
Who Killed the Somerton Man 
Zihe Peter Wang a1684198

ELEC ENG 4068 HONOURS PROJECT
B.E. in Computer Systems Engineering

Date submitted: June 7th 2019

Supervisor: Derek Abbott



Acknowledgments

Appreciate the help from the supervisor Dr. Derek Abbott who provide 

important suggestions and guidance to the project. 

2



Executive Summary

Somerton Man case is most mysterious case in last century. A unknown man was 

murdered on Somerton Beach, and identifications of the killer and the victim are still 

mysteries nowaday. The project aims to investigate the identification of the Somerton 

man with his DNA data provided. Unfortunately, the DNA data is incomplete and has 

a high drop rate, therefore the team of the project would be required to use different 

strategies and techniques to recover the DNA and find out any possible 

characteristics of the Somerton man.

To approach the goals of the project, the team would have firstly recover the DNA 

data and conduct DNA analysis via online services. With different recovery algorithm,

the team would have multiple sets of recovered DNA and compare the differences 

between them. Another key task is the degradation process of complete DNA data. 

By degrading a complete DNA file, the difference between a complete DNA and 

incomplete DNA can be observed.

Since the project is still in progress, there is no typical characteristic of the Somerton 

man being identified.
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1 Introduction

1.1 Motivation
The main topic of the project is human identification via using software programming 

and genetic analysis techniques. The project conducts a study on investigating the 

identification of the victim in the Somerton man case which is one of the most 

mysterious cases in last century. On December 1st 1948, a well-dressed male was 

found dead on Somerton Beach in Adelaide [1]. He was clean-shaven, well dressed 

in a suit and no belongings could prove his identity [7]. Later the man was called as 

Somerton man. The figure below shows the look of the Somerton man.

After more than half century, the identification of the Somerton man is still unsolved. 

With the supply of Somerton man’s DNA data extracted from his hair. Unfortunately, 

the DNA data is incomplete, but the team of the project would try the best to find who 

the Somerton man is with modern techniques.

As mentioned previously, human identification is the main topic of the project. In 

modern society, human identification techniques is useful in multiple aspects, such as

criminal investigation or seeking relatives. Most current identification techniques 

would require high quality DNA samples, but the project focus on investigating 

identification techniques based on low quality genetic data. Also the project 

concentrate on using electrical engineering methods to improve the identification 

techniques.

1.2 Objectives

The aim of the project is to investigate the identification of the Somerton man. To be 

more specific, the group is aiming to identify any possible physical characteristics, 

genetic diseases or ethnicity of the Somerton man. To achieve these goals, the team 

would use software and genetic analysis techniques to work on the Somerton man’s 

DNA data (eg. Recovering the Somerton man’s DNA data).
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Figure 1.1: The Somerton Man



2 Background

2.1 DNA
DNA is the hereditary material which stores the genetic information in humans [2]. 

There are two types of DNA in human beings, one is known as nuclear DNA which is 

located in cell nucleus and another type is  mitochondrial DNA which is located in the 

mitochondria. This project only focuses on the analysis of nuclear DNA. DNA stores 

genetic information as a sequence built up with four types of nitrogen bases which 

are adenine (A), guanine (G), cytosine (C), and thymine (T) [2]. Also, a sugar 

molecule and a phosphate molecule are

attached to each nitrogen base to form a

molecule called nucleotide. The bases

would pair up (A with T and C with G)

and multiple nucleotides are placed in

two strands to form a double helix which

looks like a spiral [2]. In general, a DNA

is a genetic sequence formed by multiple

base pairs. The genetic instructions of

building and maintaining an organism

are obtained from the order of these

base pairs [2]. There are about 3 billion

bases in human DNA, in which more

than 99% of the bases are common in all human beings, and the physiological 

differences among people depends on these 1% DNA.

2.2 Chromosome
Chromosome is an integrated package of DNA molecules. It has thread-like 

structure, and DNA molecules are coiled up around hi stones proteins to form the 

structure [3]. There are 23 pairs of chromosomes in human body’s cell, which is 46 

chromosomes in total. 22 pairs are called autosomes which are common for both 

males and females and the last 23rd pair is sex chromosomes which differ males and

females. In this project, the DNA data analysis would only focus on autosomes [4].
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Figure 2.1: DNA structure



2.3 SNP
Single nucleotide polymorphisms(SNPs) are most common type of genetic variation 
among human beings [5]. Each SNP represents a difference in a nucleotide which is 
a single DNA molecule [6]. For instance, a SNP may replace a nucleotide of base 
guanine (G) with cytosine (C). These SNPs can be found nearly once in every 1,000 
nuceotides on average in a person’s DNA. Most SNPs do not effect health of owner. 
However, some of these variations may associated with diseases.

2.4 DNA reference file
A DNA reference file stores a group of SNPs data of owner’s DNA. The format of 
DNA reference files using in this project is the same format of 23andMe company’s 
file. A screen shot of a sample file is shown below.

As shown in the figure, there are 4 columns rsid, chromosone, position and genotype
in the DNA reference file. The rsid is a unique id used to identify a specific SNP [9]. 
The format of rsid starts with “rs” and followed by a number (eg. rs123456). These 
rsids are commonly used by researchers and databases. There is another special 
format of rsid that starts with “i” and followed by a number (eg. i123456). This “i” 
format is used internally by 23andMe to identify the unknown SNP and can not be 
used in public database. The second column chromosone identify which 
chromosome the SNP belongs to. Then the third column position indicates positions 
of SNPs in owner’s DNA sequence. Last column genotype represent the base pairs 
of variants(A, T, G, or C). Note that there are some cases, the genotype result for 
some SNPs are not able be provided and “--” would be displays in genotype column 
[9].
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3 Task 1: Testing with Somerton Man’s DNA reference 
file

3.1 Aims
The aim of this task is to have a basic understanding of the DNA reference file and 
DNA analysis techniques. The project provide a DNA reference file of the Somerton 

man which is not a complete data. A screen shot of the file is shown below. 

The first goal of this task is to evaluate the quality of the file including counting the 
total amount of SNPs and the amount of available SNPs. After this, the team should 
try to conduct some DNA analysis on the DNA reference file.

3.2 Methods
To approach the first goal of this task, the team has developed a program which 
provide functions for counting total amount of SNPs, amount of available SNPs 
(SNPs that do not have genotype of “--”) and determine the percentage of available 
SNPs for each 22 chromosones of input DNA raw data. Program was developed with
C++ language.

Then a website called GEDmatch has been used for conducting DNA analysis. 
GEDmatch is a website that has an open data personal genomics database and 
provide tools for DNA and genealogy research. The site become well known after law
enforcement in California use it to the Golden State Killer
case and are commonly used by all law enforcement in
United State [10]. Somerton Man’s DNA reference file
was uploaded to the website and tried to conduct further
DNA analysis.

3.3 Results
The counting outputs of Somerton man’s DNA data is
presented in figure 3.2. As the figure shown, there are
more than 0.6 million SNPs in the files, but only about 2%
of them have determined base pairs. In DNA analysis,
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Figure 3.1: Screenshot of Somerton Man’s DNA reference file

Figure 3.2: SNPs counting results of 
Somerton man DNA file



only the SNPs with available base pairs can be used and large amount available 
SNPs would be required. 

Then the team upload Somerton man’s DNA reference file to GEDmatch, but the 
website reject to process the data due to the file did not meet the minimum 
requirements of 2000 SNPs for each chromosome. The team was failed to conduct 
DNA analysis on Somerton man’s DNA data.

In order to satisfy the minimum requirements of GEDmatch, a data recovery work 
would be required.
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4 Task 2: Artificially complete DNA file

4.1 Aims
First aim is to recover Somerton man’s DNA file to have more than 2000 available 
SNPs for each chromosome. Different recovery algorithms can be implemented to 
produced multiple synthetic DNA reference files. Then the second aim is using tools 
provided on GEDmatch to conduct DNA analysis. Analysis could including searching 
relatives or checking ethnicity. Also, the team should compare the analysis outcomes 
of different artificial DNA files.

4.2 Methods
The recovery works would be done by developing multiple programs with C++. In 
general, the recovery work is to replace fixed amount of empty SNPs with available 
SNPs. Several algorithms implemented would be introduced. First algorithm called 
random algorithm is to replace empty SNPs with random base pairs in genotype. 
Replacing empty genotype with homozygous pairs (AA, GG, TT, CC) can be 
considered as another algorithm called identical algorithm.

After creating several analyzable DNA files, upload them to GEDmatch and using 
one-to-many tool to check is there any relative person can be found in the database. 
In addition, ethnicity check tool is used to obtain the ethnicity proportion of each 
artificial DNA kit.

4.3 Results
With the developed program, multiple artificial DNA kits were created. Unfortunately, 
all of these DNA kits have 0 matches with other DNA in the public database which 
means these artificial DNA have no relative can be found in the GEDmatch database.

Figures 4.2 to 4.5 are ethnicity proportions of artificial DNA kits implementing 
random algorithm with different amounts of SNPs. Figures 4.6 presents the 
ethnicity proportions of artificial DNA file implementing identical algorithm of AA 
with 3500 SNPs for each chromosome.
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Figure 4.2: Ethnicity proportions (replace all empty 
SNPs with random pairs)

Figure 4.3: Ethnicity proportions (replace empty 
SNPs with random pairs, 2500 available SNPs each 
chromosone)

Figure 4.1: match results of artificial DNA(replace all empty SNPs with random pairs)
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Figure 4.5: Ethnicity proportions (replace empty 
SNPs with random pairs, 3500 available SNPs each 
chromosone)

Figure 4.4: Ethnicity proportions (replace empty 
SNPs with random pairs, 5000 available SNPs 
each chromosone)

Figure 4.6: Ethnicity proportions (replace empty 
SNPs with AA pairs, 3500 available SNPs each 
chromosone)



5 Task 3: Research on SNP

5.1 Aims
During this task, the team would focus on searching clinical effects of each
available SNP and identify any possible genetic disease or physical 
characteristics that Somerton man has.

5.2 Methods
To search the clinical effects of SNPs, the team would develop a data 
mining program to collecting information in SNP database. The SNP 
database currently used is dbSNP which is the largest database for 
nucleotide variations in the world, and is managed by the National Center 
for Biotechnology Information (NCBI) [11]. Figure 5.1 shows the 
information provided by dbSNP, and the team would collect the clinical 
significance refers to each rsid.

5.3 Result
This task is currently in progress. So far the
team has finished the demo of data mining
program. A sample output is presented in
figure 5.2. As the figures shown, the
program do record the clinical effects, but
with insufficient information. The demo only
collect disease name and a part of these
names are not provided or not specified. 

In addition, dbSNP only provide a brief
description of the clinical effects. More
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Figure 5.1: information of SNP rs12913832

Figure 5.2: sample outputs of data mining program



details are linked to another database called ClinVar. Clinvar is a freely 
accessible, public database that provide medical reports of the 
relationships among human variants and phenotypes [12]. The information
provided by Clinvar requires a high level of knowledge in genetics areas, 
therefore further research would be required.

The next version of the program should be able to collect the information 
of allele and Clinvar accession ID which links to the Clinvar database.
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6 Task 4: Degradation of complete DNA

6.1 Aims
In previous tasks, all works are done by using incomplete DNA raw data. In
this tasks, the team aims to work out how DNA analysis works on complete
DNA reference files, and what could happen to the DNA analysis results if 
these complete DNA data are degraded to the same level of the Somerton 
man’s DNA data.

6.2 Methods
Firstly, the team would obtained at least 2 complete DNA reference files 
from volunteers to conduct the tests. Once the complete DNA data is 
received, analysis done in task 2 should be executed again with the 
complete files. Observe the outcomes.

Then develop a program to degrade the complete DNA data to the same 
level of Somerton man’s DNA data. Rerun the replacing program 
developed in task 2 to ensure the degraded file meet the minimum 
requirements of the GEDmatch. Therefore, the complete DNA reference 
files should be firstly degraded, then replace the empty SNPs with AA base
pairs until the files have 2000 available SNPs for each chromosome. 
Finally, upload these modified DNA data to GEDmatch and rerun the tests 
for DNA analysis.

6.3 Methods
The team ordered 2 complete DNA reference files. But unfortunately, due 
to some unexpected issues, only one DNA reference file has been 
received. Another one should be received within a month, and at the start 
of next semester.

By uploading the complete DNA reference file to GEDmatch, a set of 
relative DNA has been found in the database. A part of these relative DNA 
kits are presented in figure 6.1.
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Figure 6.1: parts of relative DNA to the complete DNA reference file



Figure 6.2 and figure 6.3 represent the ethnicity proportion of the 
complete DNA reference file and the degraded DNA file. According to the 
figures, the major proportions of ethnicity of complete DNA are east Asian 
(83.13%) and Siberian(14.82%). After the degradation, the proportion of 
other ethnicity increased, but the 2 major proportion east Asian and 
Siberian still occupied large area in the pie charts. This can be an evidence
proves that the major proportion of ethnicity for an incomplete DNA could 
be the major ethnicity proportion of the complete DNA.

Figure 6.4 is the ethnicity proportion of a DNA kit that modified from 
Somerton man’s DNA by replacing empty SNPs with AA base pairs until 
each chromosome has 2000 SNPs. In this figure, the greatest portion is 
North Atlantic. This can somehow lead to a clue that the ethnicity of 
Somerton Man is North Atlantic. But since the team only has one complete
DNA file test results to support this theory which is clearly not a strong 
evidence. Further research or test would be required to study such theory.
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Figure 6.2: ethnicity proportion of complete DNA Figure 6.3: ethnicity proportion of degraded complete DNA

Figure 6.4: ethnicity proportion of Somerton man’s DNA



7 Project Management

7.1 Budget
There are $250 budgets assigned to each member in the project, in which is $500
budgets in total for the project. Most budgets are spent on ordering 2 DNA kits 
from 23andme company for DNA testing. The details are shown in the table 
below. There is a plan on spending the rest of budgets on purchasing the advance
services provided on GEDmatch. But the team is still evaluating demand of using 
these services.

Item Quantity Cost

23andme DNA kit (including
shipping fees)

2 $200 each

Total Cost $400

Remaining 
Budget

$100

7.2 Risk Management
The risk assessment table are listed below. Several risks occurred during the 
progress. One of the group member was absent in the meeting several times due
to time clash. But there is always at least one member attend the meeting with 
the supervisor. Members sometimes misunderstand assigned task, but issues 
were always fixed in the meeting in the following week. 

Risk Likelihood Consequences Risk Estimation

Absence of meeting Unlikely Minor Low

Miscommunication of 
members

Unlikely Moderate
Medium
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Loss of data Unlikely Severe High

Delay of task completion Likely Major High

Bugs in codes Likely Minor Medium

Out of budget Rare Severe Medium

Misunderstanding of 
tasks

Unlikely Moderate
Medium

Unethical works Unlikely Major Medium

Member drop the course Rare Severe Medium

Bad quality of purchased 
items

Unlikely Major
Medium
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8 Conclusions

So far, the team has finished first 2 tasks, and have create several artificial

DNA kits for testing. Also, the team has working on searching clinical 

effects of each SNP exist in Somertan Man’s DNA raw data. And the last 

tasks degradation of complete DNA files has already started and several 

test results have been presented.

Unfortunately, there is no much information being found to identify any 

characteristic of Somerton man. The only clue is that the Somerton man 

might have part of North Atlantic ethnicity according to the results 

discussed in task 4 which can not be recognize as a strong evidence to this

clue.

Although the current outcomes can not provide identify the Somerton 

man, the 2 major task (task 3 and 4) have already started, and could allow

the team to develop more genetic information about the Somerton man in 

next semester.

8.1 Future Work
The major effort would be done in semester B are finishing task 3 and 4. 

Several suggestion are provided for future works: 

• In task 3, the information provided by dbSNP and clinvar database 

require high level understandings in genetics. In order to save times

on doing research, it suggest that to find a professional  in genetics 

area to provide some advices for the team.

• In task 4, the team could degrade the files from higher levels to 

lower levels (remaining 80% SNPs to remaining 50% SNPs). Conduct

the same DNA analysis in task 4 results, and observe how the 

results changes.
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Appendix A: Source Code

A.1 Risk matrix
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Glossary and Symbols

DNA: Deoxyribonucleic acid

SNP: Single-nucleotide polymorphism
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