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Methodology

FTDNA'Y STR table endrogram
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Dendrograms

A distance dendrogram is not a family tree...

but it will converge to one with perfect data.

lts date scale is quite good — based on
averages of hundreds of pairwise tMRCAs.

lts branch-points aren’t ancestors — but they
iIndicate where they might be.

Its topology can be wrong — especially
where branches are very close In time.
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. Compute all n(n-1)/2 pairwise distances

3.

The result is a tree structure which lends
itself directly to computer graphics.

How to build a dendrogram

all pairwise distances in generations

between Kits. | use tMRCA as a distance Adelard__Bilbg  Cottar Drogo Everard
)y . - Adelard . 1.00 2.00 5.00 5.00
measure because it’s linear and additive. Bibo £1.00 % 200" 500  5.00
Cottar 2.00 2.00 - 5.00 5.00
. . Drogo 5.00 5.00 5.00 - 3.00
. Find the two closest kits. Remove them Everard 500 500 500  3.00 -
from the list, combine them into a new
node, and add this node to the list.
o Cottar
Repeat (2) until there’s one node left, the | [ Adelard
root. S Bilbo
* Drogo
+ Everard
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Two types of computer-created trees

Maximum Parsimony

Builds tree consistent with fewest
mutations

Better topology, often completely
correct

Pattern-matching method does not
Include dates

Computationally complex, limited in
scale

Distance

Builds tree consistent with pairwise
distances

Topology may be incorrect Iin
details

Intrinsic date scale

Computationally simple, scales to
thousands of kits
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One tool, many
“things to see.




Spot the Onset of Surnames

Expect a common surname only for branches with tMRCA < 25-30
generations. Otherwise surnames are essentially random.

40 30 20 10 generations ago 40 30 20 10

& Bott ® Berry
& Newlin . & Campbell
@ Faulds ® Boyer
@ Spencer ® Lowe
—@ Spencer ® Lowe
_c gpencer ® Kempston
poncer ® Lowe
-I- ® Lowe
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Spot the American Immigrant Families
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Spot the American Immigrant Families
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Spot the Bronze Age Expansion
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Spot the Bronze Age Expansion

“IMost European male| populations share similar histories featuring a
demographic expansion starting ~2.1-4.2 KYA.”
Batini et al, 2015. Nature comm 6, 7152
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With one project’s Y STRs, we can see what the Jobling group saw
1000 - — plus E-V13 and 12-L126, suggesting a shared history.
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Spot the Clans and Septs
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Spot the Clans and Septs

Most clan expansions occurred 20-30 generations ago,
distinct from American immigrations 10-15 generations ago.

surnames 1| surnames 1|

/ —® 171863 Andrew Kirk (Reader) 1535-1593Rumbling Bridge Mu & 32119 William Rose b.1779 Ardciach, Nairshire, Scotland
—e 263354 Andrew KIFK, b. 1533 and d. 1583 ® 67595 Mr. Thomas Ross, born about 1740 in Scotland or Co
i - 495553 Samuel Klrkpgt‘lck D.1813 d.1866€ OSS 67 ® 182443 Francis HOSS 1665 SCO'T; James 1698; John 1731
\ 92 9 255558 Hugh Kirkpatrick 1687-1768 & 259530 James Green Ross, b 1808 and d 1870
O q u O u n —8 292014 Hugh Kirkpatrick b ca1697 N Ire or Scotland 513671 Joseph Harve Hoss, Sr.b. 1755 PA, d. 1839 KY
) ® B10777 Mr. Robert Kirkpatrick. b. 1748 and d. 1803 _:: 77904 JOHN ROSS, CO FERMANAGH, Ireland, b c1809
. . ® N66727 John Colguhoun,1683, Luss. Dunbarton, Scotland . _
KI rkpatrl C k ® 110964 Robert Colguhoun, b.c. 1683, Luss, Scotland ® 196798 John Little, b 1770, Cooneen, Fermanagh, Ireland
—1_‘:: 178744 John William Calhoun, b. 1840 and d. 1917 r® 279182 William Little, b. 1676 and d. 1763 Cumbria
N42222 William Colguhoun, b.c.1775-1795 , Tyrone, N 51 Le 279183 William Little, b. 1676 and d. 1763 Cumbria
. & 290377 Andrew Kirby Taylor b 1823 Rutherford Co., North C
® B2376 James Scott 1739 Ll-t-t I e 45487 Thomas Little, b. 1581 & d. 1652 Dumfries Scotland
\ ® 7922900 James Henry Robinson b 1850 Oswego County, NY 74091 Stephen L_ittle b. 1782, Dublin, IEL
0L @ 513584 Williem Chandler McDoneld, b. 1804 and d. 1856 13273 Thomas Little b ~1700 IRE to New Castle DE
@ N51003 Ommesbie, perhaps Osbert 1066 144090 James Little, b.181€, Co. Armagh, No. Irelend
_ @ 4020 William Brown, VA > SC -> TN, d. 1807 20107 Joseph Little, b 1732
/ M U rray —1 ® 160817 33204 William Little, b. 26 Feb 1753, probably Ireland
® 24023 Thamas Benbow, bom c. 1604 ® 174460  Wm. Bradford, b.1770, Cecil Co. MD
- 059364 William lgnndsay' b.1z11c PA -d. 1776 Chester Co.,PA 1d ® 177463 John Mofiat b.c.1650, Scotland
® 317421  Wiliam Staniey, b 1720 d 1764 15 ® 222351 Johnne Mcffet, b.c. 1575 Edinburgh, Midlothian, UK
\ 1 [T 8 etz Clinton St Cial San e fasiey n;g;g&gﬁ/’ M Off att o 44141 Nathaniel Muffett, b.14 Apr 1668, Birstall, York,
v RN 179v- vy 145661 Thomas Moffat, b. 1620
| 366767 John Murray b1761c Barcny Lanark & Mary Cameron ) —[:: 235670 Thomas Moffatt b.c. 1630, Dalkeith, Scotland
288791 Duncan Murray b1725 Glasgow & Maron Sutheriand B el I 149328  Sam. Marjoribanks 1652-1690 Thonhil,,Perthshire>S
263371 Not knGwn..... _:: 133888  George Mofat b 1792 Berwickshire, Scotland
/ 154251 John Murray 1781c Sutherland+NovaScota+Mary Fraser ® 20755 Johr gCaner.‘;. 7 24 1692, Lecgerwood, Scotland
@ 192666  William Graham ,b.1740 N0 vesam Mol 5 1506
< “ e 52413
130476 John Greham, b. ~1710 ? /d. ~1780 South Carolina aan" .
79 N42042  Archebald Grahem father to David b. 12/23/1547 P ot f - i
\ G rah am N100843  Francis Graham, b.c.1770,ireland 1 o 73103 Goome BELL b ¢1774 2CUL.: d1837 CUL
211876 Robert Graham, 1728-1820, d. \Wasn. Cty, PA = ' ’
562639 William James Graham b.c.1785, d. 1851-1861 = ‘
‘ ’ ' n \ M B 1
59183 Patrick Jordan, b. 1805, Courty Longford (Y) M orrison : lg?ggs f:r:‘;:i;‘omcso:m“& -
223777 Ardrew Brown b1760? and died 1804 Albemarle Co VA ) 121394 Bobert Monison (1'506) Glasgow, Scotland
170428 Joseph Graham, b. abt. 1677 Allendale [C:COC] —{ : 240201 Johr Walker. b. ¢1825 ' )
17451 Wm Edwd Graham b 1819 Rutherford Co NC brc 1o Levi M C( ; own 10 ® 347393 Botham McGlallan 18321892 NY
" Doi - . ' ® B5175 Benjamin Frankiin Stevens b. 1872 @. 1955
® N41629 John Doig, b.1642 and d.1701 - 5 -
\ ‘ ® 285047  John Macintyre b 1814 S. Uist d aft 1831 Ont, CAN ® 33382 ?°°r9° \";‘Cg“’“ g‘ ca. (‘)' 1% g°1'7 Jeone. Ireland
SCOtt 72 @ 197745  Wiliam Donald b:1689. Loirston, Nigg, Kincardine 3= rancis McCown, b. 1710 and d. _—
® 29286 Rory Saor Macinnis, Barra, Scotland 1503 Francis McCown b abt 1710 Ireland d 1761 Virginia
209210 Finlay Mackintcsh, b 7 Nov 1824, Urcuhart, Inv, SC
Scott {—1:: 17 s intosh. b 1796. Glenurauh o l_ ® 314147 McClure
/ S la1El0 Vincom Sect 1500 ragg”  orurquhatt, knvemes @ 313288  David McMahen b abt1772 d 1826 Lauderdale Co.AL
1 e William Scat;, b-1630 Scotland M C k : ?l;lg 21;.;;3 mq((::gcrdrf:? 1b 1725 Scotland d 1800 NI
91551 James Scott, ¢1780, Perthshire, Scotand 0rg |
363715 Jaarng g:gn' gnsom%so F;eerthssc'\orearScotland curaken 1 [T—® 272614 James McCraken, b. abt 1730 and d. 1801
------- - e = e B r® 29521 James McCracken b.1770 son of David 1750-1812
e 17208 David McCracken cal750 - 1812
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Spot the Clans and Septs
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Andrew Kirk (Reader) 1535-1593Rumbling Bridge
Andrew KIRK, b. 1533 and d. 1593

Samuel Kirkpatrick b.1813 d.1868

Hugh Kirkpatrick 1697-1768

Hugh Kirkpatrick b ca1697 N Ire or Scotland

Mr. Robert Kirkpatrick, b. 1748 and d. 1803

John Colgquhoun,1693, Luss, Dunbarton, Scotland
Robert Colquhoun, b.c. 1683, Luss, Scotland
John William Calhoun, b. 1840 and d. 1917
William Colquhoun, b.c.1775-1795 , Tyrone, NI
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“Convergence”




Getting Quantitative

We can fit experimental tMRCAs to a distribution, separating the statistical noise of the STR process from
experimental error (mutation model and rates).

If we use the same model and rates for all analyses, we can compare different datasets with accuracy.

NB: These “STR clade tMRCAs” are dates of expansion, not founding.
The nearest corresponding founder SNP may be centuries earlier.
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At low fertility rates, the
difference between founding

and STR group tMRCA can
be hundreds of years.

In the “fertile patriarch”
scenario, the difference can
be less than a generation.
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Dating Clans, Finding Founders

Known founders and dates (Spencer, Irwin, Boru) let us interpolate for other clades.
We can then try to identify possible historic figures where lines and dates intersect.
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e
3 Enormous Range
i The founder-expansion lognormal fit method has enormous range.
Q Y111 STR dates reach back 1000 generations to the Paleolithic Ice Ages
~
1.0 0 0 -
N . o ; 5?;
° Spencer o

o¥ 08 o R-M222
N o R-U106
v § e R1b Basal

QL
Q ?.). 0.6 °> Turkey
s E

= 0.4 '
> :
7 =
& 0.2 *
7

0.0 0] S

S 1 10 100 1,000
7 pairwise tMRCA, generations

Rob Spencer, FTDN/. _ .. o, o, e . _



The Onset of Surnames

At this point, the time i1s 16
generations ago and the

majority surname applies to
/5% of the descendants.

Now repeat 10,000 times...

Rob Spencer, FTDNA Conference, Houston, March 2019
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How many Y lineages are there?

10 men

Rob Spencer, FTDNA Conference, Houston, March 2019 22
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Y Lineages Obey Power Laws

O 24 surnames
o R-L21

© ° E-M35
Finland
% > ScottishDNA
+ Mexico
* EnglandGB-ElJ
alpha=2.5

o = T —

10 100 1,000
rank of lineage (1 = largest)

Every collection of Y STRs has a few large
lineages and many small ones.

This result does not depend on the level of Y
testing (Y111..) or type of project.

Biased selection projects will be exceptions
(e.g. Royal Stewarts).

Rough rules of thumb:

For any set of N men, you will find 0.6*N
lineages (defined as within surname/Y match distance).

A third of men will have no matches.
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Which Surnames Have Unusual History?
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Conclusions

You may think that your projects are special — but with a wide-angle lens,
the unusual becomes commonplace.

Founder effects are pervasive and hierarchic with consequences far
downstream. Observations like convergence or sparse Y hits are direct
conseqguences of robust large-scale patterns.

Y STRs measure expansions after bottlenecks with high precision and can
be calibrated against historic events. They have data density for recent
events that SNPs cannot approach.

Step back from the trees and look at the forest!

Documentation and source code at http://scaledinnovation.com/gg/gg.html
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Rob Spencer
co-admin at England GB Groups EIJ
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Abstract

The Big Picture of Y STR Patterns

Most of us use Y STR data locally to explore personal matches
and to help in building family trees. But STRs can tell us much
more when we sit back and take a long look. In this talk we
use an efficient way to visualize thousands of kits at once. The
large-scale patterns explain “convergence”, illuminate ancient,
feudal, and colonial expansions, pick apart Scottish clans,
iIdentify American immigrant families, allow accurate relative
clade dating, let us see the onset of surnames, and reveal the
power law distribution of lineages.
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