter/default.aspx

http:/ /www .familytreedna.com/ group-join.aspx?Group=Athey

http:/ /www.familytreedna.com/public/tucker/default.aspx

http:/ /www.familytreedna.com/ group-join.aspx?Group=Davenport

http:/ /www.familytreedna.com/ group-join.aspx?Group=Carpenter

http:/ /www .familytreedna.com/ group-join.aspx?Group=Bass

http:/ /www.familytreedna.com/ group-join.aspx?Group=Russian_Nobility
http:/ /www .familytreedna.com/ group-join.aspx?Group=Dugliss

http:/ /www .familytreedna.com/ group-join.aspx?Group=Pendergraft

http:/ /www .familytreedna.com/ group-join.aspx?Group=MacDonald

http:/ /www .familytreedna.com/public/sharifs/default.aspx?section=results
http:/ /www.familytreedna.com/ group-join.aspx?Group=Arab_Tribes

Reference data for the second step have been selected according to SNP
assignment from YSearch database

(http:/ /www.ysearch.org)

and public projects of FTDNA

(http:/ /www.familytreedna.com)
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ITponcxoxxgeHne gpeBHMX CyOK/IamoB
raruiorpynnsl R1b - repputopumn u BpemeHa

A.A. Kiécos
http://aklyosov.home.comcast.net

Pesmome

ITokaszaro, 4To AepeBo rarioTumos ramrorpymnmnsl R1b1-L.278/M415 pacxogures
Ha psp BeTBelt cyoxiIamos R1b1* m R1blc-V88, kakmas BeTBb cO cBOMM 0a30BBIM
rarurorTurioM. COBOKYITHOCTb «BO3pacTa» BeTBell M MyTallMOHHOW (BpeMeHHOT)
AVICTAaHIIMM MeXAy HMMM IIO3BOJISIeT paccuMTaTb BpeMsi oOpa3oBaHMS BCex
cyOxi1azioB, Kak m poaurenbckon ramwiorpynmsl R1bl. Cyoxitan R1b1* (BepxHsis
IpaBasi 4acTb Ha JlepeBe TraIUIOTUIIOB, IIPUBEIeHHOM HVDKe) COCTOUT W3 IBYX
OCHOBHBIX BeTBeVl, B IIePBYIO0 BXOAUT OTHOCUTEILHO HeIaBHss (KOHeIl IIPOILION
5pBI) IIOOBETBb TAIUIOTUIIOB Y30ekucraHa, baxpeiiHa, Vpaka m ApmeHnus;
HeMelKUWM TaIUIOTUII, TATOTEIOINM K y36e1<c1<01v1y " VIMEIOIIVV YCIIOBHOI'O
obmrero mpenka c nociemHuM nprMepHo 4900 jteT Haszad, TO eCcTh BO BpeMeHa
NpuOBITHA HOCUTeslen ramiorpynmnsl R1b B EBpormy, u nmajieko oTcTodmimi ot
BCeX VHOVUVICKWUI TaIUIOTHUII, C MyTalVsAMM, XapaKTepHBIMMI I PsAla BOCTOYHBIX
(B TOM umCIIe IIeHTPaJIbHOA3MATCKIX) ralUIOTUIIOB (C HOHVDKeHHBIMY 3HaueHMs-
My DYS390). Bropas BetBp R1b1* BK/IIOUaeT coBceM HeTaBHIOIO ITO/IBETBb €BpeeB
Benrpum, Poccum n Bermapycn (¢ obmmm mpenkom B cepenmie 18-ro Beka), a
TaKkke B OCHOBHOM eBpoIeVickue (WIM IIpOM3BOAHBIE OT HMX) TaIUIOTWIIBI
Wramvn, Ilyspro-Puxo, I'epmannn, Apmenvi n Typrym. Bospact manHOV BeTBu
- 5,800 szet. DTO - BpeMeHa cyOkiiaga L23 Ha KaBkase u B AnaTonuu, BpeMeHa
rarvtorpymnmnsl R1b va brivoxaem Boctoke (Kitécos, 2010a), 1, cooTBeTCTBEHHO,
npubbITHe HocuTeslen cyOxtaga R1b1* Bmecte ¢ HuMm. Huxakon «mmpapofyHbl»
rarvrorpymsl R1b1* Ha bivoxaeM Boctoke He mpocmaTpmBaeTcst. B To ke Bpems
oOmmm mpernok oOemx BerTBem rarwrorpymmbsl R1b1* xmn 16,600 ser Hasam,
npuyeM 0e3 MHAMVICKOTO TaIuIoTHUIIA (C «BOCTOYHOW ITOAIIVICHIO» TaIUIOTVIIOB)
5TO Bpemsa cocrasiser 8,420 yier Haszan,. VIHaue rosops, BO3pacT rarulOrpymiibl
R1b1* Ha monxope x EBporre, Ha KaBkase, Ha bimxkHem Boctoke (v Ha mmomxoze
K HmuM) cocrasiger npumepHo 8,400 - 5800 ser, HO mpm 1oOaBIeHUN
(cpenHe)asMaTcKMX TalUIOTUIIOB BpeMsi OOIero IIpelka pe3Ko Bo3pacTaeT 0
npumepHo 16 Teicad Jier Haszan. OOmMI MpemoK cpefgHeasVaTCKMX Cepuit
raruIOTUIIOB (Ka3axCKMX, Y30eKCKMX, TaI)KMKCKIX, TYBUHCKMX, YUATYPCKMX) KT
10-12 TbIcAY JsleT Ha3al, M OATMPOBKa I1afaeT 10 8-6 ThICAY JleT Hasal MIpu
repexozie rarrotunos R1b wa Kaskas, B Aratommio n Ha brvokamm Boctok.
OO6mme mpeaKy cpegHeasaTCKIX Cepuil ralyloTHIoB ¢ eBponerickumu (R1bla2)
Xwmmt npuMepHo 10 Teicsad jieT Hasaz, BUAMMO, Ha MUIPAVIOHHOM IIyTW OT
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HenTpamsnon Asmu kK Kaskasy m bimwoxaemy Bocroky. IlokasaHo, 4ToO BeTBU
cybximaga V88 4BIIAIOTCS OTHOCKUTEIILHO MOJIOIBIMM, a caM CyOKiIaj mMeeT
BO3pacT IIpuMepHO 6575 j1etT. VI3 coBceM HejaBHMX BeTBelt V88 MOXXHO OTMETUTh
eBpeep-amikeHasu (350+120 srer go obmero Ipeaka) M OpUTaHCKYIO BeTBb
(650230 szer mo oOmero mpemka), OOIIMI IIPeIOK KOTOPBIX XWI Y CaMOTO
BpeMeHHOro «IHa» cybxiama V88, okomo 6875 ser Haszam. Emre omgHa BeTBb
eBpeeB-alkeHasn V88 mmeer oOmiero mpenka 15251250 et Hasam, npudeM
KopHu 3Tont BeTBM MayT n3 Cynana n Caymosckom Apasum (4540 n 3875 et
Hasa/l, COOTBETCTBEHHO, Korfa rariorpymma V88 xorga cyokitan V88 yxke ObUI B
Adpuxke [Kiécos, 2010b] 1 Ha Bivoxaem Bocroke). BospacT ocHoBaHMsA cyOKiTama
V88 mpesbliiiaeT BO3pacT OJIVDKHEBOCTOUHBIX OOIIMX IPeKoB raruiorpymmst R1b,
U cKOpee TomnagaeT TeppurtopuanbHo B Vpan, Cpenmnroro Asuio, Ha Kaskas.
Houeprauit cybxian rpymmsr V88, R1blc4-V69 (mpumMepbl permoHOB COBpeMeH-
HbIx HocuTenten - KamepyH, Caynosckast Apasusi, Vlopaanus, Iloneina), mMeer
Bospact 4300600 srer.

BBenenne

BosBparienne x Teme mpowmcxoxpaeHus ramtorpynmobel Rlb m ee cyOxitamos
BBI3BAHO  IIPOMAOJDKAMOIIMMMCS M COBepIIeHHO  0e30CHOBaTeIbHBIMU
CIIeKYJISALMAMM BOKPYT 3TOro Bompoca. Tak, msentapckas komnanms iGENEA
oOpsiBWIa, 4Tto ramwiorpynmna Rlbla2 mosswiace 9500 jier Haszagm B parioHe
YeprHoro Mopsi, 11 BMecTe C IIpOABVDKEHVEM CeJIbCKOro xo3samcTBa HaumHasi ¢ 7000
JIeT Hasaj, HOCUTEIV 3TOV TalUIorpyHmbl OBMHY/MCH B Epory. Onu Opuin
SIKOOBI MHIOEBPONIeNIIaMyI, KOTOPble pacIpOoCTpaHWINCh 10 EBporte HeCKOIbKM-
Mm BojIHaMM Bckope nocste 7000 stet Haszaz

(http:/ /www.igenea.com/en/index.php?c=62). Hwuxaxoro oOocHoBaHMS HU
BpeMeH!, HU MeCTa, eCTeCTBeHHO, He [1aeTcs, IIOTOMY YTO 3TOro oOOCHOBaHMS
IIPOCTO HeT B Ipupoze. PaBHO Kak He ITOSICHEHO, OTKYJla 3TV IIpe/iCTaBJIeHs O
«VHI0eBpoIIeniiax», HocuTessax ramiorpynisl R1b, 7000 stet Haszazm mim «I1ocsie»,
L 9TO TaKOe «I10CjIe» 5ojiee KOHKPETHO.

Ha canmre Eynemma (http://www.eupedia.com/europe/Haplogroup_R1b_Y-
DNA.shtml) mox 3arosoBKoM «AHATOJIMUVICKOe IV KaBKa3CKoe IIPOVCXOXKie-
HMe?» coobIaeTcs, uTo Hanboslee peBHMe «popMbl» rartorpymnmsl R1b Hane-
Hel Ha brivokaeM Bocroke 1 B panona Kaskasa. Urto 3a «gpesHMe pOpMBI» - He
coo0111aeTcsi, KaK ¥ TO, YTO O3HAUAET «IpeBHIe», IIOCKOJIbKY BO3pacT «dpopm» He
npusoautcs. Ho BbickasbiBaeTcsl IIpeIiosioKeHle, OCHOBaHUM K KOTOPOMY He
pgaHo, uto rarwtorpynmna R1b* u 3atem R1b1* morim obpaszoBaTbesi «B ceBepHOM
vact bmokHero Bocroka BO BpeMmeHa HOcCIeqHero JIEAHMKOBOIO Ilepuona
npuMepHo 20 THICSY JIeT Has3ad». DTO BOOOIIle JIIO0MMOe 3aHSATIe OMYJISAIVOH-
HBIX T€HETMKOB - COUMHATH OacHM, He IOAKpeIUIssd MX aOCOIIOTHO HUYEM.
ITouemy mmenHo brvoxaui BocTok, ma eme ero cepepHast dacTb, Aa eme 20
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TBICSY JIET Ha3aJl - He yKas3aHo. Bumimo, motomy uto CEVMTYAC Tam (Harpumep,
B Typumn) mmeetcss nososibHO MHoOro Rlb, kak m B ApmeHun, HO 3TO cemvac.
Buayimo, micxonsd w3 Mmiiovt ceppily HONTeHeTVKa KOHLIeMNNM «IlajIeosINTIde-
CKOVI HeIIpepBIBHOCTV» C HeM30e)XHOCTBIO ITOJIydaeTcsi, uTo pa3 Tam Rlb ects
cemtyac, To Obumt m 20 ThICAY JleT Hasana. HempepbIBHOCTE Xe, IPUTOM
najeomMTdeckas. [lasbpile, KOHeYHO, (PUHMKUNIB  pacIpOCTpaHMIIN
rarrorpynny R1bl*, a Taxke oOpasosasmmecsi R1b1b-M335 n Rlbla-M18 no
cBOMM KOyIoHMSAM, B 4actHocTy, B Capnmamm m B Marpube. EcrecTBeHHO,
rarvrorpymnna Rlb u ee cyOxitanbl ObuIn «MHAOEBpOLIeNIIaMit», ITIOCKOJIBKY, IO
IIpeJicTaBIeHNsIM aBTOPOB, VMMEHHO Ha TeppuTopusx pacrapocTpaHeHms Rlb
OpUTM pacrpocTpaHeHsl VIE s3bIk1 «B IpeBHMe BpeMeHa» (Kakye, IIOHSTHO, He
yKasblBaeTcs), «0T ATIaHTU4YecKoro Iobepexbsi B Eppome mo Mupum», He
3ayMBbIBasCh O TOM, uTO B VIHaum ramtorpymnmsl R1b kak He ObUIO, Tak m1 cerrgac
IIOYTH HeT, 3a MCK/IIOYeHVeM eIVHUYHBIX CJIydaeB. B KauecTBe 3TVX TeppuUTOpUit
npuBoguTcs oyt Bca EBporra, a taxke AHartomms, ApMmeHns, Esporerickas
vacte Poccum, 1oxwuas Cubups, Cunipgs, Typxkmenms, Tamxuxucras,
Adranmvictan, Vipan, ITakncran, Vingyia n Hemasn, HuMaio He cMyInasich, 4To Bee
3TN TeppuTOpUM OBUIM TakXe (a B psfe cjlydaeB M B OCHOBHOM) pervoHaMm
pacrpocTpaHeHus rariorpymisl Rla.

He otcraer m Wikipedia, coriacHo kotopout ramwiorpymma Rlb mpomsonuia
«HamboJslee BepOsITHO B 3aragHovt Asun» (ccbUIKa Ha craTbio Myres et al, 2010),
npudeMm co cceuikom Ha T. Kapader ykaseBaercsi, uro ramorpymma Rl,
ponuresbcKkasi o orHoureHMo K R1b, oOpasosastack 18,500 ster Haszan. 3aHATHO,
yTO B caMoml cTrarbe Myres et al mpemioxeHue o «3amagHO-a3aTCKOM»
npoucxoxaeHun rariorpymmnsl R1b permaercss Ha ocHoBaHMM (PWIOTeHUM, IPU
TOM, YTO, KaK aBTOPbl CaMy IMIIYyT, OHM BOOOIIle He paccMaTPUBAIN
Lenrparmeayto Asmio. Wikipedia coobmiaer m o Teopmsx O. Semino, 1o
KOTOpbIM rarviorpymnna R1b mpomsonnia 8 EBpone no nociieHero jieHMKOBOIO
Iepuroya, M CKpbIBajIach OT JIEAHMKOB B HEKOeM “MOepurickoM yOexuiie»,
OTKyJla M PpacrpocTpaHwiack. Ha kakom ocHoBaHMM ObUI clejlaH TakKom
dpanTasMHBIN BRIBOA, - HU Bukwumenys, Hu cama CeMMHO B CBOMX TpyHdax He
coobmaer. ITpo 3amamHoasnaTcKoe IpoucxoxiieHve micaan, Kpome Myres et al,
eme Balaresque et al. (2010) B craThe ¢ XapakTepHBIM HasBaHMeM "A
Predominantly Neolithic Origin for European Paternal Lineages", a imenno mpo
HeOoJINTUYecKoe IIpovcxoxaeHue rarviorpymnmsl R1b 8 EBpone, rmpudem B craTbe
cunTtaim «110 JKMBOTOBCKOMY», TO ecTb yapeBHsis «HeoymT» Ha 250-300%, a
takke Cruciani (2010), Toxe cumras «mo JKMBOTOBCKOMYy» U He 3aTparvbasi
LlenTpanpHyto Asuro.

OueByaHBII  BOIPOC: IIOYEMy, Ha KaKOM OCHOBaHWMM IIPOVICXOXKIICHVIe

rartorpyrnel R1b momemaror Ha Bmvoxaym Boctok v Ha Kaskas? Otser
IIPOCT - IIOTOMY 4UTO HOcuTesten rartorpymsl R1b tam muHOoro CEMYAC. I'lo Toi
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JKe JIOTMKe CTpaHHO, 4To mpoucxoxaeHne R1b uwe momectmim B CILIA - mHOrO
ceryac TaM 3TOV TaIulorpymnmel. HUKTO 13 CTOPOHHMKOB 3TOV TMIIOTe3bl He
paccMaTpuBall CTPYKTYpPY TaIUIOTUIIOB, He CUMTal BpeMeHa 10 OOIIMX IIPegKoB
CcyOKJIafioB, He paccMaTpVBaJl M He CpaBHMBaJI raivioTumbl rpymmsl R1b B
LenrpansHon Asun. IlopasuTesieH OCHOBHOVWI apryMeHT aJAMMHMCTpaTopa
ITpoekra R1b1(xP297) FTDNA Vizachero - 11eHTpasibHO-a3MaTCKe TaluIOTUIIBL 1
VIX TalyIOrpyHIlbl He HMOAXOAAT Ha POJlb JIPeBHMX, IOTOMY UTO OHM «MOJIOAbIe».
[levicTBUTENIbHO, BpeMeHa [0 OOIINMX IIPEeIKOB IIeHTPaIbHO-a3MaTCKUX BeTBen
HeOoJIbIIINe, TIOPOVI COTHM JIET, IIOPOV IIOJIITOPBI-[IBe Thicaum JieT. Ho moxoxe,
uro aamuHuUcTparop IlpoekTta He IBIIAJI PO MOHATHE «OYTBUIOUHOTO
TOpJIBIIIIKA MOMYJIAMW», TPV KOTOPOM HOMYJISALMSA BbDKMBaeT TOJIBKO 3a CYeT
OrpaHNYEeHHOI0 KOJIYecTBa JIoflel, IIOPOV OT OYeHb APeBHYUX MOMYJIALNM, U B
uTore «oOHYJIMBaeTcs», HaumHas JIHK-reneasiormueckyro JIMHWMIO C HOBOTO
«obrero npenka». Ho ramrornm Takoro obmiero mpeaka, Kak IIPaBwwIo, YXOOUT
JajIeKo MO ajUlesIssM OT APYIMX BBDKMBIIVIX BeTBeVl, 11 3TO PacCTOsSHIe I03BOJIeT
PEeKOHCTPYMpPOBaTh UCTOPUIO CyOKIIaoB M ralulorpymiel B mHejioM. Ho 3To yxe
HHK-reneasiorns, He moNyJIAIMOHHAs TeHeTMKa, II03TOMY HEOCBeOMJIEHHOCTh
agmuHMcTparopa I[Ipoekra 3meck oObscHmMa. Hacrosimmas crarbst npusBaHa
OTYACTM 3aIlOJIHUTBH 3TOT Ipobesl. B kauectBe 0asbl JaHHBIX 71 HACTOSIIErO
VICCIIe[IOBaHVIA VICIIOJIb30BaHa CileyoIas:

http:/ /www.familytreedna.com/public/R1b1Asterisk/default.aspx?section=yre
sults

OT1o u ecth [TpoexT R1b1(xP297) FIDNA, anmunaucrparopsl V. Vizachero, S.
Vaas n P. Hrechdakian. B 0ase mannpix Ilpoekta - 68 67-MapKepHBIX
ramioTuoB (M3 KoTopbix 21 ramrorun cybxiamos Rlbla2, He wmmerommx
OTHOIIIeHMsSI K Ha3BaHMIO IIpoekTa), KOTOpble pacHpenessioTcs 0 CyOKIamam
CJIelyIOLIVIM 0Opa3soM:

R1b1*-L389+ 17 rariorunios (HoMepa 1-17 Ha fepese
rarvioTUIIoB Hpke; 13 HX Ne 12-16 mMerot
M335-, 1 Ne 17 imeer M335+),
rofipasziesieHHble B [IpoekTe Ha KilacTepsl
A1-A4, B1, B2a n B2b.

V88 24 rarvtotumna (k1acrepst A, B1, B2, C1, C2, C3
¥ He «KJIacTepu3oBaHHbIe», Ne 18-41)

V88-V69+ 6 rarwtoTuIos (Ne 42-47)

R1bla2-L21/P312 21 rarwtorun (Ne48-68)
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CootBeTcTBYyIOIIMe CyOKIapl ITIOKa3aHbl HYDKe Ha Anarpamme ISOGG-2011.
Cy06x1azipl, yIloMMHaeMble B CIIVICKe BbIIIIe, BbIIeJIeHBL.

R1b M343

R1b* -

R1b1 1278, M415, P25 1, P25 2, P25 3
R1b1% - 1389 (?)

Rlbla P297,1320

Rlbla* -

Rlblal M73, M478

R1bla2 1265, M269, M520, S3, S10, S13, S17
R1b1lb M335

R1blc V88

Rlblc* -

Rlblcl MI8

........

R1blc2 V8
R1b1c3| V35
R1b1e3* -
R1blc3a

Rlblcd V69

HepeBo Bcex 68 raluIoTUIIOB IIpUBeIeHo HiKe (puc. 1).

I'artoTunel cyoksiaga R1b1-L278 u ero maparpynnsr R1b1*-L389

PaCCMOTpVIM HEePeEBO I10 BETBAM. MHTepeCHO , 4TO 3HA4YUTEJIbHYIO YaCTb JPEeBHIX
(HO CYTT/I) BeTBEW COCTABJILIOT raluIOTUIIBI eBpeeB-allikeHa3! ¢ HeTaBHVIMN
O6HH/IMT/I IIrpengxKaMIi. HaHpMMep, BETBb raruIoTUIIoB 1-3 IIpenocrabBj/IeHa €BpesaMm
"3 BeHFpT/IT/I, Poccum n Benapycm, ¢ 0a30BBIM TraIUIOTUIIOM

132314111213121312131329-159911112515182813141416-111118
231517201536401411-118151681010810101219211610121212 811 27
211411111313111211

Bo Bcex Tpex rarutoruriax, To ects B 201 Mapkepax - Bcero 4 MmyTanyu. OTO J1aeT
4/3/0.12 = 11 moxosieHn, TO ecThb 275 jieT 70 0OIIIero mpeaKa 3TX TPeX eBpeeB
n3 Bocrounon u LlenrpansHon EBporsl. D10 11okosieHne npumepHo 1736 roaa.
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Puc. 1. [JepeBo 13 68 67-MapKepHBIX IaryIoTUIIOB cyOKIamos R1b1* (1-17),
R1b1c-V88 (18-41), R1b1c4-V88-V69 (42-47), R1bla2 (48-68)

larutoTmrms! 4 (1IpomcxoxaeHre HensBecTHO) 1 6 (VTasis), XOTh ¥ HaXOAATCs
BOJIM3M APYT Apyra, HO MexXay HuMM 29 myTarini, uto cocrasiseT 8,000 jiet
MYTAIIMOHHOV Pa3HUIIBL, C YCIIOBHBIM OOIIVIM IIpeIKOM 4 TBICSUN JIeT Ha3all.

112415111314121312131330-149911112615183014 141416 - 1011 18
231416191634341511-118151681010811912192117101212138 1225
211311111312111212
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132416111214121312131329-149911112515182814141414-111118
22151617163636148-1181516810108111012192115101212148 1224
211411111312111213

l'arutotun 5 (ITyspro-Puxo)

132316111214121411141330-149911112615182713 141416 -11 1118
231517181635351211-11815168101081110121921161013 1215812 24
201411111312111212

pasimyaeTcs ¢ IIpeAblnyyMy AsyMs Ha 30 v 23 MyTarum, To ecTb Ha 8275 n
5950 s1eT, cooTBeTcTBeHHO. Kak BMIHO, 3TO pakTmUecKy OAMHOYHBIE TaIUIOTHUIIb,
He cOOpaHHBIE B BETBL

[Ba HeMerkux rarwioTuna (7 v 8) OJM3KM IPYT K OPYTY, MMesl YCIIOBHBIN
6a30BBIVI raruIOTUII

132415101213121312141230-1499101125/2614182914151517-1011
2223161718/1916/1737/38381311-1181516810108 1110121921 16 10
121215813222013/14111113121114 12

Mexny sTviMu AByMs raruioTuriamu 9 myrarum, uro gaet 9/0.12 =75 - 81
IIOKOJIeHVe, TO ecTb IpuMepHOo 2025 j1eT MeX[y HVMM, C YCJIOBHBIM OOIIVIM
npenxoM, XusIIvM npumepHo 1013 et Hasan,

lartorumst 9, 10, 11 (Apmenns u Typiiust) MMeIOT ciieyommy 6a3oBbIi
raruIOTWII

132315101313111311131329-149911112514182914141618 -1111 23
231416181634351211-118151681010812111219211510121214814 21
211511111312111212

¢ 25 MmyTanysAMu Ha Tpu rarviorutia, uro gaet 25/3/0.12 = 69 - 74 noxosieHmus,
TO ecTh IpmMepHO 1850 s1eT 70 ob1Iero mpenka.

Ecrm comoctaBuTh MOJIy4YeHHBIE MIECTh TAIUIOTMIIOB, TPU M3 KOTOPBIX Oa3oBbIE
IofIBeTBeN M TPYU OOVMHOYHBIEe (TeM caMbIM Mbl ypaBHMBaeM «Beca» BCeX IIeCTH
raIluIOTUIIOB), M CPeOHUI BO3pacT KOTOPBIX cocTasiisieT 520 jieT, TO IojIy4daeM
Oa30BbIN rar1oTuIl Bcent BeTsu 13 11 rarwtorurios R1b1*:
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132415111213/14121312131329-1499111125151828/2914 141416 - 11
1118231516/17181635/3635/3613/1411-118151681010811101219 21
161012121481224211411111312111212

OT KOTOPOTO 4MCJIO MyTallVi BO BCEVI CBOHOVI BeTBU cOCTaBJIszeT 45.5 B IepBbIX
25 mapkepax, 95 B niepBrIx 37 Mapkepax, 1 125.5 Bo Bcex 67 mapkepax. DTO JaeT
cooTBeTcTBeHHO 165, 176 u 174 mokosneHws: (0e3 mompaBKM Ha BO3BpaTHbIe
MyTauumu) 1o oOmiero mnpenka. OOpallaer Ha cebsi BHMMaHMe XOpoIlas
CXOOVIMOCTb IIOJTyYeHHBIX [IaHHBIX, UTO IIOKa3blBaeT OOIIyIO IIpreMIeMOCTb
MeTOA0JIOTMM pacdeToB. 174 mokosieHus ¢ nompasKoi maroT 211 nokoseHwmi, To
ectb 5275 seT 5o oOrero mpemka Bcet BeTBYM, Iwioc 520 jieT (cM. Bblle),
cymmMmapHo (okpyrieHHo) 5800 ster mo obimero mpenka. HamomuamM, uro aTo B
OCHOBHOM eBpeu-aiikeHasy, Vramms, Ilyspro-Puko, 'epmanus, Apmenus m
Typuusg, To ectb B ocHoBHOM Eppomna (B Ilyspro-Puko, KoHeuHO, eBponenicKuii
ucrounuk R1bl). Dto - BpemeHna cyOwiama L23 na Kaskase u B AHartonum,
BpeMeHa ramwilorpynmnsl Rlb na bBmoxuaem Bocroke (Kiécos, 2010a), wu,
COOTBETCTBEHHO, IpUOBbITMEe HocuTeslenn cyOkitama Rlbl* Bmecre ¢ HuMM.
Hukakom «IIpapoauHbl» poOAuTeIbcKOV ramiorpymmbsl  R1bl*  3mece He
IIpOCMaTpPVBaEeTCSL.

Cocennsis BeTBb M3 ImtecTnt rarwiotmmioB R1bl* Bximrouaer 4YeTwIpe JOBOJIBHO
Ormskmx ramioruma n3 ApMmenny, Ys0ekrnicrana, Vpaka n baxperaa (13, 14, 15,
16), n vmeeT ciremytomyit 0a30BbIV TAaIUIOTUII (OTMeUYeHBl IIPOTOHBL ajulesieVl, B
KOTOPBIX B JAaHHOV cepuM HeT MyTalliil, 4YTO IIOKa3blBaeT OJIM30CTh 3TUX
raIuIOTUIIOB U, CKOpee Bcero, nx poacTseHHyo [JJHK-reHeastormaeckyo JIMHMIO):

1324/2516101113121211131329-1599/1011112614193312141516 -
101121231516171834/35361311-11815168101081011 122222151012
121581224201212111311111112/13

Mexny HymMu - 40 MyTamu ot 0a3oBoro rarvioruna. 2to gaer 40/4/0.12 = 83 -
91 nokoJsieHMe, TO eCTh IpUMepHO 2275 jleT A0 OOIIero IpekKa, IIOYT KakK U B
HIpebIyIer cepun apMSIHCKIUX M Typelkux ramwioturos (1850 s1er), HO Mexmy
vx OazoBeIMM rarutoTuniaMu 48 myTanun (!). DTo pa3sBoOUT 3T [Be CepuM TaryIo-
Tuos cyoxrtaga R1b1* Ha 48/0.12 = 400 - 646 moxosenum, mwim 16150 set, ¢
yCIoBHBIM 00mmM 1ipenkom mpmmMepro 10,100 seT Hasag (¢ yueToM Bo3pacTta
caMmx cepui rar1otuiioB). [TocienHss BermumHa OTKOPPeKTpOBaHa HYDKe IIpU
paccMOTpeHMM BCeX TaluloTUIIOB BeTBM. Kak MBI BUIVM, B COCTaB 3TOV Cepum
BXOAAT coBpeMeHHble xurteim LlenTpabHon Asuum (Y30ekncran), ApmeHUN u
bmoxaero Boctoxka.

Haxkonern, rarutorunsl 12 n 17 (VIuans m 'epmaHus, COOTBETCTBEHHO) SIBJISIOTCS
OIVHOYHBIMM, VI ObUIO OBI OIIMOKOV aHAJIM3MPOBATh VX COBMECTHO C UeTBIPbMS
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OyIM3KMMM TaIUIOTMIIAMM W3 TOW >Ke OOImer BeTBW, IIOTOMY YTO IIOC/IeIHVIE
Urpa Obl POJIb «IIPEIKOBBIX» 3a c4eT OOJIBIero «Beca» IO KOJIMYECTBY. DTU
rarvroTuIsl (12 1 17) uMeroT cey oI BIz;

131814101112121213131328-159101111251520291214 1515 -1010 20
241415181930351212-11815168101181011122224 1510121215811 22
20151211131011 1112

132416101314121211141331-1591012112614203412151515-111018
231415172036371211-1181516810108101112212216101212198 13 22
201112111311121112

Mexny HvMm - 57 myTartum (!), aro gaet 57/0.12 = 475 > 850 nokosenm, vwin
21,250 net Mexmy nx obmymm mpenkamy, v nprMepHo 10,600 o X oOrrero
Ipeka, KaK M B CJIydae yCJIOBHOTO OOIIero Ipeznka raroTuiios LlenTpanpHon
Asvn (Y3bekncran), Apmenum u bimoxaero Bocroka. Mexny vHOMICKMM U
y30eKCKIMM rarioTuriaMm — 48 MyTariui, 4To COOTBETCTBYeT pacxoxaeHuto B 400
—> 646 nokosteHut, ot B 16,150 j1eT, TIpuBOIS K YCIOBHOMY OOIleMy IIPeNKy
8,075 et Ha3az, Kak 1 B OJIVDKHEBOCTOYHO-KaBKa3ckom cepumt. Ho 3mecw - VHnms
1 Y30eKkncTaH, ¢ XapaKTepHO IS IIeHTPaJIbHO-a3MaTCKX TalUIOTUIIOB HU3KMM
sHaueHneM DYS390, B nanHOM ciydae 18 (y MHAMIICKOTO rarwloTuIIa).

BunHo, uTo HemMelIKIMV ralyIoTUII TATOTET K Y30eKCKOMY, MeXIy HUMM «Bcero» 34
MyTalM, YTO IIOMellaeT ux obiero mpenka Ha 4,900 jieT Hasajd. DTo - BpeMms
nepexosia Hocureslen ramiorpynmnsl R1b B EBpomy, oTkyma, Buammo, M ObUI
yHacjleoBaH OyayiimMm HeMileM rarwiorpymnmsl R1bl*. Tam yxe HopmasibHas
sBeyrmuriHa DYS390 = 24, koropasi 1 yHacieioBaHa cyoxiIagoM M269, Kak BUIHO
U3 IyarpaMMBbl Bellle. Tak 4To MHOMVICKMV TalUIOTUII IIPVHAIJIeXUT K APYyrov,
BUIVIMO, apXan9IHOV CepUNL.

WTak, MBI IIOKa BUAMM JIPeBHUM MHOMCKMUI TarvioTun R1b1* ¢ xapakTepHBIM
JUIS 4YacTy CpeHea3MaTCKMX TalUIOTUIIOB HM3KMM 3HauveHueM DYS390 (=18),
Ooslee Omm3kmii K coBpeMeHHOCTM y30ekckmm ramwtotun (DYS390=24),
IIPETIONIOKUTEIFHO €r0 IIOTOMOK — HEMEIIKMI TaIUIOTUII (C VX OOIIMM IIpeaKoM
4,900 ner Haszam), M OpeBHME TAaIUIOTUIIBI C IIOTOMKaMM B COBPEMEHHHOM
Apmennm, Ha brivoxaem Boctoke, B Y30ekncrane. Ilpu monmapHOM my1m TpoTHOM
cpaBHeHUM rarwtoturioB R1bl* HuKakoy 0coOoVt OpeBHOCTV, COIOCTABMIMOW C
BO3pacToM caMmoi ramtorpynmsl R1b (mopsigka 16 Teicsu j1eT) He HaOromaeTcs,
XOTSI IIPOSBIISIOTCS BITOJIHE 3aciTyKeHHble 8-10 ThIcsd jIeT 70 00X IPeIKOoB.

1 GoJlee KOppeKTHOrO oIperesieHs Bo3pacra cyOxiamga R1b1* B oTHOIIeHMM
€ro COBpeMeHHBIX IIOTOMKOB PacCMOTPVUM BCIO CEpPUIO 0a30BBIX M OIVIHOYHBIX
rarioTuiioB. B Hem - 8 ramioTunos, IpuWBeOEHHBIX BBIIIE, IUIFOC Pe3KO
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OTJIMYAOIIMIICA VHIVVICKUN rariotuil. Mexmy nepsbimMu 8 ramiornmamm - 87.5
MyTalull B IepBbix 25 Mapkepax, 156 MmyTtaumit B nepsbix 37 Mapkepax, n 226
MyTaluii BO Bcex 67 MapKepax OT 0a30BOro raruioTmria

132415/1610/111213/14121311/1213 1329 - 1499 11 11 26 14/15 18 30
13/141414/1516-111118 23151618 16 36 36 1311 - 118 1516 8 1010 8 11 10
1219211610121214/158122420/21 141111 1312 11 12 12

uro maeT 238, 217 n 235 nokosieHnnt (0e3 IOIpaBKy Ha BO3BpaTHbIE MyTalllin).
DTO IOKas3blBaeT, YTO [JaHHBIe HEIUIOXO CXOMATCA IO pasHbIM ITaHeIaM
raruIoTUIIOB. 235 moKoIeHu ! (67-MapKepHBIV raruloTuil) ¢ ronpaskovt gaet 306
IIOKOJIEHN, TO ecTb 7650 JjieT 1o obImero Ipeaka OT yCpeIHEeHHOV BeJINYMHbBI
Bo3pacTta Bcex 8 ramtotunos (770 set), To ects cymmapHo 8420 j1eT mo oOrrero
npenka. Kaxk BUIHO, 3TO OISATE TOT XXe aMaria30H BeIMYMH I BOo3pacTa OOIIero
npeska ramwiorpysl R1b1* Harmmx coBpeMeHHMKOB IaHHOV TalIOrPYIIIbL.

OTheIbHO CTOSIIUM MHIMVCKUY TaIUIOTUII OT/IMYaeTCs OT JaHHOro 0a30BOTro
rarvroruria Ha 62.5 myrtaumu (!) Ha 67 Mmapkepax. 2to gaet 62.5/0.12 = 521 - 991
IIOKOJIEHWVI pa3HMLIbL, TO eCTb 24,775 jleT «iaTepaJIbHOV» OAMCTaHIIMN. SICHO, UTO
Jer1o 31aech He B HU3KoM BermdmHe DYS390, ona paer Tojibko 6 MyTalmii Ha
done obmMx 62.5 MyTanmit pasHuUIIbl, TO ecTb MeHee 10%.

1 mostyyeHusl BpeMeHM XM3HM OOIlero mpefka MHOMVICKOTO raruloTura (c
DYS390 = 18) n cepun 3 BocbMu ramwiotunos R1b1* ¢ DYS390 = 23-24, nmeem
pocTyo nporopuuio (24,775 + 0 + 8420)/2 = 16,600 j1eT st ob1iero mpeaka
eBpPasUICKMX TraIuloTumosB ramiorpynmnsl R1bl*. Dto - Ta Xe BenmM4mMHa,
noyryueHHasi panHee (Kiécos, 2008) misi obmiero mpenka eBpOIEVCKMX WU
LIEHTPaJIbHO-a3MaTCKMX TaIUIOTUIIOB  (Ka3axcKue, VWUTypCcKue, y30eKcKue,
TyBuHCKME). [TocKONIBKY 3Ta BeMdMHA pacCUmMTBIBalIach IJIsi OOIIero Irpenka
cpenHeasnaTCKux ramotmmnos M73 1 M269, To 3To 1 ecThb ramwiorpyimma R1bl,
XOT U ¢ HeKMM ¢aHTOMHBIM IIperkoM. ITockonpky ¢ Tex mop (2008 r.) Gpuia
Jydllle TOHSTAa IpUpoAa MYJIBTUMKOIUIHBIX MYTallUil, B HaCTOLIIEN CTaTbe
JaHHbIe TpeXJIeTHeV JaBHOCTI OTKOPPEKTMPOBAHBL

Wrak, nBymst pasHbIMM MeTOIaMU C VICIIOJIb30BaHWMI Pa3HBIVI CepUIl TalUIOTUIIOB

PasHBIX CyOKIag0B MBI IIPUIIUIM K BBIBOAY, YTO BO3pacT rarwiorpymnmsl R1bl B
OTHOIIIEHMVI HbIHE XVBYIIVIX IIOTOMKOB COCTaBJIsIeT IIPUMePHO 16 ThICSY JIeT.

lFanmorunel cyoksiiaga R1blc-V88

DTU rarloTUIIBl 3aHVIMAIOT BCIO JIEBYIO 4acTh jJepeBa IalUIOTUIIOB (CM. BBIIIIE).
BonmpmHCTBO TarwtoTHIIOB 00pa3yIoT IOBOJIBHO HelaBHIE BETBV, XapaKTepHbIe
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JUIS CUTyaluil C IIpOXOXKJeHue OyTbUIOUHOIO TOpJIBbIIIKA IOMYJIALNV, WJIN
HeJIaBHVM BXOXJeHVeM JIMHWUI B «4yXepoaHble» monyssauwu. Hampumep,
mrecThb rariotunos (27, 31-33, 36, 37) rarmtorpymmsl V88 mpuHamiexar eppesiMm
Poccym, Yxkpanssl, Beurpum, I'epmarmm v @paniimm, ¢ 6a30BbIM raryioTUIIOM

132316101214111212141329-1891011122714192812121515-111221
231515181932391111-12815168101189111222221511121215813 23
201312111311121212

Ha Bce mrects ramiotumnos TaM Tojibko 10 myTanmii, uro maer 10/6/0.12 = 14
rokosteHuv1, To ectb 350120 s1eT mo obitero npenka. Ho cam Ga3oBbINt raruoTuIl
MOXeT TIIOKa3blBaTh, HACKOJIBKO [ajIeKO OH yIajleH OT Apyrux 0a30BbIX
raIluIOTUIIOB, ¥ JaBaTh CBEIEHMS O BpeMeHV JKM3HU JIPEBHMX OOIIMX IIPeIKOB
HIOITYJISALIVNAL.

Hanpumep, Tpu rarmioTuiia apyrovt BeTsu rpymmsl V88 (rarwrorwmsr 20-22 13
Anrmmm v Hlotnanamm) MMeroT 6a30BbIV TarIOTHIL

132515101315121211141329-1691011122615192912121616 - 11 11 21
211517191634341211-128151681010810101221231511121214 81222
201112111311121211

ommUammmiica Ha 41 MyTtaumio oT mpeabigyinero. B To ke Bpems 3Tu Tpm
raruIoTUIIa MMeIOT TOJIBKO 9 MyTarmi ot 6asosoro, uto gaet 9/3/0.12 = 25 > 26
IIOKOJIeHuT1, TO ecTb Bcero 6501230 stet go obiero npenka. Ho obmye npenkm
raIuIOTUIIOB COBPEMEHHBIX aHIVIMYaH ¥ eBpeeB cyOwxiIama V88 pacxomsgrcs Ha
41/0.12 = 342 -> 510 noxosnenmy, vwin 12,750 set, m VX obmimim npenok >Xvul
(12750+350+650) /2 = 6,875 et Ha3az,

Hasee, cepust 13 11 rarutoturios V88 ciieBa Ha niepese (Homepa 24-26, 28-30, 34,
35, 38-40) nHTepecHa TeM, UTO yKa3blBaeT Ha paclpoCTpaHeHle TaHHOV Cepun
rarvrorunioB n3 Caymosckont Apasun (40) yepes Vicrianuio (39) B eBpevickoe
Co00111ecTBO (BCe OCTaIbHbIE TaIUIOTHIIBI). ba30oBbIN rarioTmII BCert IpyIbL n3 9
eBpeeB CJIeIyIOLINT,

132316101214111212141329-1791011112714192812121515-111221
231515181932371111-128151681011891112222215111212158 13 23
201312111311121212

OT KOTOPOTO Bce 9 raruioTUIioB mmeroT 62 MyTtammu, uTto maet 62/9/0.12 = 57 -
61 nokosieHne, To ectb 1525+250 s1eT o oO1iero mpenka eBpeeB JaHOV TPYIIIBL
V88. I'arwtotum m3 Caynosckont Apasum (40)
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132317111314111212141229-168911132614192912131415-1111 21
231514182033351111-128151681010891112222315111212148 1223
201312111311121213

OT/IMYaeTcs: OT 0a30BOrO rarvIoTHIIA eBpeeB Ha 24 MyTaluy, TO eCThb MX OOIIye
npenky pacxomsrcs Ha 24/0.12 = 200 = 249 nokosreHM 1, TO ecTh Ha 6225 jeT.
Ot1o nowmerraer oOmiero mpenka ramrotumna n3 CA M cOBpeMeHHBIX eBpeeB-
arkeHasy rpynomsl V88 Ha (6225+1525 +0)/2 = 3875 jteT Hasag. DTo - BpeMeHa
ABpaama, Hauasia eBpericTBa. BosmoxHo, rarutorun n3 Cynana (HoMmep 41)

152416111313121212131229-1691011122514193112121515-111221
231516181932381311-128151681011810121222231511121215814 24
201512111311121212

SBJIIeTCs DOoJIee IIPeNKOBBIM, TaK KaK OTCTOMT OT 0a30BOTrO raIuIOTMIIA alllKeHas3n
Ha 28 myTtaumit, win Ha 28/0.12 = 233 - 302 nokosnenwus, win 7550 set, yTo
roMeltiaeT odIIIero mpeaKa CyJaHCKOro rariotTuna V88 1 raruioTuria eBpees Ha
Ha (755041525 +0)/2 = 4540 jsier Ha3zan. BoT Tak pasBopaumBaeTcst OMHaMMKa
Iepexojia TaIUIOTMIIa W3 OOHOV IIONyJIAMWM B JOPYTyIO, pacHpoCTpaHeHWs
raiuloTuIia o Tepuropum. D10 - bimvpkHwuit BocTok, HO yke HaMHOro mosxe
puxoaa TyHda HocuTeslen ramrorpynmsl R1b, uro 6suto mpumepno 6000-5500
J1eT Haszajl.

[dBa HeMenkmx ramwiotuna V88 (18 m 19) ornmuarorcss npyr or gpyra Ha 15
MyTauuii, To ectb Ha 15/0.12 = 125 - 143 mokosieHus1, To ecTb Ha 3575 JeT, ¢
ycioBHBIM obmmM mpenkoM 1800 stet Hasaz, B Hauase HOBOM 3pbl. VIx Ga3oBbIi
TaruIOTHIL:

132415101415/16121211131329-17910111226 15192912 121517 - 11
11/122124151316183334/351211-1081516 811108 10/11 9/1012 21 /22
22161212121581221/2220151311131111 1213

Terreppr MOXXHO BBIUMCIINTDL BpeMs XM3HM OOIIero Ipefka BceX IIPMBeIeHHBIX
IIIeCTV TaIUIOTUIIOB - 0a30BBIX M OOMHOYHBIX - cybOxiama V88, co cpemHum
BpeMeHeM [10 ob1tero mpenka 1100 steT. VIx 6a30BbIVi FaIUIOTUII CIT€TYFOIITIAAL:

1324161013 1412121214 13 29 - 16/17 910 11 12 26 14 19 29 12 12 15 15 -
11122123151518193335/361211-1281516810108911122223 1511 12
1215812/1323201312111311121212

Y BCe TalUIOTUIIBI CyMMapHO OTKJIOHSIIOTCS OT Hero Ha 129.5 myTtanun. DTo gaer
129.5/6/0.12 = 180 - 219 nokonenun, niv 5475 jiet, v Opy CyMMUPOBaHUN CO
cpeaHeM BpeMeHeM JUId BeTBeVl M OAMHOYHBIX rarutoTunos 1100 et mmonydgaem,
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UYTO BO3pacT cyOkiama V88 (o mMeromMMCS B HaJIMuMM TalyUIOTUIIAM) paBeH
npuMepHO 6575 jieT. DTO - pasyMHas BeJIMYMHA, COITIACYIOMIasACs C OPyIVIMM
JAHHBIMIM HaCTOLIIETO MccIeqoBaHms. Tak, o0y IpeIoK eBpees 1 aHIJIMYaH
rpymmbl V88 w1 6875 jleT Hasald, CyJaHCKMM ramwioTun V88 mmeer oOlero
IpefiKa C rarvioTumiammu espees 4540 jtet Hasa, 1 oOmIMII Ipenok rpynimsl V88 B
IlenTpansHomn Adpuke nMmeet BozpacT mpvmepHo 4400 1eT.

lamtornnel cyokiama R1b1c4-V69

DTV TaIUIOTHUIIBI COCTABIIAIOT BETBb 13 IIIeCTV CyOKITaoB B HIDKHEV! YacTV JlepeBa
raIuIOTUIIOB (raruioTuIlbl 42-47). Vix 6a30BBIV raruioTmII

132315111315121213 1313 29 - 16/17 910 11 1227 14 19 29 12 12 14 15 -
11122123151617193336/371212-1281516810108 10111221 241511 12
1214812/1322201312111311121213

Bce mectp ramiotumos BeTBu cymMmMapHO wMeroT 106 myTtammii oT 6a3oBoro
rarwtotuma, uto maer 106/6/0.12 = 147 - 172 nokosieHust, To ecth 43001600 steT
no obmiero npenka. Ilockoneky 3T0 mouepHmit cyOxitan rpymmer V88 (Bospact
KoTopovt 6575 j1eT), To Bo3pacT cyoxiIaga V69 BronHe pasyMHbIN. [IposeprM ero
COIIOCTaBJIEHVEM C COCeIHEeV IOIBETBBIO M3 Tpex OpUTaHCKMX IaluloTUIIOB V88
(rarwroTmiie 20-22) ¢ Bo3pactoM 650 j1eT (CM. BBIIIIe).

132515101315121211141329-1691011122615192912121616 - 11 11 21
211517191634341211-128151681010810101221231511121214 81222
201112111311121211

Mexny myivMm - 30 MyTammit, 9To pasBoauT mx obmyx mpenkos Ha 30/0.12 = 250
- 331 nokosteHne, To ectb 8275 sieT, n mowmerraer VX oOiero mpenka Ha
(8275+650+4300)/2 = 6,600 s1eT Ha3az. DTO M eCTh BO3pacT camoro cyoxaga V88,
POONTEIBCKOrO TI0 OTHOIIIEHVIO K 00eVIM BEeTBSM.

Eme opmma mposepka, Tellepb yXXe C BBIYMCIIEHHBIM 0a30BbIM TIaIUIOTUIIOM
cybxitaga V88 (cuM BbIIIe), c Bo3pacToM 6575 j1eT:

1324161013 14 12121214 13 29 - 16/17 910 11 12 26 14 19 29 12 12 15 15 -
11122123151518193335/361211-1281516810108911122223 1511 12
1215812/1323201312111311121212

Mexny stiM rarwtoruiioM (6asosbmv V88) 11 6asoBbM V69 - 19 myTariyii

132315111315121213 131329 -16/17 910 11 1227 14 1929 12 12 14 15 -
11122123151617193336/371212-12815168101081011122124 151112
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1214812/1322201312111311121213

YTO pa3sBOAUT Mx olmmmx mpenkos Ha 19/0.12 = 158 187 mokosieHns, TO eCTh
4675 net, v momeraet VIX obmrero npenka Ha (4675+6575+4300)/2 = 7,775 net
Hasajl. DTO BIIOJIHE B IIpefesiax IOrPenHOoCTH ¢ Bo3pacToM cybxitama V88 (6,575
JIeT), TIOCKOJIBKY 3Ta IOTPEITHOCTh He MeHee IUTIOC-MVHYC ThICIYM JIeT B JaHHOM
ciaydae. CyTh ogHa - V88 3TO OTHOCHTENIBHO MOJIOfON cyOxitam, a V69 - eme
MOJIOXE.

lamtornnel cyokiiama R1bla2

ITocnenHent Ha pepeBe TaIUIOTMUIIOB OCTaJlach BeTBb crpaBa BHM3Y, u3 20
raruIOTUIIOB. DTO — OOBIYHBIE eBPOIIeVICKIe TalIOTUIIBI, C 0a30BbIM

132414111114121212131329-17910111125151929151517 17 -
111119231515181737381212-1191516810108 10101223 2316101212
1581222201312111311111212

OH B TOYHOCTM COOTBETCTBYeT Oa30BbIM rarvioTuraM cyoxiamos R-P312 1 R-L21.
Ha Bce 20 rarutotumios npuxogures 365 myTtariui, uaro gaet 365/20/0.12 = 152 -
179 mokosteHuir, To ectb 4475505 jler o obiero mpeaka. DTo - OObIYHAs
BeJIMYMHA U1l 000MX yKa3aHHBIX CyOK/1afgoB rpymmsl R-M269.

Ecyit connocTaBuTh 3TOT 0a30BBIV FaIuIOTUII ¢ 0a30BbIM 11 V88 (cM. BbhlIIlIe)

132416101314 11/121212141329-16/1791011 1226 141929121215 15 -
1111/122123151518193335/3611/1211 -128 1516 8 10 10/11 8 9 11 12 22
22/231511121215812/1323201312111311121212

TO OHM pazymyarTca Ha 36 MyTtanmii, uro maet 36/0.12 = 300 - 424 noxosteHu,
To ecTh 10,600 s1eT. DTO TIOMertiaeT VX obirtero nmpenka Ha (10600+6575+4475) /2
= 10,800 et Haszax. Cyns 1o AuarpamMme BbIIle, 3TO IIPeAOK SBJISIETCS B
HEeKOTOpPOM poze paHTOMHBIM, 1 pasMelraeTcd Hipke R1bl, mo Bemme V88. Tak
OHO, B 00ImIeM, M IONIy4aeTcs, MOCKOIBbKY R1bl, Kak MBI yCTaHOBWIV, VIMeeT
BO3pacT npumepHo 16,600 szet, V88 - 6,575 jreT. DTO MOXHO paccMaTpuBaTh KaK
ellle OIHY IOJIYKOJIMYeCTBEeHHYIO IIPOBEPKY IaTUPOBOK.
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lanmmorunel cyoxiaga R-M73

Hipke npuBeneHbl YyeTbIpHaAlIATh 25-MapKepHbIX TralUIOTUIIOB CpefHea3naTcKo-
rO IMPOUCXOXAEHWs. DTO TaIUIOTUIIBI Y30€KOB, TaIKMKOB, TYBWHIIEB, YWTYp,
Ka3axo0B, IIOJIyUYeHHbIe HEeIIOCPEeICTBEHHO OT PaboTaloIINX TaM MccilenoBaTesent

(Kstécos, 2008).

001 132214111317121212131330--159911112315203112141517
002 132214111317121212131330--159911112315203112151517
003 132214111317121213131330--159911112315202912151517
004 132214111317121213131330--159911112315202912151517
005 142414131316121212131331--169911112315202912151517
006 142414131316121212131331--179911112415202912151517
101 131914101313121213141330--189911112315193312151516
102 131914111313121213141330--179911112114193312151516
103 131914111313121213141330--179911112315193312141515
104 131914111313121213141330--179911112315193312151516
105 131914111313121214141330--179911112314193312151516
106 131914111313121214141330--179911112315193112121515
107 131914111313121214141330--179911112315193312151516
108 131914111313121214141330--179911112315193312151516

BunHo, 4TO 3TOT CIMCOK TrarwlOTUIIOB HEOTHOPOIHBIV, M IIpefCTaBiIseT IiBe
pasHble cepuy, KaxXas CO CBOMM OOIIMM IIPeIKOM. DTOMY COOTBETCTBYeT
HyMmepanys ramiorunos ot 001 mo 006, n ot 101 mo 108. Ha nepese rarutoTmios
(puc. 2) OHVM PacXOISATCS IO COBEPIIIEHHO Pa3HBbIM BETBSIM.

s IIPpaBOVI BETBU 0a30BbIN rarIoTmIII CIIEIY IOV
132214111317121212131330--159911112315202912151517

Bce 6 rarutotumnos B cymme mMeroT 25 MmyTtaumii, uto maet 25/6/0.046 = 91 - 100
roKosIeHmv1, To ecTh 2500£560 s1eT 1o ob1riero mmpenxa.

CormroctaBuM 3TOT 6a30BBIVI TarwIOTHII C Oa3oBbIM st R1bla2-P312 (vom L21, yto
TO XXe caMoe):

132414111114121212131329-17910111125151929151517 17

Mexny HyMM - 16 MyTanmit Ha 25 MapKepax, YTO Pa3sHOCUT MX OOIIMX IIPeIKOB
Ha 16/0.046 = 348 524 niokosienust, win 13,100 stet, n momertraetr VX obrrero
npenka Ha (13100+4475+2500)/2 = 10,000 ner Hasan. Vicxoms m3 guarpaMmel
JepeBa TaIUIOTUIIOB BBIIlE, 3TO IIPENIIOIOXUTEIBHO cyOkiIan Rlbla-P297.
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ITpuMepHO Ta Xe J1aTa Hojly4asachk Ipu coroctasieHun V88 1 M269 (cM. Beiire).
DTOT 00NN TIpeoK OTHOCUTCS WM K LlenTpassHOM Asuy, wint K MapIIpyTy
Murparym rartorpynmsl R1b or LlenTpasisHom Asuy Ha 3amaj.

Puc. 2. [TlepeBo 13 dyeTbIpHanIiaTH 25-MapKepHBIX TaIUIOTUIIOB
cpegHea3’MaTCKMUX raryioTnnos ramtorpynmsl R1b (Ksecos, 2008).

Ecimt cpaBHUTE IIpVBEIEHHBIV BBIIIIE IIeHTPaJIbHO-a3MaTCKI 0a30BbIV FaIUIOTHIL
¢ mHEAuckuM ramwioturioM R1bl* (mepsele 25 MapkepoB), HIpUBEIEHHBIM B
HIepPBOM pasfesie

131814101112121213131328-1591011112515202912141515

TO MeXay HuMm okaxerca 20 mytammi, uro gaer 20/0.046 = 435 -> 737
riokosieHmy1, v 18,425 stet mexay Humm. OOmmi npenok muamickoro R1b1* n
IIeHTpaJIbHO-a3MaTCKoro rarutoTuma Xt (18425+2500)/2 = 10,500 et Ha3am, Ta
Ke camasl JaTMPOBKa, YTO ISl OOIIero IpeaKa eBpOIIeVICKOTO ¥ IIeHTPaIbHO-
asmartckoro rartorura. OueHb BepOSITHO, UTO 3TOT IIPeIoK Xl B LleHTpastbHOM
Asv ot Ha iyt K EBpore. CTosibKo IpeBHMX IIpenkos ramiorpynmsl R1b B
Esporie vy Ha BiiokHeMm BocToke He HaveHo.
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Y nesowt BeTBM Ha Jepese (puc.2) 0a30BbIV, WIM IPEIKOBBI TalUIOTUII
CJIeIYIOIIIVAVL:

131914111313121214/13141330--1799111123151933 12151516

Oro - cybwiam R-M73. OOmmit mpemok Bcex BOCBMU YeJIOBEK C STUMU
TaIuIOTUITAMY XMJT COBCEM HEIIABHO II0 MCTOPUUYECKMM MepKaM. Bce BoceMb
TaIuIOTUIIOB B CYMMe MMeIOT Bcero 15 MyTarmit Bo Bcex 25-MapKepHBIX ITaHeJIsX,
uro maet 15/8/0.046 = 41 - 43 nokosieHus, To ectb 1075300 s1eT mo oOrero
TIpeKa.

C OaszoBemM ramwtoTmmioMm R-P312 (cMm BbIIle) maHHBI TamwioTuil vMeeT 19.5
MmyTarmy, uto paer 19.5/0.046 = 424 -> 708 moxosenwir, v 17,700 ser
«JIaTepaJIbHOVI» OVMCTAaHIMM MEXIy MX OOIIMMM mpenkami. DTo moMmerraeT VX
obmrero rpenka Ha (17700+1075+4475)/2 = 11,625 stet Ha3a. DTo OIATH OIM3Kas
JaTVPOBKa K yKe BBISBJIEHHBIM BBIIIIE, VI OISITh 110 OTHOLIEHWIO K IIeHTPaIbHO-
a3MaTCKMM raruIoTUIIaM.

[To cpaBHeHMIO ¢ wmHAMICKMM TrarwiotunioM R1bl* neHTpampHO-a3MaTCKMU
6a30BbINT TaIUIOTUII BBIIIIE PACXOAUTCS Ha Te e 19.5 MyTarmi, uTo momerraer
VX obmero npenka Ha (17700+1075) /2 = 9,400 et Ha3azm. 2T1o orsTh O01m3Ko K 10
ThICSTYaM JIeT BO3pacTa IJId LeHTpaIbHO-a3MaTCKMX IIPeAKOB raruiorpymnmst R1b.

Oba meHTpasIbHO-a3MaTCKMX 0a30BBIX TaIUIOTMIIA pacxoparcs Ha 18.5 myrtarmii,
uro gaet 18.5/0.046 = 402 - 652 mokosteHms, To ecth 16,300 j1eT, u mx oOImI
npenok xwi (16300+2500+1075)/2 = 9,940 et nHasazn. Ta ke camasi marta, HO yxe
TOJIBKO TSI [IEHTPAITPHO-a3MaTCKMX TalUIOTUIIOB.

[TpoBepuM 3TV BBIBOOBI Ha Opyrmx BeIOOpkax. B cetm ects «IIpoext R1blbl»
(http:/ /www.familytreedna.com/public/R1b1b1/default.aspx?section=yresults,
B KOTOPOM MMEIOTCs IIBadllaTh 25-MapKepHBIX ralUIOTWUIIOB, ¥ HNATHaOLATh 37-
MapKepHBIX TaIUIOTUIIOB. [lepeBo 25-MapKepHBIX TaIUIOTUIIOB IIPMBEIEHO Ha
puc. 3.

BunHo, 4TO mepeBO ralwIOTHMIOB PacXOOUTCA Ha TPW IIOYTH OVMHAKOBbIE IIO
pasMepy BeTBM, y KOTOPBIX MOXXHO OXMIATh COBEPIIEHHO pa3Hble 0Oa30Bble

rarutoTumbl. Tak 1 oka3zasock. Y BeTBU cyieBa 0a30BbIV TaIUIOTUIT

122514111314121212/13141329-16/17910111122152031 121516 17
132414111114121212131329-17910111125151929151517 17
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¢ 30 myTaumsiMm Ha Bcex IlecTu rariotunax. 2to gaér 30/6/0.046 = 109 > 122
nokosteHust, v 3050630 stet go olmero npenka. Ot 6asosoro ramioruna R-
M269-P312 y Hero 15 myrammi Ha 25 mapkepax, uro momerraetr VX oOimero
npenka npuMepHo Ha (11900+3050+4475)/2 = 9,700 ntetr Ha3az. Te ke oxoso 10
TBICSTY JIET.

Puc. 3. [lepeBo u3 ABaguaTi 25-MapKepHBIX raljIOTUIIOB ranjiorpynnbl
R1b1b1-M73. ITocTpoeHO 0 TaHHBIM
http:/ /www .familytreedna.com/public/R1b1b1/default.aspx?section=yresults

Y HvrKHe BeTBU 0a30BbINI TAaIUIOTHII BEIIJISIAUT CJIEAYIONINM 00pasoM
132214111317121212131330-159911112315203012151517

u mMeeT 25 MyTaumi Ha 6 ramwiotumnax. 2To maér 2500+560 jtetr mo olirero
npenka. Ho ot M269-P312 sroT 6a30Bblii TaluIoTHII OT/IMYaeTcss Ha 17 MyTaummi
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Ha 25 Mapkepax, uaro omnpenesster VIX obmrero mpenka Ha (14350+2500+4475)/2 =
10,700 steT Ha3a.

HaKOHeH, TpeTbA BETBb 113 8 TalUIOTUIIOB, CIIpaBa Ha PpUC. 3, viMeeT 0a30BBI
TraruIoOTUIII

131914111313121213/14141330-1799111123151933121515 16
131814101112121213131328-1591011112515202912141515

¢ 18-r0 myTaumsamu B Betsy, yto Haét 1300+330 ster mo obmiero mpenka. Ot R-
M269-P312 on ominuaerca Ha 20.5 myrtarum, uro gaer 20.5/0.046 = 446 767
riokosieHmy1, win 19,175 stet mexxay Humm. D10 niomeraet VIX ob1rero npenka Ha
(19175+1300+4475) /2 = 12,475 5et Ha3ap.

ITo cpaBHeHMIO ¢ MHAMIICKMM rarutoTniioM R1b1* 3ToT Ga30BBIN TaruIoTUII IMeeT
19 myTaumit, yTo HoMemraeT ux obimiero mpeaka Ha (16975+1300)/2 = 9,100 ster
Hasaz. OnsITh 3HaKOMasi KapTHHA.

Mrak, o wmmerormmMcs B Oaszax maHHBIX rariorunam R1bl, obmimmm mpemokx
JaHHOro cyOKiIama oOpasoBasica (WM OOHapyXMBaeTcs) HpUMepHO 16 Toicad
JIeT HasaJl, ¢ HanOosIbIIet BeposaTHOCTHIO B LleATpansHOM Asvm. OOmmit riperox
cybxmaga M73 w1 mpumepHO 10-12 ThIcsSY JIeT Hasaf, MPenIIoIOXUTEIFHO B
LlenTpastbHOM A3uy Wiy o OyTu Ha 3amafg. OOmmit npenok cybxiaga V88
oOpasoBaiicd (Wi oOHapyXXuBaeTcs) IpuMepHO 6575 j1eT Ha3azl, Ha HOoAxode 13
LenTpanbHom Asuu K bivoxaemy Bocroky (vt Vpany vwin Kaskasy).
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l'amorpynmna T B 3akaBKasbe

A.A. JIabGan
1V12189@mail.ru

B cratee (JIabarm, 2011) ObuIM IIPOIOJDKEHBI MCCIeIOBaHMS 17-MapKepHBIX
ralyIoTUIIOB apMsiH Tramwiorpymmbsl T-M184, nauaTeie A.A.Kiécosbim (2011a).
ITostyueHs!I crtemytoIIie pe3ysIbTaThL:

1.

2.

OOt IpeIoK COBPEMEHHOV apMSTHCKOV TIOITYJISIVV TarIOT PYIIIIhI
T B 3akaBkasbe w1 npumepHo 7,000 jieT Hasza,.

ITpencrasurenu ramwiorpynmbsl 1-M184 yuacTBOBa/li B 3THOreHes3e
apMsH Ha Teppuropunt Bermkont Apmerun c Il B. - IB. go H.3. (partoHbl
o3epa Ban, Apapatckag nonmHa 1 panoH o3epa CesaHn). Vx mons B
COBpeMEeHHOV IIONYJIAIMM apMsSH II0 VCCIeayeMol BbIOOpKe
raruIOTUIIOB cocTaBirsteT 14 %.

BbUIO BBICKa3aHO IIpeIIoJIoKeHle, YTO IIpeCcTaBUTes IV TaluIorPyIIIbl
T TecHO cBsi3anHbI ¢ IpencraBuTessiMy rarwiorpy R1blb u J2, Tak kax
JaTVPOBKM IIpeObIBaHMS 3TUX TaIUIOrPyIIl B 3aKaBKasbe IPUMEPHO
coBrnagaioT n Aoyt Rlbla u J2 B coBpeMeHHOV HOIJIAIIMM apMsIH
3akaBKa3bs cOOTBETCTBEHHO 46 % 11 40%.

Puc.1. [lepeBo mn3 18 67-MapKepHBIX rallJIOTUIIOB NpeacTaBuTesIet 3aKaBKasbsl
(n3 0a3el manHpIx FTDNA). lamtoruner Typok 13, 14, 34, 116, 170, 179;
ocTaJIbHbIe HOpuHamIexkaTr apmsiHaM. I[Imudpamm 1,2 m 3 o0o03HaAUEeHBI
mcciiegyeMble BeTBL.
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