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First – Just What is a centimorgan??

• According to “Wikipedia:

?? Huh?? 
What…??!



First – Just What is a centimorgan??

• Okay, for the rest of us:

• centiMorgans are simply a concept of DNA “relatedness” between two people

• Don’t worry about the definition as it’s complicated and statistical

• Just know that the larger the number is the more closely the two are related



Put Another Way

• On a “number line”…

• centiMorgans vary between 0 and ~3500 3500 indicates 
parent/child

0 indicates 
no DNA shared



First, let’s understand relationships a bit



What’s a 1st Cousin, once removed, half, etc.?

• 1st cousins share both of one set of grandparents, children of your 
aunt or uncle



“Removed”

• Removed – simply means the difference of a generation

OR

Once removed means the other person is either one 
generation older or one generation younger



“Half” Relationships

Half-sibling shares only one of two parents

Half-1st cousin shares only one of two grandparents



Second Cousins

• 2nd cousins share a set of 
great-grandparents

• A child of a 2nd cousin 
would be your 2nd cousin 
once removed



Putting it all together



Why is all this important??

• Relatedness is tied to the centiMorgan (cM) values

• For instance, 1st cousins typically are in a range from 400 to 1400 cMs

• A half-1st cousin is “generally” about half that range or 150 to 600 
cMs

• Similarly, a 1st cousin once removed is also in the range of 150 to 600 
cMs

Notice how a 4th cousin shares much less 
DNA than a 1st cousin---~35 versus ~800



Spectrum of “Relatedness bins”

• Parent-Child 

• Sibling

• Aunt/Uncle/Niece/Nephew/Grandparent/Grandchild/Half-Sibling

• 1st cousin

3500 cMs

2500 cMs

1800 cMs

800 cMs, but range can actually 
be from 400 to 1000 cMs

Really important note:  the more distant a relation is the higher the 
expected variation is in centiMorgan values. The values above are averages

So, if you have a match of 1800 cMs it 
could be any one of a number of 
relationships; you need to reduce the 
possibilities by considering 
generational differences and possible 
half relationships



Adding average centiMorgan strength to our diagram

1750 cMs 2500 cMs910 cMs

510 cMs

1750 cMs

1750 cMs

1750 cMs

1750 cMs

510 cMs

510 cMs

910 cMs

3500 cMs
3500 cMs

240 cMs

120 cMs

910 cMs

910 cMs240 cMs

REMEMBER: 
these are 
average values!



Shared centiMorgan Project is your friend!

• https://dnapainter.com/tools/sharedcmv4

https://dnapainter.com/tools/sharedcmv4


Shared centiMorgan Project is your friend!

• Enter a centiMorgan value and see what the most likely possibility is

A 280 cM match is mostly likely one of 
these relationships --- use other 
information such as age for generation 
difference or possible half relationships to 
narrow down to the most likely relationship



Shared centiMorgan Project is your friend!

• Click on one of the potential relationships to see histogram showing 
the distribution of 2nd cousin relationships

Most 2nd cousins 
between 150 cMs 
and 400 cMs



What does “total” cMs mean?

• You and your match share 
one or more segments of 
DNA of varying length

• Each segment has a 
centiMorgan value

• Add all the centiMorgan 
values together to get the 
total value

This is a 1st cousin once removed with 19 
shared segments varying between 7 and 65 
cMs.  Add them all together and they add up 
to 476 cMs, a typical value for a 1C1R



How are centiMorgans Displayed on 
Different Platforms?



Ancestry



23 and Me

• Do not show centiMorgan values but in percentages instead

Click on the match and then 
match details to get the 
actual centiMorgan value



My Heritage



Family Tree DNA



Living DNA

• Shows both percentages and the centiMorgan values



GEDmatch

• GEDmatch is not a testing site but a service 
where you can upload your downloaded DNA 
from any of the testing services

• Hard to find here on this 1-to-many search 
but if you look closely you’ll see the Total cM 
value



What does it mean if I share 0 (zero) cMs with 
a person?
• Simply that you do not share any DNA with that person

• Does that mean you are not related to the person?

• NO, well not necessarily anyway!

• If the person is believed to be a parent, child, brother, uncle, etc. then 
it IS a red flag that the relationship may not be what you expected

• But, for a more distant person such as a 4th cousin, it’s entirely 
possible that you don’t share any DNA simply due to what we call 
random recombination.



One Last Thing

• Why do I label this number line in different colors?
• BLUE: very close relatives, you normally would recognize someone who 

is in the 300-3500 cMs range
• GREEN: the most useful range for working with DNA matches as they 

can help identify great-grandparent and 2nd great-grandparent lines
• PINK: may be more difficult to identify as more distant and may even be 

false match
• RED: high chance of false match. Stay away from these most of the time



Summing Up

• centiMorgans are integral to analyzing DNA matches

• Range from 0 to 3500

• Get familiar with the DNA Painter site for Shared 
centiMorgans

• Understand the spectrum of centiMorgan values as well 
as the increasing uncertainties as you deal with smaller 
and smaller values



Quote of the Day

“DNA doesn’t lie.  But 
it sure can be 
misinterpreted.” 

– Ken Waters



Upcoming Classes/Presentations

Saturday, Aug 18, 3 pm

Title: DNA Mysteries
Description: What mysteries can be revealed with a DNA test? 
We will discuss actual instances of surprise matches, how you can 
learn from them, and where to go from there.

Saturday, Dec 9, Time TBD
Title: DNA Q & A

Description: Do you have questions about DNA testing? 

Have you taken a DNA test and need some help? Bring 
your questions and mysteries to solve.

All library classes that are highlighted in blue are free to attend and require no registration 
and held at the Red Mountain Mesa Public Library at 635 N Power Rd in Mesa (unless 
otherwise noted above).
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