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The Marcinelle Mining Distaster



Marcinelle - Belgium



Marcinelle coal mine

• 1000 m deep

• 170 000 tonnes/year

• 700+ workers 
(many Italian immigrants)



8 August 1956: The Marcinelle mining diaster

262 dead:  
•  136 Italians
•  95 Belgians

All except 17 identified



2003 TV series (IMDb: 6.9) 2006 (50th anniversary)



2021: Exhumation of the 17 unidentified



Home page: https://magnusdv.github.io/pedsuite

Source code: https://github.com/magnusdv

Developers: Magnus D. Vigeland, Thore Egeland

The ped suite: 
A collection of packages for pedigree analysis in R

https://magnusdv.github.io/pedsuite
https://github.com/magnusdv


Victims and 11 reference families: genotyped with 23 STRs

V6 = M11
LR = 3.6 ∙ 109

V15 = M8
LR = 1 ∙ 104



LR distributions (5000 simulations of MP)

Conclusion for F10: 
Terrible power



What to do?

• Recruit additional relatives?

• Lineage markers? (X, Y, mtDNA)

• Use SNP panel?
Updated STR analysis:
LR = 40 for victim V9



The FORCE panel

• 3931 autosomal SNPs for kinship

• 4 samples typed 

• After QC: 3836 SNPs (98%)

Tillmar et al.: The FORCE Panel: An All-in-One SNP Marker Set ... for General Forensic Applications. Genes 2021

Andreas Tillmar

POI



LR approach 1

Merlin: LR = 1.47 ∙ 1064



LR approach 2: H2 = distant relative



LR approach 2: H2 = distant relative



IBD segment analysis



Recap: Recombination and IBD

Identical by descent



SNPs → IBD segments ??

SNP Sample1 Sample2 IBS IBD

snp1 A/A G/G 0 No

snp2 A/G A/A 1 ?

snp3 A/T A/T 2 ?

... ... ... ... ...

IBD = identity by descent
IBS = identity by state



Software for IBD detection

• More than 30 published programs!

• But - some of them ...
• require > N markers (N = huge number)

• require > N samples

• require phased data

• require massive installation+setup

• don't work

• don't exist anymore

Not a single successful run so far

Henrik Nordtorp



ibdfindr: 
An R package for detecting IBD segments from SNP data

library(ibdfindr)
ibd = findIBD(data)
plotIBD(ibd, chrom = c(6,9))

R code

Input data (N = 3836):

• Fits a continuous-time HMM
• Predicts IBD segments (Viterbi algorithm)
• Finds posterior IBD probs (forward-backward algorithm)

Source code, docs & examples:
https://github.com/magnusdv/ibdfindrhassle-free



+ chrom 21, 22



Summary for CW063 vs. CP620:
• 22 segments
• 744 cM total sharing

Q1: Compatible with MP?   (1st cousins)

Shiny app ibdsim2:
https://magnusdv.shinyapps.io/ibdsim2-shiny/



Summary for CW063 vs. CP620:
• 22 segments
• 744 cM total sharing

Q1: Compatible with MP?   (1st cousins)

Q2: Are there more likely alternatives?

Shiny app ibdsim2:
https://magnusdv.shinyapps.io/ibdsim2-shiny/



ibdRel: Classifying relationships from IBD segments

Henrik Nordtorp

https://github.com/hnordto/



The X-FORCE!

• 246 X-chromosomal SNPs



But...are the individuals related on X?

CP620 CW543 CW544

Kinship (𝜑) 0.0625 0.03125 0.03125

Expected IBD 25% 12.5% 12.5%

Autosomal

X-chromosomal

CP620 CW543 CW544

Kinship (𝜑) 0.125 0.1875 0.1875

Expected IBD 25% 37.5% 37.5%



ibdfindr: comparing POI to each ref on X



• No IBD sharing on X between 
POI and CP620!?

• Does this ruin everything?

• ibdsim2: No, this is quite 
normal for this relationship!



SNP data

Shared segments Relationship

ibdRel

ibdfindr

LR ➢ vs. unrelated
➢ vs. distant

Summary:
Tools for SNP-based kinship/identification 

• pedsuite
• FamLink2
• FamLinkX

MERLIN
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