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Are we related?

From where did my ancestors migrate?

Was my great great
grandmother really 
an Indian Princes?

Was my ancestor 

a Jewish 

Cohanim Priest?

What is m
y “DNA 

Signature”?

I was adopted. Who was my father?
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Chromosomes
(your genetic “blueprint”)

• 46 chromosomes in the cell nucleus  - 23 from the 
father and 23 from the mother.

• First 22 are called “autosomal” and can exchange 
material between each other.

• Chromosome number 23 is the “sex”chromosome.
• Women have two “X” chromosomes, but men have 

an “X” and a “Y” chromosome.
• The male sperm contains either an “X” or a “Y”.
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Your DNA 
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Unique Cell Properties
Exploited for Genealogy

• Mitochrondrial DNA (“mtDNA”)
– The mtDNA is only passed from a mother to her 

children (sons & daughters).
• Y-Chromosome DNA (“Y-DNA” or nucleic DNA)

– The male Y-chromosome is only passed from father to 
his sons.

• Polymorphisms
– The DNA “alphabet” sequence changes or “mutates”

slowly after many generations.  About 1 mutation 
every 500 generations for each Y-DNA marker, slower 
for mtDNA.
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mtDNA & Y-DNA Inheritance Chart
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Male Y-DNA Descendancy
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So, What Can I Learn From My DNA
- Genealogically Speaking?

• Your DNA signature - Gee Whiz! 

• The migration path your “ancient” ancestors 
and possible ethnic makeup.

• Whether men share a recent common 
paternal ancestor.

• Whether two women or a man & woman 
share a recent common maternal ancestor.
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Solving a Genealogical Puzzle

• Clearly state the genealogical question.

• Evaluate whether DNA can answer the question.

• Have the participants DNA analyzed.

• Analyze the results – matching or not matching.

• Hopefully your puzzle will be solved.



9

Partial screen shot of Haplogroup results

Haplogroup - A genetic population group associated with early 
human migrations determined from SNP tests or Y-STRs. 

Haplotype - One person's set of Y-STR values for the markers that 
have been tested. Two individuals that match exactly on all 
markers have the same haplotype.
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Y-DNA R1b Haplogroup Migration
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mtDNA Haplogroup Results

»
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Partial screen shot of Y-DNA results
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William F. Mumaw
“illegitimate?”

• Traditional genealogy could not connect William F. Mumaw.
• Data Suggested William was the illegitimate son of Anna 

Mumaw.   -- Hypothesis!
• DNA confirms he is not a Mumaw.  -- Fact!

  39339019391 385a385b 426388439 389i392389ii
MUMMA Haplotype  13 25 14 11 11 14 12 12 13 13 13 29 
William’s Descendant 14 22 14 10 13 13 11 14 12 13 11 29 
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William F. Mumaw
“illegitimate? – YES!”

• Traditional genealogy could not connect William F. Mumaw.
• Data Suggested William was the illegitimate son of Anna 

Mumaw.   -- Hypothesis!
• DNA confirms he is not a Mumaw.  -- Fact!
• Further research suggests father is a “Webb”.
• Two “Webb” descendants provide DNA samples. 
• DNA Results prove a conclusive “Webb” relationship.

  39339019391 385a385b 426388439 389i392389ii
MUMMA Haplotype  13 25 14 11 11 14 12 12 13 13 13 29 
William’s Descendant 14 22 14 10 13 13 11 14 12 13 11 29 
Webb #1 14 22 14 10 13 13 11 14 12 13 11 29 
Webb #2 14 22 14 10 13 13 11 14 12 13 11 29 
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Tom Bell discovers his “genetic” surname
(A needle in the hay stack!)

• Tom Bell’s great grandfather was adopted.
• Tom submits his DNA to FTDNA for analysis.
• Has a perfect DNA match with immigrant Peter 

Mumma, 37 out of 37 markers.
• Tom’s “genetic” great grandfather was identified 

as a Mumma.
• Results confirmed through obscure documentation
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Results Of 49 Samples @ 37 Markers
Three Immigrant Branches Have Unique Mutations 

<--------------------------- Y-STR 12 -------------------------> <---------------------------- Y-STR 25 -----------------------------> <---------------------- Y-STR 37 ------------------------>
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ID Reference #
&  Comment

Kit# M# Surname 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 17 36 37 12 12 0 <= Modal Haplotype

European MOMMA / REENSTJERNA Descendants
M-30 30 Reenstjerna 13 25 14 11 11 14 12 12 12 13 13 29 16 16 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 16 15 19 17 36 38 12 12 5 _E-11260453d11151
M-10 10 Momma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 17 36 37 12 12 0 _E-112468363228114
M-12 12 Momma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 17 36 37 12 12 0 _E-11246836341331

Descendants of Immigrant JACOB MUMMA - allele 17 at DYS570
10613 57 Mumma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 11 12 19 23 15 15 18 17 36 37 12 12 2 _111125481
10612 56 Mumma 13 25 14 11 11 14 12 12 12 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 11 11 19 23 15 15 18 17 36 37 12 12 2 _111125711
M-07 7 Mumma 13 25 14 11 11 14 12 12 13 13 13 29 16 18 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 17 37 37 12 12 2 _111811411
1862 45 Mumma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 19 17 36 37 12 12 1 _13311917

UNCONNECTED - allele 17 or 18 at DYS570
10614 58 Mumma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 14 18 17 36 37 12 12 1 _U30-112543 (brother)
10619 53 Mumma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 14 18 17 36 37 12 12 1 _U30-112542 (brother)
M-08 8 Moomau 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 18 36 37 12 12 1 _U45-1387411
7056 51 Moomau 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 17 36 37 12 12 0 _U45-137537
21370 60 Moma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 14 17 17 0 10 11 19 23 15 15 18 17 36 37 12 12 1 _U45-149428
M-32 32 Mumah 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 17 36 37 12 12 0 _U76-12352

Descendants of Immigrant PETER MUMMA - allele 13 at DYS388 & allele 35 at DYS CDYa
M-26 26 Muma 13 25 14 11 11 14 12 13 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 17 35 37 12 12 2 _U08-111114
M-27 27 Mumma 13 25 14 11 11 14 12 13 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 19 17 35 37 13 12 4 _U08-12642
7057 52 Mumma 13 25 14 11 11 14 12 13 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 17 35 37 12 12 2 _U28-1403
3316 46 Mumma 13 25 14 11 11 14 12 13 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 17 35 37 12 12 2 _4249121
20816 59 Bell 13 25 14 11 11 14 12 13 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 17 35 37 12 12 2 _42429114

Descendants of Immigrant LEONARD MUMMA - allele 16 at DYS570
M-19 19 Mummau 13 25 14 11 11 14 12 12 12 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 18 0 10 11 19 23 15 15 18 16 36 37 12 12 3 _212231401 (father)
M-04 4 Mummau 13 25 14 11 11 14 12 12 12 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 18 0 10 11 19 23 15 15 18 16 36 37 12 12 3 _2122314012 (son)
1861 36 Moomaw 13 25 14 11 11 14 12 12 12 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 2 _217415742
M-03 3 Moomaw 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 1 _217415a11
M-31 31 Mumma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 37 37 12 12 2 _217514173
M-21 21 Mumma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 29 14 17 17 17 0 10 11 19 23 15 15 18 16 37 37 12 12 3 _217514644 (brother)
M-18 18 Mumma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 1 _217514647 (brother)
728 37 Mumma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 1 _217587411
M-34 34 Mumaw 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 9 11 19 23 15 15 18 16 36 37 12 12 2 _21765858
M-05 5 Mumma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 1 _218333122
M-01 1 Mumma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 1 _21837023
10975 55 Mumma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 29 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 2 _218435143
M-02 2 Mumma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 1 _2105141911
M-16 16 Moomaw 13 25 14 10 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 16 17 17 0 10 11 19 23 15 15 18 16 36 38 12 12 4 _221105511
M-06 6 Moomaw 13 25 14 10 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 17 36 37 12 12 1 _22119362
M-11 11 Moomaw 13 25 14 10 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 2 _22193612
7055 50 Mumma 13 25 14 11 11 13 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 14 17 17 17 10 11 19 23 15 15 18 16 36 37 12 12 3 _2523137411
M-29 29 Mumaugh 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 14 19 16 36 37 12 12 3 _274511141
M-14 14 Moomaw 13 25 14 11 11 14 12 12 14 13 13 29 16 17 9 10 11 11 24 15 19 31 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 3 _292713131
M-15 15 Moomaw 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 9 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 37 37 12 12 3 _29271553
M-25 25 Mummah 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 1 _29627222
M-09 9 Mumma 13 25 14 11 11 14 12 12 13 13 13 29 16 18 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 2 _298221262

UNCONNECTED - allele 16 at DYS570
M-17 17 Muma 13 26 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 2 _U21-1334663
M-22 22 Muma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 28 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 3 _U21-13346792
M-13 13 Muma 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 1 _U21-1492712
10617 54 Mumma 13 25 14 11 11 14 12 12 12 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 2 _U74-1124
3315 43 Mewmaw 13 25 14 11 11 14 12 12 12 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 2 _U07-133352
1860 39 Mumma 13 25 14 11 11 14 12 12 12 13 13 29 16 18 9 10 11 11 24 15 19 31 14 17 17 17 0 10 11 19 23 15 15 18 16 36 37 12 12 4 _U46-1128121
M-35 35 Mumma 13 25 14 11 11 14 12 12 12 13 13 29 16 18 9 10 11 11 24 15 19 31 14 17 17 17 0 10 11 19 23 15 15 19 16 36 37 12 12 5 _U46-113833
3314 48 Mummaugh 13 25 14 11 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 29 14 17 17 17 0 10 11 19 23 15 15 18 16 36 36 12 12 3 _U51-133122
3317 44 Stevenson 13 25 14 10 11 14 12 12 13 13 13 29 16 17 9 10 11 11 24 15 19 30 14 17 17 17 0 10 11 19 23 15 15 18 16 36 38 12 12 3 _U62-1472152
21944 62 Mumma 0 ## _U57-19111
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Mumma DNA Results – Cladogram
(Phylogenetic Chart) 
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YHRD Database Haplotype Matches

3 out of 15,815 samples
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How Many Markers?
(measurements along the chromosome)

• 12 - 18 Markers  ($95 - $99)

– Generally adequate to prove Non-Relationships.
• 23 - 26 Markers  ($138 - $155)

– Non-relationships become clear.
– May define close relationships.

• 37 - 43 Markers  ($189 - $199)

– Family branches may become clear. 
• 67 - ? Markers  ($269 - $?)

– For serious surname research projects
– Perfect matches are related
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MRCA
Number of Markers vs. Generations



21

Relatedness Based on Genetic Distance
(number of mutations)

8 or more7 or more5 or more3 or moreNot Related

7 TBD64-Doubtful Relationship

4-6 TBD3-52-3-Possibly Related

0-3 TBD0-20-1-Closely Related

67 
Markers

37 
Markers

25 
Markers

12 
Markers

Relatedness based on 
genetic distances
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DNA Genealogical Testing Companies

• Family Tree DNA http://www.familytreedna.com
12, 25, 37 & 67 markers (Uni. of Arizona)

• Relative Genetics http://www.relativegenetics.com 
18, 26, 43 markers (BYU – Sorenson laboratories)

– DNA Heritage  http://www.dnaheritage.com
23 – 43 markers (Sorenson - English $6/marker)

– GeneTree  http://www.genetree.com
43 markers (Sorenson - specialty is paternity testing)

• Oxford Ancestors http://www.oxfordancestors.com
10 markers (£180  Oxford University)
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SMGF Database
(Sorenson Molecular Genealogy Foundation)

• Goal - “Build the world's foremost collection of DNA 
and corresponding genealogical information”.

• Begun in 2000 by BYU as the “Molecular Genealogy 
Research Project” funded by Sorenson.

• SMGF formed to create the SMGF databases.
• Participation is “Free” with DNA & 4 gen pedigree.

I RECOMMEND PARTICIPATION!
http://www.smgf.org/pages/participate.jspx
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Search of the SMFG Database
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SMFG Pedigree of Participant
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Partial Screen Shot of Pedigree
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DNA Y-Chromosome Databases

• YHRD http://www.ystr.org/index.html European Forensic
42,000+ results - 11 markers - number of matches only

• Ysearch http://www.ysearch.org FTDNA supported
30,000+ results - 100 markers, surname & haplotypes

• RAO http://www.familytreedna.com FTDNA users only
72,000+ results - 67 markers

• SMGF http://www.smgf.org Sorensen Molecular database
25,000+ results - 43+ markers surnames & haplotypes & 
pedigrees

• Relative Genetics http://www.relativegenetics.com
? Results - Surnames(?) & haplotypes

• Y-base http://www.ybase.org DNA heritage supported
9,000+ 49 markers  surnames & haplotypes
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DNA Resource Information

Y-Chromosome Tutorial (101)
http://blairgenealogy.com/dna/dna101.html

DNA Information Links
http://www.smgf.org/pages/dna_links.jspx

Mumma Surname Project Results – FTDNA
http://www.familytreedna.com/public/mumma

Mumma Surname Project Results – My Site
http://www.mumma.org/DNA.htm
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Book Resources

• Trace Your Roots with DNA (2004)
by Megan Smoleynak Smolenyak & Ann Turner $10

• DNA & Genealogy (2005)
by Colleen Fitzpatrick & Andrew Yeiser $22

• The Seven Daughters of Eve (2000) mtDNA
by Dr. Bryan Sykes $16
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CODIS (FBI)
COmbined DNA Indexing System




