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GLOSSARY OF TERMS AND ABBREVIATIONS 

ACT – Australian Capital Territory 

AFP – Australian Federal Police 

AFRT – Archaeological Forensic Recovery team, Ontario 

AFTER – Australian Facility for Taphonomic Experimental Research 

ALS – Alternate Light Sources  

ARU – Anglia Ruskin university  

BY40 – Brilliant Yellow 40 – A dye stained used after superglue fuming 

Cyanoacrylate – A fingermark treatment method also referred to as 

superglue fuming 

CAST – Home Office Centre for Applied Science and    

            Technology (Now part of DSTL), UK 

CBRNE – Chemical, Biological, Radiological, Nuclear, Explosives, Canada 

CEU – Chemical Enhancement Unit – Part of the Police  

          Fingermarks are developed on items recovered from  

           Crime scenes  

CIT – Canberra Institute of Technology 

CJS - Criminal Justice System  

CSI – Crime Scene Investigator  

CSSB – Crime Scene Services Branch, NSW 

DVI – Disaster Victim Identification 

Fingerprint – Impression of a finger from a known                

                          A known source – For Example from a 

                          Person in custody 

Fingermark – Impression with no known source – For  

                          Example from a crime scene 

FIU – Forensic Identification Unit 



 

 

FIS - Forensic Identification Services 

FRG – Fingerprint Research Group, Sydney 

FSB – Forensic Sciences Branch, NT 

FSG – Forensic Services Group, NSW 

FVM – Fingermark Visualisation Manual  

HEI – Higher Education Institution  

IR – Infrared  

LCV - Leuco Crystal Violet 

NCFS – National Centre for Forensic Studies, Canberra 

NIFS – National Institute for Forensic Science, Australia and New Zealand 

NSW – New South Wales, Australia 

NT – Northern Territory 

OCG – Organised Crime Group  

PSNI – Police Service Northern Ireland  

RCMP – Royal Canadian Mounted Police 

Ridge detail – The pattern and minutiae of a fingerprint, used in 

identification 

R6G – Rhodamine 6G – A dye stain used after CA (superglue) fuming 

SOCO – Scenes of Crime Officer (essentially the same as a CSI) 

SPVM – Service de police de la Ville de Montreal 

SSU – Scientific Support Unit 

STEM – Science, Technology, Engineering and Mathematics  

SQ – Surete Du Quebec 

UC – University of Canberra 

UTS – University of Technology, Sydney, Australia  

VIFM – Victorian institute of Forensic Medicine 

VMD – Vacuum Metal Deposition  

WSU –Western Sydney University 



 

 

 

 

1. 

EXECUTIVE SUMMARY 

 

 

 

 

 

 

 



 

 

 

ORIGINAL OBJECTIVES 

(Application) 

         1. 

To visit fingerprint practitioners in countries with extreme environments and 

investigate their methods of developing marks within their environmental 

context 

      2. 

To choose countries with a strong background in utilising fingermark 

development procedures in criminal investigations in order to identify methods 

that are robust, both in terms of mark enhancement but also for use in an 

established criminal justice system (CJS). This will ensure applicability when 

developing the Fellowship findings upon return to the UK    

 

3. 

To Establish whether any development methods investigated could be 

adapted to UK forensic evidence which has been recovered from the burial 

environment 

 

 

 

 



 

 

 

EVOLUTION OF OBJECTIVES  

(Pre travel) 

         1. 

To visit forensic archaeology practitioners in both countries to discuss 

utilisation of methods, case studies, types of evidence recovered and 

consideration of fingermark recovery 

 

      2. 

Whilst visiting Crime Scene Investigators (CSI’s) and/or fingerprint 

practitioners to discuss any processes of removal of contaminants from items 

prior to examination for fingerprints. As no research was available for soil as 

a contaminant, to investigate methods of soot removal in arson cases as an 

alternative approach. 

 

      3. 

To visit Higher Education Institutions (HEI’s) who have Forensic Science 

Programmes or appear to have close inks to local law enforcement forensic 

units in order to explore how academia and practice can work together to 

further research and improve student experience.  

 

 

 



 

 

 

KEY FINDINGS 

1. 

The UK has a strong history in the research and practise of fingermark 

development. To this end practitioners in chemical enhancement units (CEU) 

have a research-based Home Office manual (developed by the CAST – the 

Centre for Applied Science and Technology) to which they adhere when 

undertaking fingermark examinations. This Fingermark Visualisation Manual 

(FVM) (Bandey, 2014) has processes for examination, based on substrate, 

contaminant or particular conditions. Where a process or substrate is not 

included in the manual or has not been completely optimised, this constitutes 

a gap in knowledge. The manual does not have defined processes for the 

examination of forensic items that have been recovered from the burial 

environment 

2.  

Australia and Canada both have a strong history of using fingermarks 

successfully within their Criminal Justice Systems. Furthermore, they have 

clear and strong research outputs in fingermark development which 

influences practitioners’ processes. Both countries are geographically vast 

with a range of environmental conditions, which influence the processes 

undertaken during fingermark development. They both have interesting and 

successful approaches to processes within their laboratories, several of 

which are not routinely used in the UK.  For example, in two Canadian 

laboratories, a pre-treatment process using Alternate Light Sources (ALS) 

was observed and results from studies there have shown increased success 

rates. In both countries the wide use of Vacuum Metal Deposition (VMD) 

shows favourable results on surfaces which are considered ‘difficult’. 

Although this process is recognised and recommend within the FVM, there 

are very few (Police) operational VMD machines in the UK. 

 



 

 

 

3. 

Both countries have a number of ‘pre-treatment’ processes which were 

observed and would be applicable to the problem of examining items from 

the burial environment in the UK. These include potential methods for the 

removal of contaminants, including soil, which would ordinarily inhibit the 

development and visualisation of marks on the recovered item. However, 

both countries had practitioners undertaking and publishing research into 

the removal of contaminants from items prior to fingermark treatment. 

This includes removal of soil from vehicles and of bodily fluids from 

associated materials. One Police force in Australia indicated a current issue 

with the removal of soil from items buried by organised crime groups 

(OCG’s), indicating that further research in this area is necessary.  

4. 

Both countries provided examples of case studies involving the burial of 

items in a forensic context. The overriding consensus was that the most 

important factor for consideration was the body, with limited attempts at 

informed processing of associated evidence for further forensic 

opportunities. This reflects experiences in the UK. A lack of directed process 

for fingermark examination mirrors the fundamental basis for this 

fellowship. The practitioners recognised that, indeed, this is a subject that 

needs through investigation, therefore having global importance.  

5. 

In both countries there were found to be examples of strong links between 

Academia and practice. In Sydney, in particular, the relationship between 

New South Wales (NSW) Police and University of Technology Sydney (UTS) 

has a very strong academic teaching, research and practice relationship. 

This extends more widely to other partnerships, Police forces and 

universities both within and outside of NSW.  Such partnerships extend to 

Police Forces being able to utilise equipment used and owned by universities 

and reciprocally offering internships to students. This ultimately results in 

shared research practice and efficient problem solving across both sectors 

 



 

 

 
RECOMMENDATIONS 

 To expand research into Scientific Support units in the UK  

 To expand current links to Forensic Archaeology globally 

 To research methods for soil removal from evidence 

To implement ALS stage in pre-treatment and collect data  

To utilise fingermark development processes identified 

 To inform practice as to maximising forensic recovery from the burial 

environment 

 To model the relationships between academia and practices and 

establish working groups  

 To build the Churchill Forensic Network 

 

 

 

 

 

 



 

 

2. 

INTRODUCTION AND 

APPROACHES 

 

 

 

 



 

 

Image 1. Sydney Harbour Bridge and Opera House                      Image 2. Niagara Falls Canada (Both images Author own) 

 

My Fellowship took me to Australia and Canada during the 

summer of 2019 to meet with those engaged in 

fingermark development and research, forensic education, 

forensic archaeology and crime scene practice.  

 

 

 

 

 

 



 

 

CONTEXT 

Globally, the use of burial as a method of concealment by the criminal 

fraternity is well known. It can be a temporary or a permanent measure to 

hide evidence related to a multitude of crimes. However, often it is linked to 

the most serious crimes such as murder and the activities of OCG’s.  In 

the context of OCG’s temporary concealment is most likely as they seek to 

hide weapons, drugs and/or cash in the short term. Similarly, some smaller 

groups or individuals committing crimes such as burglary and less organised 

drug operations may bury these items and/or stolen property. In instances 

of major crime, such as murder, it is most likely that concealment is intended 

to be permanent and will likely be of a body/ bodies or items associated with 

the crime such as weapons, clothing or a victim’s belongings. In rare 

instances the clandestine burials of people may be temporary initially 

(primary deposition site) and the body(s) moved to a secondary, permanent 

location. Burials can be small (not much bigger than the item being buried, 

for example a knife) up to an extensive area, in the cases of mass burials 

related to genocide and war crimes. Most burials are relatively shallow for 

myriad reasons related to offender behaviour and difficulties in digging 

(again for several reasons). Despite these difficulties, however, burial 

remains a concealment choice for the individuals and groups discussed above. 

 

There are myriad tools and scientific techniques at the disposal of an 

investigation team. Many evidence types can be used to achieve the goals 

PURPOSE OF A CRIME SCENE EXAMINATION 

a)  Enable the investigator to interpret the scene in order to 

reconstruct a series of events 

b) Identify the perpetrator(s) of the offence  

and/or; 

c) To place the perpetrator at a given location 

And/or 

d) To identify a victim(s)  

and/or 

e) To place victim(s) at a given location 

 



 

 

outlined in the text box above, but arguably only DNA and fingerprint 

evidence can be used to identify offenders and victims. Of these, fingerprint 

evidence is the oldest and most established forensic identification tool. Used 

the world over in Criminal Justice Systems for over a century, the use of 

fingerprints has a long-established history.  

Despite the development of DNA profiling changing the face of forensic 

investigation, fingerprint evidence remains steadfastly resolute in its 

robustness and reliability. For example, it is not subjected to the same 

interpretative debates as DNA, particularly regarding contamination, 

transference and complexities regarding multiple donors. As such, the use of 

fingerprints in the CJS has not diminished in the last century, or even the 

last 35 years since the advent of DNA. In fact, research into key, 

unexplored areas of fingerprint science remain extremely current and 

necessary. 

At almost any crime scene the potential for recovering fingermarks will be 

considered. Even with fingermarks alone, there are several techniques that 

help investigators utilise this tool effectively. However, there are still 

numerous surfaces and situations (usually related to time and environment) 

where further research is required in order to enable investigators to 

maximise the use of fingermarks in each investigation. One of these is the 

effect of the burial environment. Unfortunately, although there are 

excellent techniques available to enhance and visualise fingermarks from 

‘surface’ crime scenes, there is little or no understanding of how to ensure 

this success rate from buried forensic evidence. As discussed above, burial 

tends to be used during the commission of some of the most serious crime 

types and therefore maximising the forensic potential of such scenes is 

essential. 

FREQUENTLY ASKED QUESTION 

Q) Do offenders not wear gloves as everyone knows the Police look for 

fingerprints?  

A) No!  Although offenders often do cover their hands, many do not consider 

this. Particularly for crimes that are not thoroughly planned. Also, it can be 

difficult to wear gloves for many activities  



 

 

 

This report will examine how fingerprint technology is used in the UK and 

globally. Similarly, it will investigate how archaeological techniques have 

been adapted to forensic casework and how this is utilised in the countries 

visited. The relationship between forensic (particularly fingerprint) practice 

and academic programmes will also be explored in order to identify any 

innovative or inspiring programmes that could be adapted in the UK in order 

to forge more fruitful relationships and drive forward essential research 

and future prospects for students in the field. 

 

 

BACKGROUND 

The premise for this project resides in my experiences as a forensic 

practitoner. In particular from my observations during a cold case 

investigation into missing young women, possibly linked to a convicted 

murderer. This investigation took place a number of years ago, across 

multiple UK law enforcement jurisdictions. I was involved in the search for 

one of the missing women and ultimately the location and forensic recovery 

of her and another missing girl from clandestine graves. The victim’s had 

been missing (and buried) for many years and when located they were found 

to be wrapped in plastic bags. This bags had survived remarkably well 

during the intervening years underground and it was decided to examine 

them for fingermarks. However, when planning the treatment of the bags 

the fingerprint officers were clear that they could only treat them as they 

would ‘surface’ evidence as they had no protocol for treating items 

recovered from the burial environment. 



 

 

This assessment raised questions in my mind; this was potentially one of 

the most high profile and heinous criminal investigations I was ever likely 

to be involved with and yet, with all of our robust processes, built on years 

of scientific research, we did not have a definitive process to deal with 

these items. I was also aware that potentially, there was just ‘one shot’ 

at achieving a positive outcome from these examinations, meaning the 

wrong decision could render these wrappings essentially useless.  It just so 

happens that the examination was successful and the convicted murderers 

fingerprints were developed, and he has since been convicted of these two 

further murders. However, over the intervening years I have experienced 

the recovery of items from the burial environment where there has been no 

success in developing marks, and a lack of confidence in attempting to do so 

– mainly due to a lack of defined process. 

As I have developed a research career in the science of fingermark 

development, this issue has continued with me and the question of how 

many opoportunities have been lost in serious crime investigations due to a 

lack of research and understanding in this area. Therefore, I have spent 

the last two years developing a research proposal and undertaking initial 

studies into methods for fingermark detection from buried items. It has 

become apparent that the burial environment should be considered an 

‘extreme environment’. Although, to some extent it can mirror surface 

fluctuations in temperature and moisture, it is still it’s own micro 

environment. Furthermore, fingermark development techniques are 

environmentally sensitive, and so a method in one environment may not be as 

effect in another. Therefore I hypothesised that we may need to adapt 

our ‘surface’ methods to account for the ‘extreme’ nature of the 

subterranean environment.  

These findings were supported during a pilot study, undertaken at Anglia 

Ruskin University (ARU), Cambridge during 2017-2018. A range of 

methods utilised on ‘surface’ evidence were applied to buried items and they 

significantly underperformed. As a result I began to look at how methods in 

other countries, particularly those with extreme environemtns might differ. 

Using research literature, I found that there were strong fingermark 

research outputs from Canada and Australia and potentially a variation in 

methods due to environment. However, as a practitioner, I am aware that 

research literature is rarely produced by practitioners and it is they who 



 

 

may make alterations to defined methods, by adapting to local pressures, 

often with good results. However these adaptations are rarely ever 

published. As such I felt that it may be necessary to speak with 

pracitioners ‘on the ground’ and see how they adapt methods according to 

their environment, and then to supplement this with gaining knowledge 

from leading academic researchers who work closely wth real-world issues. 

From these thought processes my Fellowship application was developed.  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

WHY AUSTRALIA AND CANADA? 

 

  

1. Extreme Environments 

Image 3. Montreal, Canada in winter (msn.com)                                        Image 4. Litchfield NP, northern territory, Australia    

       (Image authors own) 

 

        

ENVIRONMENT 

 Methods for developing fingermarks are affected by environment 

i.e. Temperature and Moisture

 

  



 

 

2.  Established Use of Fingerprints in the CJS  

Image 5 https://www.acic.gov.au/                                                                                      Image 6 https://laws-lois.justice.gc.ca/ 

 

 

 

3. Robust methods  

Image 7. Courtesy of AFP          Image 8. Quan, 2014                            Image 9. NSW Police, 2017                   Image 10. Google Scholar 

 

 

 

 

 

 

https://www.acic.gov.au/
https://laws-lois.justice.gc.ca/


 

 

4. Strong research in fingerprint science reflecting 

academia practice 

 

EXPLANATION  

Global responses to crime scene investigation requirements vary as does the 

application of investigative methods and the use of forensic science within 

Criminal Justice Systems. Due to the complexity of the aims and objectives 

of the project, it was necessary to identify how practitioners in extreme 

environments respond to problems of fingermark development. However, it 

was also necessary to ensure that those practitioners were working within 

CJS’s where fingerprint evidence is routinely utilised and where methods 

have been developed and challenged through rigorous research and testing 

in court.  

Forensic archaeology, as a tool and the consideration of maximising forensic 

recovery from ‘difficult’ objects are not globally practised, and it was 

necessary to be able to discuss such approaches with suitably experienced 

practitioners. These were the key considerations when deciding which 

countries would be most appropriate to visit 
As the fellowship planning developed the further objective of exploring 

relationships between academia and practise began to materialise. In order 

to investigate these relationships it was, again, necessary to visit countries 

where there are strong programmes of Higher education forensic science 

and where the practice of crime scene investigation and fingermark 

development are both widely utilised and understood. All these elements 

Images 11-15 Scholarly articles available through Anglia Ruskin Univeristy library 

 



 

 

would enable applicability to the UK, where the use of forensic science and 

fingerprint evidence within the CJS, and HEI’s provision of forensic 

programmes are well grounded. Therefore, the background supports the 

concept of applying methods used in extreme environments for use in the UK 

burial environment context. 

 

PURPOSE OF REPORT 

The purpose of this report is to present the key objectives and findings 

from my Fellowship travels and how these intend to be utilised in the 

future. The intention is that it will inform those in the field of fingermark 

enhancement to potential methods that could be pursued when they are 

requested to examine evidence from the forensic burial environment. It is 

also intended to widen knowledge and understanding about burials within 

the forensic context.  

 

APPROACH  

The general approach to gathering information was via interview and 

observation. Meetings with practitioners and researchers took the form of 

structured discussions with the key aims covered (where applicable). 

Practical applications were demonstrated through visiting HEI’s, Police 

laboratories and forensic practitioners. Evidence from case studies was 

gathered through discussion of the scene examination, evidence recovery and 

decision regarding any subsequent analysis.  

 

 

 



 

 

 

KEY ORGANISATIONS VISITED 

AUSTRALIA 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

CANADA 

 



 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

3. 

POINTING THE FINGER IN THE 

UK 

Processes for developing fingermarks 

 

 

 

 

 

 

 



 

 

 

UK 
In England and Wales there are 43 (territorial) Police forces, plus the non-geographic British 

Transport Police. Police Service Northern Ireland (PSNI) covers all counties of Northern 

Ireland and Scotland is covered by Police Scotland. Previously each force had it’s own Scientific 

Support unit (SSU), but in recent years many forces have merged their forensic services with 

neighboring county(s) and so these units have decreased in number. 

 

Fig. 1 Police forces of England and wales (https://asbhelp.co.uk/local-support/) 

 

https://asbhelp.co.uk/local-support/


 

 

Fig2. below is a basic representation of a UK Police Scientific Support Unit 

(SSU). This will vary in terminology and hierarchy between forces, but the 

essential roles are represented, all of which are now carried out by Police 

Support staff (non-sworn staff who are not Police officers). The 

highlighted boxes present the key roles related to the development, 

visualisation and recording of fingermarks from crime scenes and related 

investigations.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scientific Support Manager 

Forensic Operation Managers 

Head of Scenes of Crime 
Head of Fingerprint 

bureau 

Head of 

photography/imaging 

Crime Scene 

Managers 

Crime Scene 

Investigators 

Photographers 

 

Fingerprint 

Experts 

10 print officers 

Forensic Laboratory Officers 

(Chemical Fingerprints/DNA) 

Fig. 2 Simplified diagram of a UK Scientific Support Unit 



 

 

Crime Scene Investigators attend all levels of crime scenes and a main 

purpose is to search for and recover fingermarks. Usually they are limited 

to photographing visible (or patent) marks. This could be marks in blood, 

paint and other visible contaminants. Less often there are also plastic 

marks to photograph. These are marks left behind in soft substances such 

as putty.  The most common type of fingermark, however, is the latent (or 

invisible) mark. At the majority of crime scenes these are developed using a 

variety of powders (most commonly aluminium flake powder, magnetic 

powders and black and white granular powders), they are then lifted (often 

with photography prior to this) to be submitted to the fingerprint bureau 

where they are searched against suspect fingerprints on the UK wide 

IDENT1 database. 

However, not all surfaces are suitable for fingerprint ‘powdering’ and many 

items are recovered from crime scenes and submitted to the Chemical 

Enhancement Unit (CEU) for treatment. The treatments involve chemical 

and physical methods to enable the visualisation and imaging of marks on 

these items. In more serious cases, the CEU will actually attend the scene 

to perform chemical treatments to enhance latent marks at the given 

location 

 

The treatments utilised, both powdering and those used by the CEU, are 

based on validated research and processes identified in the Fingermark 

HOW IS A FINGERMARK VISUALISED? 

• When a finger makes contact with a surface it leaves 

behind a ‘residue’ 

• This is made up of types of sweat and external substances 

• Fingermark development and visualisation processes 

‘target’ these residues 

• When the residue is visible, if there is suitable contrast 

between the background and the ridges, then the 

fingermark can be recorded 

• These ridges are used for comparison and identification 

 

 



 

 

Visualisation Manual (FVM). These processes are affected my many factors 

including time, surface, environment, deposition method and donor. 

 

Image 16. The Fingermark Visualisation Manual chrome-

extension://oemmndcbldboiebfnladdacbdfmadadm/http://onin.com/fp/Fingermark_Visualisation_Manual_presentation_IAI_Aug_2014.

pdf 

There are many surfaces that are still designated as ‘difficult’ or 

‘problematic’ in relation to developing fingermarks. Similarly, there are many 

conditions which require further understanding and research regarding the 

optimal methods for developing marks. These include items which have been 

wetted, and the burial environment is not included in the FVM at all. 

 

 

 

 

chrome-extension://oemmndcbldboiebfnladdacbdfmadadm/http:/onin.com/fp/Fingermark_Visualisation_Manual_presentation_IAI_Aug_2014.pdf
chrome-extension://oemmndcbldboiebfnladdacbdfmadadm/http:/onin.com/fp/Fingermark_Visualisation_Manual_presentation_IAI_Aug_2014.pdf
chrome-extension://oemmndcbldboiebfnladdacbdfmadadm/http:/onin.com/fp/Fingermark_Visualisation_Manual_presentation_IAI_Aug_2014.pdf


 

 

 

Images 17 & 18 – Pages from the FVM Showing a) Processes available b) an example of a flow chart for sequential treatment 

(Bandey, 2014) 

 

 

 

 

 

The FVM is used by practitioners in all CEU’s across the UK. The processes and 

treatments within are validated methods for fingermark enhancement. The main 

processes are outlined on the first image. The manual is comprised of a number of 

flowcharts, allowing a practitioner to choose the appropriate methods based on the 

material that the piece of evidence is made from. The example here is for non-porous 

items. All of the processes have been validated within the UK environment. 

Common surfaces, or substrates, that successfully yield fingermarks, include paper, 

card, soft and rigid plastics, glass and ceramics. However, the success of these process 

is affected by environmental, donor characteristics and time factors. 



 

 

4. 

POINTING THE FINGER 

GLOBALLY 

Processes for developing 

fingermarks 

 

 
 

 

 

 

 

 

 

 



 

 

 

FINDINGS IN AUSTRALIA 

The land mass of Australia is almost 32 times the size of the UK. Fig.3 

below, highlights this vast difference. It shows that the Northern 

Territory (NT) alone is bigger than the entire UK, which gives an indication 

of the difficulty of logistically providing Forensic support. 

Fig. 3 The land mass of the UK superimposed onto the Northern Territory, Australia  

Australia is comprised of six states (New South Wales, Queensland, Western 

Australia, South Australia, Tasmania and Victoria) and two territories 

(Australian Capital Territory and Northern Territory). Each state or 

territory has its own Police force, with the Australian Capital Territory 

(ACT), Canberra being the base of the Australian Federal Police (AFP). 

Each of these Police forces has scientific support service provision, including 

CSI’s, CEU, Fingerprint bureaux and imaging capabilities. These vary in size 

and provision, along with differences in personnel roles between states and 

from the UK. As I was hosted in NSW, ACT and the NT this report will 

cover these locations. 

 



 

 

 

Image 19 Sydney Police Centre, base for Forensic Research Department (Image authors own) 

 

In New South Wales, I met with Dr Jennifer Raymond, Research co-

ordinator at the Forensic Evidence and Technical Services command. This 

command incorporates the 800 staff strong Forensic Services Group (NSW 

Police, n.d). These are both police officers and civilian staff performing a 

wide range of duties including the recovery of evidence, such as fingerprints, 

from crime scenes. This group provides state-wide support through the 

Crime Scene Services Branch (CSSB). This branch has two main 

metropolitan satellite units in Sydney and Western Sydney. Scenes of Crime 

Officers (SOCO’s) operate from Crime scene sections and Police stations. 

Across the state, five country zones (NSW Police, n.d) manage further, 

decentralised, crime scene and specialist sections. In all, there are 20 CSI 

units in NSW and Fingerprint services operate from these sections. The 

laboratory work associated with the development, visualisation and imaging 

of marks from recovered evidence forms Part of the Identification Services 

branch. I visited the CSSB labs at Pemulwuy, outside Sydney.  Specialist 

SOCO’s work in the Evidence Recovery section here and attend crime scenes 

when specific fingermark development or visualisation is required.  

 



 

 

 

 

Image 20 New South Wales Police Crime Scene Services Branch (image author’s own) 

This is a large unit, which includes a superglue room with three cabinets, a 

large ninhydrin oven and an indandione press. There are further superglue 

cabinets elsewhere in the unit and a number of fume hoods for multiple 

chemical applications. The visualisation of marks takes place in separate 

designated ALS rooms using the polilightS systems. There is also an 

Infrared (IR) capability room. A meeting with the chemist working in the 

fingerprint laboratory confirmed that indandione is in operational use and 

that VMD is widely used. The department is currently in the process of 

obtaining a new VMD system from WestTech. This is actually a UK based 

company, I have since been able to contact them, and they support 

collaborative research projects. As such, this will be explored as an 

opportunity to develop my findings. 



 

 

 

Image 21 Australian Federal Police Forensics and data Centre, Canberra (Image author’s own) 

Australia Federal Police has National and International Policing 

responsibilities and co-ordinates the forensic science capability through their 

Specialist Operations Portfolio (AFP, n.d). This capability includes crime 

scene investigation, and fingerprint identification sciences. The purpose-built 

forensics and data centre at Majura, ACT facilitates an ethos of 

collaborative working across a multitude of disciplines (officesnapshots, 

2018). AFP CSI staff have the traditional remit of attending the full 

range of crime scenes, but they also have separate roles as ‘National CSI’. 

A National CSI will be undertaking a forensic response to crimes such as 

drug importation, terrorism, money laundering and trafficking. The 

International CSI’s are based throughout Australia (Goodger, 2015). The 

unit at Mildura has a large compliment of laboratories including full provision 

of fingerprint development and imaging capabilities and all staff are non-

sworn (civilian) officers. They also have a fingerprint bureau with experts 

working on the identification of developed marks. Whilst at Miljura, I was 

hosted by Bruce Comber who has an international reputation for his 

fingerprint work and expertise in Disaster Victim Identification (DVI). 

Bruce arranged a ‘team meeting’ for me and I was able to both hear about 

and observe some of the casework being undertaken by the AFP staff. The 



 

 

array of knowledge and experiences, particularly regarding the AFP remit 

regarding crimes related to Organised and serious crime and the vast 

knowledge of fingerprint processes was invaluable.  

 

 

Image 22 NCFA, University of Canberra (Image authors own) 

The National Centre for Forensic studies (NCFS), which is a partnership 

between UC, Canberra Institute for Technology (CIT) and AFP published 

the Workshop Manual on Fingermark Detection and Enhancement (6th 

edition), authored by Stoilovic and Lennard in 2012. This Centre, which I 

visited, is based at the University of Canberra (UC), and works in 

conjunction with AFP and CIT. Bruce, my host at AFP, was also a 

significant contributor and was kind enough to provide me with my own copy 

of the manual for my reference and to help develop my findings. This 

document is the Australian equivalent to the FVM, and I saw it being used 

in other laboratories, including NSW. The interesting recommendations 

within it, relate to polymer banknotes and environmentally exposed exhibits 

(Polymer notes are discussed later in this section). One, particularly 



 

 

relevant, recommendation within the manual is that “Environmentally 

exposed exhibits (rain, dry heat etc..) should be exposed to CA vapour two 

to three times longer than ‘clean’ exhibits (typically at least 4 hours). 

Adapting the glue times on these challenging items will certainly be an 

important finding to explore back in the UK. 

 

Image 23 Northern territory Police patch (Image author’s own) 

In the Northern Territory, the Forensic Sciences Branch (FSB) falls under 

the Crime command. The FSB includes response requirements for Crime 

Scene Investigation, photography and fingerprints, among other disciplines. 

Due to the remote areas within the territory, basic training has been 

provided to ‘bush stations’ and the territory has developed the use of rapid 

remote fingerprint submissions (NTPFES, 2017). There are two main FSB 

units for crime scene and fingerprint personnel, one in Darwin and the other 

in Alice Springs (a distance of over 900 miles). I was hosted, for two days, 

by Senior Constable Brett Hackshaw a Fingerprint Expert at the 

Fingerprint unit in Darwin, and also ‘met’ with staff in Alice Springs via 

skype when they sat in on a presentation that I gave to staff from a 

number of forensic disciplines. The FSB unit in Darwin, in addition to the 

crime scene and fingerprint units, has firearms, biology and chemistry 



 

 

laboratories. Staff within these laboratories tend to be expertly trained 

scientists, and therefore not Police officers, however all staff within the 

crime scene and fingerprint units are sworn Police Officers. 

The fingerprint unit is considerably smaller than those at AFP and NSW 

Police, despite the fact they process thousands of exhibits per year 

(NTPFES, 2017). Staff from the FSB in NT undertake their training with 

Queensland Police Service as there is no provision for this in the NT. Due to 

the vast distances they cover for their scenes, the staff here are well 

adept at adapting their process to the environmental and time challenges 

that they frequently face. The staff from the units in Darwin and Alice 

Springs cover the vast area of the territory between them. However, as 

with other parts of the Australian forensic provision, the CSI staff will 

call out the fingerprint team to do the majority of fingerprint work 

required at a scene. This can involve travelling considerable distances for 

casework. For example, one case required staff to fly and then drive a 

sizeable distance to reach the scene. They then camped at the location for 

the three days it took to process the scene, as it was so remote. When I 

compared this to my own experiences of perhaps driving for 1.5 hours 

between crime scenes, the staff in Darwin were quite amused! 

The structure of Police Scientific Support differs somewhat from the UK, 

and from state to state in Australia. Regarding personnel, as noted above, 

there is a mixture of sworn and non-sworn office working in crime scene 

examination and fingerprint recovery. What appears to be a commonality 

(and noticeable difference from the UK) is the role of the ‘fingerprint 

officer’. In the UK, a CSI is responsible for all elements of crime scene 

examination. This includes non-specialist fingerprint work at the scene. 

Staff from the CEU will ordinarily only attend scenes in the most serious of 

cases. CSI trained staff do not process their own evidence in the 

fingerprint laboratory and are only rarely trained to do so. If they are 

trained, it will be because they held that role prior to, or subsequently from 

being an active CSI. In short, the two roles are distinct. However, in 

Australia, these roles are not so separate, and ‘fingerprint’ trained staff 

will attend scenes that CSI’s (or SOCO in NSW) are at, or have been to in 

order to undertake the fingerprint examination. They will then also process 

evidence in the CEU. From a personal experience point of view, I found this 

approach somewhat peculiar, as it appeared that there was almost a 



 

 

frequent ‘doubling up’ of attendance at crime scenes as fingerprint recovery 

is so commonly required. This was particularly notable in the NT when the 

huge areas covered by staff where considered. However, as is the norm 

with such things, the personnel in the NT found my explanation of UK 

practice unfathomable! Such conversations proved invaluable in building 

relationships with practitioners, as we are all curious about each other’s 

work and such differences make for lively debate. It did however mean 

that wherever I went I was speaking with officers who had a real depth 

of knowledge and wealth of experience in fingermark recovery. 

Across Australia, crime scene staff will often have their own speciality such 

as BPA or fingermarks. In NSW, the expertise that SOCO’s can develop is 

in conjunction with Canberra Institute of Technology (CIT) where they 

undertake research projects in their specified area. This is not necessary if 

a staff member already has a Master’s Degree or PhD. However, in NSW 

there is now a move to have CSI undertake all elements, which is proving 

problematic with a lack of experience at the laboratory end.  

One interesting finding was that there are some treatments that have 

been explored in more depth in Australia than the UK, and the findings are 

that they are not being used in operational circumstances. These include 

the ‘one-step’ superglue/fluorescent treatments such as polycyano UV. 

Additionally, a lack of sensitivity has been identified in NSW when using 

cyanobloom. This is a common superglue product, and Loctite is now used as 

an alternative within UTS and NSWP. This should be considered when 

undertaking experimental work and when developing my findings, the 

consideration of the superglue product will be explored. The location of 

cabinets within labs in relation to airflow and sunlight also should be 

assessed when undertaking this type of treatment.  Furthermore, 

although the use of Superglue treatment is extremely common in the UK, 

the choice of post dye treatment for visualisation is not. The NSW 

laboratory used Rhodamine 6G (R6G) and therefore it would be useful to 

undertake research utilising this in comparison to Brilliant Yellow 40 

(BY40) which is used in the UK. 

In NSW there is a clear relationship between academia and practice (see 

section 7 for more detail) and so there is an awareness from a Police 

perspective of research being undertaken by local academic groups. 



 

 

During my meeting with Dr Raymond at NSW Police, a number of research 

projects being undertaken at UTS were bought to my attention. This 

included suggested a study looking at a pre-surfactant for superglue 

treatment and the development of an IR powder which may have increased 

sensitivity and therefore could have potential as a process for working with 

the evidence form burials. This was particularly useful as I had a meeting 

arranged at UTS later that week. 

 

Image 24 UTS campus, Sydney (image author’s own) 

Whilst at UTS, my meeting coincided with the monthly Fingerprint Research 

Group (FRG) meeting. This is a collaboration of research staff and 

students from UTS and Western Sydney university (WSU) and staff from 

NSW police, including the research team and Forensic Chemical Preparation 

Manager who takes placement students. (Please see Chapter 7 for more 

detail on the impact of such a collaboration). In terms of research into 

fingerprint practice, and potential methods for further investigation as 

part of my project, this meeting was a fantastic opportunity. 

 



 

 

 

These presentations had clear links to my project. For example, fingermarks 

in blood are likely to be encountered in major crimes, and therefore could be 

present on items in the burial environment. Meetings in the NT regarding 

the subject of marks in blood resulted in finding that marks in blood could be 

developed using a solution of sulfosalicylic acid and R6G to stabilise the blood 

proteins.  This method has been developed by a member of the Queensland 

FSG fingerprint bureau; Duncan McCarthy (McCarthy, 2014). 

Similarly, the issues of dehydrated marks are applicable. This dehydration is 

usually caused by harsh environmental factors (Montgomery et al, 2012) 

and time. Therefore research into the challenges of this are particularly 

relevant. This UTS/NSW research would potentially enable increased 

development of environmentally challenged marks. The presentation also 

suggested the use of Ardrox staining for post-superglue visualisation in 

situations where other methods (R6G in Australia) does not work. This is 

another process that is not used in the UK and could therefore be 

investigated where traditional methods are not successful on the buried 

items.  

The disposable glove project was highly interesting. These items are 

commonly used by criminals (Arbeli et al, 2017) and may be found discarded 

at or in a burial site (Sanders, 2016). Therefore, this is an important 

substrate for consideration. The research looked at latex, nitrile and vinyl 

gloves and tested the NSWP preferred treatment of superglue to other 

methods. Superglue without post-treatment RG6 staining was found to be 

preferable to using the dye stain. The indandione-zinc process was 

ineffective. Gentian violet was effective on 75% of glove types, but the 

normal working solution was altered (an example of adaptation to defined 

TOPICS PRESENTED AT THE FRG MEETING, SYDNEY 

UTS Honours Student – Fingerprint blood reagents and 

developing a ‘fake’ blood product for research 

UTS student on placement with NSW Police – Applying 

methylamine to dehydrated marks prior to SG fuming – 

Application to Casework 

UTS Honours Student – Comparison of fingermark development 

methods on various types of disposable glove 

NSW Police Research assistant – Development of fingermarks 

on car vinyl wrap 

 

 

 



 

 

methods). SPR-Wetwop as well as tests with ninhydrin also worked on some 

of the gloves and black powder showed success. VMD (gold) worked well on 

vinyl gloves, but better contrast maybe achieved using silver as this works 

well on several plastics. 

The presentation on car vinyl wrap was of relevance as Vehicles are 

subjected to all environmental conditions and the effect of this on 

fingermarks is therefore interesting. Vinyl wrap has grown in popularity in 

Australia and the requirement for research into developing fingermarks on 

it, and its effect on fingermarks was identified during major crime casework 

at NSWP. One of the treatments that showed good results, albeit with 

difficulties in imaging was powder suspension. VMD again proves successful 

but imaging issues identified that Video Spectral Comparator (VSC) was 

preferable to polilight. This is an extremely interesting notion that is worth 

exploring as visualisation and image capturing are essential elements of the 

fingermark development process. When fingermarks are developed it is still 

necessary to image them in order to permanently capture and record the 

marks. 

On the topic of imaging – In our meeting Dr Raymond discussed some 

excellent imaging work in IR that could be utilised if IR enhancement 

methods were being used. Dr Raymond directed me to John Smith at the 

University of Westminster, UK who has skill sets in imaging in the IR. The 

suggestion that these areas are growing in use in fingermark enhancement 

and imagery is an interesting concept for exploration and collaboration in the 

future with regards to the development of marks from the burial 

environment. VMD was also proposed as a process that has been proven 

successful in the treatment of body wrappings. 

There are several items that could be encountered in the burial 

environment (see above re: disposable gloves), including polymer banknotes. 

These are considered a ‘difficult’ surface in fingerprint examination, despite 

Australia having had the notes for over 30 years (Cadwell, 2016). It is 

thought that “fingermarks on polymer banknotes are short lived (generally 

one week) ….[and] have to be processed with cyanoacrylate as soon as 

possible. Optimum exposure…is generally around 90 minutes” (Stoilovic & 

Lennard, 2012). In the UK, it has been shown, however that marks can 

survive on these notes for longer (Cadwell, 2016). One solution, in Australia, 

is to ‘overglue’ older notes (using the superglue method). This concept has 



 

 

potential for these and other semi and non-porous substrates. To alter the 

glue time according to substrate could increase sensitivity and thus the 

success of fingermark development after exposure to harsh environments.  

It is also considered preferable to use BY40 as a post SG dye on polymer 

notes. In Australia, R6G is used over BY40 due to the ‘toxicity of 

methanol’ (Stoilovic & Lennard, 2012), whereas in the UK BY40 is the 

recommended dye. But on these ‘difficult’ bank note surfaces, BY40 has 

proven more successful in the Australian experience. This is another example 

of differential working practices between the UK and Australia. 

Interestingly, when comparing the solution options for BY40 between the 

UK and Australia, where the Australian Manual uses ‘toxic’ methanol 

(Stoilovic & Lennard, 2012), the UK solution is based on ethanol or water-

based solutions (Bandey, 2014). Both of which are used routinely. The 

Australian practitioners also suggest that VMD may be a successful 

technique for polymer bank notes 

Metals are also regarded as a ‘difficult’ surface and there has been 

research in Australia looking at the two working solutions that are used 

with R6G. One is water based and the other HFE based (Stoilovic & 

Lennard, 2012). Application of the water-based solution on metals has 

proven preferable. Superglue followed with powders as another sequential 

process have also proven successful on metals in Australia. As an 

interesting note regarding fingerprint powders, I asked every practitioner 

I met as to whether they used aluminium powder to develop fingermarks, 

and was met with a resounding “No, Never” from every person. In the UK, 

aluminium powder is the mostly widely used powdering method (Bleay et al, 

2017). Again, this showed a significant difference in approach between the 

two countries, and the alternative powders, such as black powder, used in 

Australia are not just used at scenes but also as post superglue 

treatments. 

CASE STUDY  

• Skeletonised body found in NT 

• Small amount of mummified skin on palm and fingertips 

• Mikrosil (usually used at crime scenes to cast tool marks) 

• Applied fluorescent powder to the cast 

• Imaged the ridge detail 

• Identified the deceased person 

• This is not a direct aim of the fellowship, however I have 

since become in an international project relating to 

fingerprinting the deceased 

• Extremely useful finding 

 



 

 

 

FINDINGS IN CANADA 

The land mass of Canada is approximately 41 times the size of the UK. 

Fig.4 below show the huge scale of the country, compared to main European 

countries. This, as with Australia, shows how distances are so different 

between UK and Canada, that forensic provision must face logistical 

difficulties.  

 

Fig .4 Image showing the land masses of European countries superimposed on the Canadian land mass 

(https://i.redd.it/rfu41k07k8731.png)  

There are 10 Provinces (Alberta, British Columbia, Manitoba, New 

Brunswick, Newfoundland and Labrador, Nova Scotia, Ontario, Prince 

Edward Island, Quebec and Saskatchewan) and three territories 

(Northwest Territories, Nunavut and Yukon) that comprise Canada. 

Although I only visited two of these (Quebec and Ontario), (see arrows on 

fig.4 above) I did visit the Royal Canadian Mounted Police (RCMP) who 

provide National and Federal Policing across Canada, and this will include 

forensic provision. They also provide provincial policing to all provinces except 

Quebec and Ontario. These two provinces have Provincial Police forces 

(Surete Du Quebec and Ontario Provincial Police Forces respectively). In 

addition to this Policing structure, the provinces and territories will have 

levels of Municipal Policing. The provincial forces, and some of the municipal 

https://i.redd.it/rfu41k07k8731.png


 

 

forces (particularly in Quebec and Ontario) will provide their own forensic 

support services. 

In addition to visiting the RCMP HQ in Ottawa, and an RCMP office in 

Ontario (covering Serious Organised Crime, and Forensic Identification) I 

visited the Quebec provincial force Surete Du Quebec (SQ) HQ in Montreal 

and the municipal Service de police de la Ville de Montreal (SPVM), also in 

Montreal. In Ontario, I visited two municipal forces; York Regional Police 

and Durham Regional Police, both of which have Forensic Identification 

Units (FIU).  

Images 25 & 26 RCMP HQ, and Police College Ottawa (Images author’s own) 

Within the RCMP The Forensic Identification services (FIS) have 77 units 

across Canada. The Integrated FIS is a national policy that supports a 

range of forensic services. At RCMP HQ in Ottawa there are three 

departments; Research, Policy and Training and all of the Forensic 

Identification staff are Police officers and all forensic training is 

undertaken at the RCMP Police HQ in Ottawa. In remote areas these 

officers will be required to undertake the full variety of policing roles as 

they may be the only officer. Through this model, there is forensic Provision 

across 80% of Canada. When considering the size of the country, and the 

vast areas of wilderness this is quite remarkable. The, certainly feel a 

sense of ‘cohesion’ despite the vast distances in the country. There are 

National DNA and fingerprint databases (held by the RCMP) which 

facilitate this sense of cohesion.  

I am a keen advocate for Women in STEM and women in Policing too. I 

found it interesting that women were not allowed in the RCMP until 1974. 

Now 17% of the 27,000 employees are women and this has stayed around 

this proportionate for the last decade. However, according to Inspector Dr 

Diane Cockle, 43% of employees in Forensic Identification are women and 



 

 

this is climbing every year. A similar pattern can be seen in the UK, with a 

high proportion of females representing the forensic workforce, both in 

Police roles and forensic science laboratories. 

 

The SQ Headquarters in Montreal houses their Service de la criminalistique 

– or the forensic services department. They previously also had a forensic 

laboratory in Quebec City but this is no longer the case. The SQ have 47 

CSI’s for the whole province. I find this extraordinary when looking at the 

size of Quebec v the UK (see figs. 5&6) and with the knowledge that a UK 

force such as Essex Police has 45 CSI’s alone. 

Municipal forces do, of course, add to these figures. For example, in Montreal 

the SPVM have 29 CSI’s and four of these are working in the laboratory. 

Again, compare this to Essex, UK where the population 2.7 million less than 

that of Montreal, but with almost 20 more CSI’s (in addition to other 

forensic and support staff). 

 The CSI’s In Canada (for the most part) are expected to process their 

own fingerprint evidence as technicians. This is similar to the situation 

found in Australia, where the specialist fingerprint officers attend scenes 

and process their fingerprint items. Within Ontario, the Ontario Provincial 

Police cover the whole province with additional municipal forces such as the 

Fig.5 The province of Quebec 

(https://en.wikipedia.org/wiki/File:Quebec_in_Ca

nada.svg)                                                                

Fig.6 The UK superimposed onto the province of                                                                                                  

(https://mapfight.appspot.com/quebec-vs-

gb/quebec-united-kingdom-size-comparison 

https://en.wikipedia.org/wiki/File:Quebec_in_Canada.svg
https://en.wikipedia.org/wiki/File:Quebec_in_Canada.svg
https://mapfight.appspot.com/quebec-vs-gb/quebec-united-kingdom-size-comparison
https://mapfight.appspot.com/quebec-vs-gb/quebec-united-kingdom-size-comparison


 

 

Toronto Police Service. The units which I visited at York Regional Police and 

Durham Regional Police Service operate in the wider Toronto area. 

The York Regional Police FIU is the original founding force of the 

Archaeological Forensic Recovery Team (AFRT) (the only one of its kind in 

Canada – see chapter 6) and the first FIU to employ civilian staff 

(compared to the UK where all Police Scientific support staff are civilian). 

Their job title is Forensic Identification Assistant and they are kept very 

busy investigating just volume crime cases. Also, unlike their sworn 

colleagues, they do not process their own evidence through the chemical 

treatment unit, so they do not have the specialist training for this (In UK 

CSI’s do not process their own fingerprint evidence). As there are now a 

number of universities teaching forensic programmes in Canada, but no 

(civilian) jobs outside of the forensic laboratories, York Police were inundated 

with applications when they first advertised these roles. As Australia does 

have some non-sworn Crime scene and forensic employees, it was not until I 

arrived in Canada that I was generally met with shock that I had been a 

CSI without also being a sworn police officer. The officers I met were 

particularly unsure of how I could possibly attend crime scenes on my own 

and without a gun!! 

The FIU at York Regional Police (Ontario), has designed their Chemical 

Treatment laboratory with 5 designated bays. These are for the 

treatment of; 

1. Firearms 

2. Porous items 

3. Non-Porous items 

4. Opioids including Fentanyl 

5. A fifth bay for anything specific that falls outside of these 

categories 

Each bay has process attached to the wall to be easily followed (see image 

27 below). 



 

 

 

Image 27 Nonporous process, York Regional Police, Ontario 

 There are also two superglue cabinets, two ninhydrin ovens and a very 

large drying room. This would be big enough to hang a large tarpaulin in and 

Officers stated that if a large, mud-covered item was submitted for 

examination, they might hang it in the drying room and then shake the mud 

free. They also have a separate photography and imaging area, which is in 

keeping with the other laboratories visited.  

Within the fingerprint laboratory area there is also a ‘powdering’ area. And 

light source visualisation room. The main Light sources used are the 

Polilight systems. They are currently without a laser and they do not adopt 

a pre-treatment ALS procedure, as seen in Montreal (see below).  



 

 

 

Image28 Durham Regional Police Forensic Investigative Services (Image author’s own) 

The Durham regional Police force (Ontario), where all forensic staff are 

Police Officers, has a new bespoke forensic building. It has a number of 

features which support the continued practice toward accrediting crime 

scene and police forensic practice to international standards. There are 

areas where clothing and equipment are decontaminated and therefore 

distinct ‘clean and dirty’ parts to the building. This helps to ensure that 

there is not cross contamination between different crime scenes and other 

locations including the Officers’ workplace. Within this force there are 

around 80 Police officers who have basic Crime scene training to deal with 

volume crime offences such as burglary. However, those officers based at 

the FIU work volume and all of major crime category offences and this also 

includes the processing of fingerprint evidence. They also have officers 

trained as part of the AFRT. 

 Staff within the unit at Durham have up to 14 years direct experience of 

working on cases requiring their archaeology skill set, however, they do not 

recall any when fingerprint evidence was considered particularly relevant. In 



 

 

some cases, items associated with a victim in a burial location were not 

subjected to any attempts at fingerprint examination. This finding was 

very surprising as there is a such a strong ethos of utilising archaeological 

techniques to maximise the forensic information gathered from a burial 

scene. However, this does not include attempting fingermark recovery. This 

has echoes of practice in the UK, where the evidence is deemed so unlikely to 

retain fingermarks, because there are no researched methods in how to 

successfully recover such evidence. This finding confirms the global need for 

this research. 

 

CASE STUDY -RCMP 

• USA case from early 1990’s 

• Victim wrapped in plastic – surface deposition 

• Became ‘buried’ over time 

• Following location & recovery wrappings went into storage 

• Police ‘did not know what to do with them’ 

• Many years later contacted the RCMP, Ottawa 

• RCMP received very old, very dirty wrapping 

• Using VMD an identifiable fingermark was recovered 

 

                                                                                                



 

 

 

Image 29 Surete du Quebec Police emblem (Image author’s own) 

The SQ laboratory has been expanding their use of light sources and has a 

variety available for laboratory and scene work. They have handheld lasers 

for use at scenes to expand the amount of marks located. This is a novel 

application as lasers are ordinarily only used at scenes in the most extreme 

cases, due to their bulk and specialist operating requirements.  

Image 30 Imaging laboratory, SQ (Image author’s own) 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

RESEARCH STUDY -SQ 

• UV and blue, green lasers used prior to chemical fingerprint treatments 

• 12% increase in visualised ridge detail 

• Some marks then lost during the subsequent SG-R6G process – would never have 

been seen without the light process 

• Narrow bandwidth pass used if contrast poor (silver shiny filter) 

• White plastic bag 

• Scotch tape from a bomb 

• Highly relevant to this project – plastic bags used for wrapping weapons etc.. 

prior to burial 

• IED’s can be buried 

• Need to successfully recover fingerprints from these 

• Images below are examples of this process and are reproduced with kind 

permission of the SQ service de la criminalistique 

                                                                                        

 

                                                                                                



 

 

 

 

Images 31-34 Clockwise from top left – Laser imaged (l)and UV mark (r) on black plastic, laser imaged mark on varnished wooden 

box, laser imaged mark on glossy paper 

 

 

 

 

 



 

 

 

 

Images35-36 Laser imaged mark (top) and UV (bottom) imaged mark on plastic fungicide bottle 

 

 

 

 

 



 

 

Image 37 Laser image mark on black cardboard box used to construct a device 

 

Image 38 Laser image mark on scotch tape  

 



 

 

 

Images 39 and 40 Marks on white plastic bag; Top visible ridge detail with pre-treatment laser; Bottom same mark following SG-

R6G treatment with lase 

A case study was presented at SQ, where light sources were used in a 

sequential process at the scene. White light-laser-UV-SG RG6. Marks were 



 

 

visualised at each stage. This process was similarly presented at the 

SPVM, just with a minor variation in order – White-UV-laser, prior to any 

chemical or physical treatments being applied. These processes were not 

seen in the laboratories in Ontario and are an extremely important finding 

to bring back to the UK. 

Another likely contaminated mark to be encountered would be a mark in 

blood (As discussed above in Australia Findings.) In Canada it was found 

that Leuco Crystal Violet (LCV), applied via spray, may be preferable to 

amido black. It is therefore evident that a range of blood reagents should 

be considered when developing this part of the project. 

With regards to powders Red or green Wop also successfully used at scenes 

and in laboratories, as demonstrated at both laboratories in Montreal, the 

RCMP, Newmarket and the FIU, York. This is applied with a feather, not 

fibre glass brush and visualised with UV light source. This powder (see 

image 41 Below) is considered an extremely good powder in Canada, but is 

not used in the UK, and as with Australia, it was found that practitioners 

in Canada never use Aluminium powder. 

 

Image 41 Redwop fingerprint powder as used in Canada (image authors own) 

Other treatments being used include one step superglue treatments such 

as polycyano (SPVM). This contrasts with findings in Australia where a lack 

of sensitivity has deemed them not suitable for operational use. 

With regards to the treatment of ‘difficult’ surfaces I investigated the 

treatment of polymer banknotes for fingermarks as Canada has had these 

in circulation for many years. In slight contrast to the Australian process, 



 

 

the SQ lab recommends CA fuming followed by R6G staining for fingermark 

visualisation on polymer bank notes. So, their standard practice for the 

treatment of non-porous substrates is followed.  

Another ‘difficult’ surface, is that of metallic objects. The SPVM laboratory 

have run projects using a process called ‘gunblue’ and consider this to be a 

good method when used on cartridges. Further work regarding its 

sensitivity on other metallic substrates and on items from the burial 

environment could be developed based on this finding. 

 

Image 42 RCMP Challenge medals and figures given to author at RCMP FIS, Newmarket, Ontario (image author’s own) 

The RCMP FIS in Newmarket, Ontario is a very small unit. The unit has a 

VMD, a SG chamber, ninhydrin oven and the post SG dye being used is R6G.  

The unit predominantly deals with a lot of illicit drug packaging from 

importations. Some of these types of packaging (particularly clingfilm) are 

also considered ‘difficult’ surfaces and may be found in the burial 

environment when OCG’s hide their caches. In addition to seeing a lot of 

clingfilm, this unit sees drugs packaged in plastic bags and tin foil. Ardrox is 

also used very successfully on tin foil. 

Within this FIU, the Superglue-VMD process is favoured on these surfaces. 

The Superglue may well be visible on cling film, so a visual search is 

necessary at this point, before the VMD process. The gold, zinc VMD 

process is usually used but silver may also be successful and was 

recommended by Corporal Andrea MacLeod for investigation as part of a 



 

 

research project. It has been noted that ridges, not furrows are developed 

on plastic shopping bags using VMD, but on all other substrates the 

furrows develop, not the ridges. This is important to note when assessing 

the effectiveness of such methods, and their suggestion for use in the CJS 

(in that this needs to be considered prior to attempting identification 

comparisons). With regards to ALS, the polilight is not used, there is a 

crimescope system in place instead plus a laser.   

 

 

RELEVANCE TO UK 

The findings regarding the examination of items for fingerprints, shows 

there is clear variation in practice globally. There are a number of processes 

being used successfully in Australia and Canada that can be adapted to 

items from the burial environment in the UK. It is hoped by utilising these 

methods, a set of processes can be developed to maximise the use of 

fingerprint evidence in burial related cases. 

The use of light sources before treatment is an extremely key aspect of 

these findings. The increase in mark visualisation shown through this is 

evidence of the necessity to include this in future work. Furthermore, the 

variation of superglue fuming times and post dyes, the differences in 

powder use and the methods used on difficult surfaces will all be adapted 

for trial as part of the projects to develop my findings. 

Although VMD is available in the UK (and recommended in the FVM) it is 

underused as the equipment is extremely expensive. A very limited number 

of Police SSU’s have access to this equipment, however, in serious offences 

it could potentially be utilised if proven to be successful. This is a clear path 

for the project to follow and the prospect of collaboration with the company 

working on producing the machines will definitely be pursued.  



 

 

 

 

 

5. 

POINTING TO THE 

SUBTERRANEAN 

Evidence below ground 

 

 
 

 

 

 

 



 

 

 

BACKGROUND 

As discussed in the Introduction, burial is used as a temporary or 

permanent concealment of items related to criminal activity. The range of 

items that could be recovered is vast, however, not everything is suitable 

for fingerprints, and of those items that are, some are more likely than 

others to be found in and survive the burial environment. 

Although items such as clothes and shoes are likely to be found in relation 

to the burial of a person. These surfaces are currently not suitable for the 

recovery of fingermarks. Other items, particularly porous ones such as 

paper banknotes and other documents are unlikely to survive extended time 

below ground. 

When considering the clandestine burial of a person, items that may be 

commonly encountered (that are suitable for fingerprint examination) 

include plastic body wrappings, plastic bags, weapons, and a variety of 

personal effects. 

With regards to OCG’s, possible buried items might include wrapped cash 

and drugs, weapons (particularly firearms) (Hunter & Cropper, 2015) and 

possibly explosive devices. These items might also be buried in rigid plastic 

containers such as boxes or drums. There are also examples of offenders 

burying stolen property (Cheetham & Hanson, 2016). 

 

 

 

 

 

 



 

 

PROBLEM OF SOIL REMOVAL 

Items of forensic evidence may become ‘contaminated’ in a variety of ways. 

With regards to fingermark recovery, contamination would include layers of 

secondary material on the surface of the evidence, covering the fingermark 

residue. This might include soot and/water at a fire scene, blood at an 

assault scene, bodily fluids where a body has entered the decomposition 

process or soil in the burial environment. Soil and dirt may be encountered in 

other circumstances, such as everyday use of vehicles (see case study from 

Canada later in this chapter). 

It is necessary to remove, where possible, these contaminants, otherwise 

the fingermark treatments will not ‘reach’ the underlying fingermark 

residue. However, a method must also be sensitive enough not to remove 

this residue, which is what the chemical and physical treatments are 

targeting for visualisation (Ref. Chapter 3).  

In the FVM processes are altered if an item has been previously ‘wetted’ 

and this alternative process are less successful at developing marks. It is 

thought that water has a significant impact on the survival of fingermark 

residue and so simply washing an item until it is free from a contaminant 

would not be a preferable technique. 

Taking into consideration the issue of soil removal, I developed an objective 

to investigate any methods that practitioners may have of removing such 

contaminants. My intention was to ask about soot removal from items 

recovered from fire scenes. The FVM has some suggestions for this process, 

and there is some academic literature written on this subject. My intention 

to use soot removal as a basis for investigation is it is commonly 

encountered contaminant and as I was not aware of any soil removal 

publications, I felt this was a good example of ‘thinking outside of the box’ 

with the intention to adapt any findings to the problem of soil removal.  

 



 

 

FINDINGS IN AUSTRALIA  

Example cases of the use of burial as a concealment method were discussed 

in all of the forces visited.  

 

With this evidence that OCG’s utilise burial to conceal drugs, novel 

treatments for fingermark development of items associated with drugs are 

another area of interest for this project. In Australia, Blue light (450-

500nm) followed by UV light (315-400nm) searches have been successful 

at fluorescing the THC in cannabis at scenes. It may be possible to utilise 

this method for contaminated fingermarks in drugs cases on buried plastic 

pots and containers.  

BURIAL CASE STUDY - OCG 

• OCG using burial as a concealment method 

• Firearms being dismantled 

• Component parts inserted into UPVC pipes 

• Pipes buried 

• Forensic staff encountered significant issues with soil removal 

• Strong adherence to exterior and interior of pipes 

• Would appreciate a researched, reliable methods 

• Severely inhibited  fingermark development attempts 

 

 

BURIAL CASE STUDY – ITEMS WITHIN CLANDESTINE GRAVE 

• Exceptionally Deep burial – 1.8m 

• Offender had access to a concealed location and heavy plant machinery 

• Two plastic tarpaulins used to wrap/cover body 

• Glove found beneath body 

• Links to glove project presented at UTS – good link to casework supporting 

relevance of investigating gloves 



 

 

 

In order to consider the applicable substrates and methods of fingermark 

development within the burial environment, surface deposition case studies 

are relevant from extreme environments, due to the exposure to harsh 

conditions. As such information was gathered during my visits, relating to 

any evidence types associated with such findings. Cases included 

dismemberments wrapped in plastics and the case outlined in the box below. 

 

 

SOIL REMOVAL 

Whilst discussing the project with Dr Raymond, NSWP, she suggested that 

in order to overcome the problem of soil adhesion to items, the use of 

powder suspensions may assist. In this treatment, powders (Iron oxide, 

carbon or titanium dioxide) are suspended in a stock detergent solution, 

applied by brushing and then almost immediately removed via a washing 

method. This, in turn may also enable the removal of the soils through this 

washing.  

BURIAL CASE STUDY – ITEMS ASSOCIATED WITH VICTIM 

• Body buried for 18 months 

• Significant degradation of clothing 

• Pockets of trousers survived 

• Perfectly preserved polymer banknotes found within 

• Further supports inclusion of polymer banknotes into a burial study 

• Could have fingerprints of victim if identity is unknown 

• Could have fingerprints of offender if contact was made with notes 

 

SURFACE CASE STUDY – ITEMS EXPOSED TO HARSH CONDITIONS 

• Female murder victim 

• Wrapped in plastic, left outside in torrential rain 

• After one day she, and the wrappings were recovered 

• Successful fingermark development using superglue 

• The FVM would not recommend this process in the UK 

• Suggests utilising SG in extreme environment cases is applicable 



 

 

Powder suspensions were also found to be developing marks on vehicle vinyl 

in a NSWP research project. These wrappings are placed onto the exterior 

of vehicles either for decoration or protection and such surfaces are likely to 

be subjected to dirt and soil adherence daily. In the NT, staff have 

developed a quick, at scene version of a powder suspension (using black 

powder) which is proving useful on ‘difficult outside environment surfaces’ 

such as plant leaves and rocks/stones.  

Dr Raymond further suggested that work being undertaken at UTS, where 

a gentle surfactant may be used to remove contaminants, prior to 

treatments, may be relevant to the issue of soil adherence.  This was 

investigated during my initial meeting at UTS, and a second meeting was 

then arranged to discuss this with the relevant research team.  The 

students and their supervisor Dr Spindler have been working on the problem 

of body wrappings which have been contaminated with decomposition fluids 

and how this impact on the development of fingermarks from the 

wrappings. Plastics have been used as the substrate and one student has 

developed a method for washing the items prior to treatment (Knight, 

2018). The washing of evidence prior to fingermark treatment is not 

recommended in the UK if it is a non-porous substrate for superglue 

treatment (Bandey, 2014). However, in Australia it appears that washing 

would be considered for removing a contaminant. The project by Knight 

(2018) investigated optimal washing method to remove bodily fluids.  A 

further project, being undertaken by Honours student Madeline Krombus, 

during my visit particularly focussed on blood and using the washing method 

recommended by Knight (2018). As such I have incorporated this washing 

into a trial for the removal of soil contamination.  

The University of Canberra (UC) has a keen interest in forensic geoscience 

and carries out research in a number of related areas including geomapping 

and soil. During my visit, the research laboratories had a soil project in 

place, where probes were being used to monitor the moisture and humidity 

of soil in enclosures made from cat litter trays. They also use moisture and 

humidity controlled ovens to assess the variables within the soils and to 

replicate the natural soil environment in the laboratory. This led to 

discussion regarding burial environment replication in this way and Pyrex 

glassware was mooted as a preferable solution if plastic substrates are 

being monitored. If plastic is used to contain the soils this could affect the 



 

 

results. It was of particular use to see a controlled soil environment in 

practice. A method for this needs to be developed in order for the findings 

of the project to be intricately observed in a laboratory environment. As no 

such methods have been published in the literature, it was of great benefit 

to be able to discuss potential methods with Dr Jurian Hoogewerff. 

 

FINDINGS IN CANADA 

 

Image 43 Example of body deposition crime scene with partially burial plastic evidence (Reproduced with kind permission of RCMP) 

 

Examples of cases where burial has been used for concealment were also 

presented in Canada. See case study boxes below. Furthermore, an extremely 

useful meeting with Dr (Inspector) Diane Cockles from the RCMP in 

Ontario opened up more possibilities of researching these cases. Dr Cockles 

has been in forensic Identification with the RCMP for many years and 



 

 

completed a PhD in forensic taphonomy. She has extensive knowledge of 

burial cases in Canada and further communication regarding this is being 

pursued as a follow up to my findings. One key piece of advice provided was 

that she has attempted to develop fingermarks from burials and was 

successful when using VMD. 

 

BURIAL CASE STUDY – SURVIVAL OF ASSOCIATED ITEMS 

• Male murder victim 

• Buried for 10 years – private land; tip off to Police 

• Sandy, free draining soil 

• Layer of black and white plastic – no contact with body – only contamination soil 

• Body wrapped – clear plastic sheet – exterior contaminant soil, interior bodily fluids 

• Both Plastics well preserved – some tree root growth damage 

• Layer of soil beneath body 

• Beneath this a number of personal effects scattered (likely by offenders, therefore 

touched) in base of grave – all in pristine or excellent condition (except the inner 

pages of the bible) 

o Spectacles, plastic covered bible, laminated identification card *,  

o Plastic cards; bank cards, health card, social security card,  # 

o Leather wallet ^ 

• Within the plastic surrounding the body were further items (all virtually intact); 

o Clothing - polyester jacket and trousers, cotton t shirt, mesh cotton vest, 

cotton underwear, shoes, jewellery – All survived well 

o Snickers wrapper*, M&M’s packet*, 

o Duct tape# securing plastic and victim ankles; mobile phone#, chewing gum 

wrapper#, 

o leather belt^, keys^, Lighter^ 

• None of these were examined for fingerprints 

• Provides a fascinating range of materials that survive and may be recovered from 

burials and therefore considered for fingermark treatment 

 

KEY 

➢ *Indicates items that in a ‘surface’ crime scene would be expected to yield 

fingermarks 

➢ #Indicates items that in a surface crime scene may yield fingermarks 

➢ ^Indicates items that in a surface crime scene are unlikely to yield fingermarks 

 



 

 

 

 

As with Australia case studies from Canada, often include surface 

deposition as the ground can be extremely difficult to dig, particularly if 

frozen. These are relevant as the types of material, and their survival 

when subjected to harsh conditions are important, not least because they 

can become buried through natural means.  

A number of surface deposition case studies were presented, and the 

majority included associated items had prolonged contact to soil. One of 

these cases included bankcards with heavy soil adherence. Officers 

suggested they would attempt lightly brushing this to remove this type of 

soil. These cards survived well, but an associated leather wallet did not.  

Another murder victim, who had been in similar brush land for at least a 

year showed very poor preservation with regards to associated belongings 

and even the clothing was significantly degraded. These findings actually 

suggest a lack of understanding about how materials degrade on the 

surface, when exposed to the elements, versus those that have been 

buried. This is another project that requires investigation in relation to 

understanding material behaviour in extreme environments.  

 

 

 

 

BURIAL CASE STUDY – ITEMS ASSOCIATED WITH VICTIMS 

• Serial killer 

• 8 victims 

• One victim taped into plastic rubbish bin – plastic bags included 

• Other victims buried with plastic bags 

• When recovered all plastic bags showed good preservation 

• None where examined for fingerprints 

 



 

 

SOIL REMOVAL 

I discussed with practitioners, their thoughts or practice regarding ways 

of removing soil as a contaminant prior to fingermark treatment. 

Suggestions included using a small [fingerprint] brush to remove dry soil 

adherence (see example with bankcards, above).  

At SPVM, they would ordinarily dry the item in a drying cabinet and then 

process as ’normal’. However, they have also explored the use of ‘plastiform’ 

casting material used for casting fingermarks at the mortuary to remove 

contaminants prior to fingermark treatments. This method will be 

investigated for removal of soil debris.   

At the RCMP the suggestion was to investigate approaches linked to arson 

debris soot removal. In the past, these have included an air compressor but 

are now most likely to be the use of liquid latex. The type of soil would need 

to be taken into consideration, however, and if it is possible it would be 

preferable to dry and shake off the soil then this would be done. However, 

this needs to be mitigated against how long the process may take and if 

the intervening time will have an effect on the fingermark residue.  

Image 44 Author and staff of York Regional Police FIU, on the left Mathew George author of liquid latex article 



 

 

The liquid latex theory was exemplified by York Regional Police FIU where 

an extremely useful research project was presented. Michael Ho (a 

University of Toronto, Mississauga student) and Constable Mathew George 

in the FIU undertook a project looking at using liquid latex to remove dirt 

from vehicles prior to fingermark treatment. The results were very 

favourable in indicating that the latex did not damage the fingermarks and 

led to significantly more marks being developed. The results were published 

in the Journal of Forensic Identification (Ho & George, 2019) and certainly 

look applicable for consideration into a wider project involving buried items. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

6.  

POINTING ARCHAEOLOGY 

TOWARDS 

FORENSIC CASEWORK 

 

 
 

“Forensic archaeology is defined as the application of 

archaeological principles and techniques within a medico-legal 

and/or humanitarian context involving buried evidence” (Blau & 

Ubelaker, 2016) 

 

 

 



 

 

 

FORENSIC ARCHAEOLOGY IN THE 

UK 

In the UK archaeological techniques were first applied to a forensic 

(murder case) in 1988 (Hunter, 1996; Hunter & Cox, 2005). Since then it 

has developed into a defined and well recognised forensic tool. Forensic 

Archaeologists can be utilised in search and location of clandestine burials; 

recovery and recording of remains and associated evidence (MacKinnon & 

Harrison, 2016) from graves as well as other scenes such as fatal fires 

(Hunter & Cropper, 2015). 

In the UK, forensic archaeology is a separate discipline to forensic 

anthropology, although they often work closely together (Hunter & 

Cropper, 2015) and a number of practitioners are accredited in both areas. 

Forensic archaeologists are requested to attend crime scenes on an ad hoc 

basis by the local Police force (and paid as expert consultants) but are 

usually employed full time in other roles such as academia, field archaeology 

or museums as only approximately 5% of murders in the UK result in burial. 

As such there is only one full time forensic archaeologist in the UK, with 

just over ten more accredited to undertake work (Hunter & Cropper, 2015). 

Once at a scene they will work alongside CSI’s from the local force (Hunter 

& Cropper, 2015) under the control of a crime scene manager (MacKinnon & 

Harrison, 2016).  

The development of the discipline is evident in the range of undergraduate 

and post graduate courses now available at universities throughout the 

UK. However, the underlying prerequisite is the practice and application of 

traditional archaeological techniques (Hunter & Cropper, 2015) and this is 

seen as a necessity for accredited practitioners in the UK. Systems of 

accreditation are in place for both anthropology and archaeology (MacKinnon 

& Harrison, 2016). 



 

 

 

FORENSIC ARCHAEOLOGY IN 

AUSTRALIA 

Forensic archaeology is not formally recognised as a professional discipline by 

any of the Australian police forces (Blau & Sterenberg, 2015). Australian 

archaeologists are more likely to utilise their skill set in a forensic context 

internationally. Since the early 1990’s they have worked on cases involving 

mass graves in countries such as Ukraine, the former Yugoslavia and Timor-

Leste (Blau & Sterenberg, 2015). Although there are professionally 

recognised Forensic Anthropologists in Australia, this is not the case for 

forensic archaeology. As with the UK (but unlike North America) these are 

considered separate disciplines but there are only formal guidelines for the 

practice of forensic anthropology (Blau & Sterenberg, 2015). If an 

anthropologist attends a scene, they will often find the recovery work being 

undertaken by Police officers or SOCO’s (Blau & Sterenberg, 2015). It is a 

commonly held belief amongst Police forces that SOCO’s have the required 

expertise as they would be responsible for recovering buried evidence. As 

such archaeologists with experience of recovering human remains are rarely 

consulted.  

The Victorian Institute for Forensic Medicine (VIFM) has developed a 

training course, at the request of AFP, to train crime scene examiners in 

recovering buried evidence. The course includes scenarios with simulated 

human remains as well as burials of drug caches and weapons (Blau & 

Sterenberg, 2015). Such programmes are helping to disseminate awareness 

of the discipline amongst police professionals. When discussing case studies 

with CSI teams, it was evident that archaeological principles are being 

employed in some locations, even with minimal training for staff. One 

excavation used the pedestal technique, which although not often practised 

in the UK the case notes and photographs show this was a planned 

archaeological recovery. 



 

 

 

In a meeting with Dr Jennifer Raymond, NSWP we discussed occurrences of 

burial. In her experience, they have been limited in NSW because the area is 

so large it is assumed there is no need to spend time burying victims of 

crime. However, despite there being more instances of surface deposition 

with leaf scattering covering the body, it is not possible to say that 

outstanding missing people may not have been found because they have 

been buried or because they have been deposited somewhere anyone is 

unlikely to find them. The UK has very few places that are so remote (but 

accessible enough to transport a body to) that nobody would at some point 

potentially pass by and see a body, hence burial may be used. It is this 

general ethos that appears to be the reason why forensic archaeology has 

not been recognised as a professional discipline – simply that it is not 

required. 

Australia has the first taphonomic research facility outside the USA 

(there is now also one in Europe in the Netherlands). This is the Australian 

facility for taphonomic experimental research (AFTER). At such facilities, 

the effects of a variety of variables upon decomposition are studied on 

donated human cadavers. In many countries, such as the UK, this is usually 

undertaken using pigs in place of humans. The majority of cadavers are 

deposited on the surface and factors including insect activity and 

environmental variables are monitored through the decomposition process. 

Such facilities also bury donors in order to assess the effects of the burial 

environment on the decomposition process. 



 

 

 

Image 45  The AFTER facility, NSW (http://theconversation.com/this-is-going-to-affect-how-we-determine-time-since-

death-how-studying-body-donors-in-the-bush-is-changing-forensic-science-117662) 

 During my visit to AFTER I met with Dr Maiken Ueland and Dr Eline 

Schotsmans.  AFTER has 71 donors in place since its inception in 2016, and 

2 more were due to arrive on the day of my visit. Donors sign up during life, 

usually to the UTS medical donation scheme, and they pick which scheme 

they would like to which they would like to donate. Those who donate to 

AFTER are mostly male, and the current average age is 80. There are 

currently three ‘younger ‘donors (I, e., under 50 years old) at the facility, 

the youngest being 21 years old. The studies here highlight the 

environmental differences between here and the UK. For example, fly 

activity occurs, even during the winter, as the base temperature for fly 

activity is rarely breached during the daytime in NSW. There are different 

insect species within these invasions and significantly there are ant 

invasions, even before the flies (this is very different to the UK). Each 

donor will form the basis of a number of inter-disciplinary research project s 

and therefore will provide a multitude of information. This may include 

developing DNA recovery methods from bone and muscle, DNA from clothing 

plus a range of ecological studies. The flora and fauna are significantly 

different to the UK and these all impact upon findings in forensic 

taphonomy and forensic archaeology. 

The majority of bodies at AFTER have not yet been deposited with 

extraneous materials, besides some clothing, as base experiments to 

http://theconversation.com/this-is-going-to-affect-how-we-determine-time-since-death-how-studying-body-donors-in-the-bush-is-changing-forensic-science-117662
http://theconversation.com/this-is-going-to-affect-how-we-determine-time-since-death-how-studying-body-donors-in-the-bush-is-changing-forensic-science-117662


 

 

compare previous pig research is required. Besides the surface depositions 

at AFTER, there are also donors which have been placed into vehicles and 

buried. Of these, bodies did have some extraneous materials with them. For 

example, there was tape on the arms of those in the vehicle. This is an 

interesting surface for fingerprints (as evidenced in a number of case 

studies) and should be further considered in relation to the burial 

environment. There are 10 donors, who have been buried: 6 in one grave, 

three in another and a single inhumation. These are clothed and include 

clothing seeded with bodily fluids and there are also items such as mobile 

phones buried with them. The intention is to excavate the cadavers after 

4 years and assess the decomposition as well as the survival of the bodily 

fluids on the clothes and technical data on the phones. No extraneous 

materials were buried specifically to analyse the material behaviour and/or 

fingermark recovery possibilities. Discussion with Dr Ueland around this 

subject suggested that it should be a consideration at the facility and 

there is scope to undertake such research.  

The key variables of temperature and moisture, which can affect the 

recovery of fingermarks, are monitored in these burials through the use of 

probes. The data from these will assist with the analysis of the resulting 

decomposition/preservation of the donors and associated clothing and bodily 

fluids. This type of environmental monitoring was a key observation from 

the project point of view, as this can be adapted and utilised as a method 

for environmental monitoring during the burial phase of the fingermark 

project back in the UK.  

The surface deposited donors were exhibiting mummification in all cases, 

often rapidly, thus bypassing the bloat stage of decomposition. There was 

some rapid skeletonization, just one month in one case. The findings from 

the burials will be interesting, for comparison on these rates. However, 

some studies on wrappings and then potential fingermark development 

would be useful to see if there is a variation in bodily fluid contamination 

between the surface and sub-surface cadavers. 

The land upon which the AFTER facility is owned by UTS. The facility was 

set up in collaboration with 16 partners including AFP, Australian National 

University, UC, Victoria Police and VIFM. It is not just a research facility 

but also practical training for Police staff and DVI personnel.  



 

 

The aim of the facility is to help build knowledge and understanding of 

taphonomic process and time since death intervals. The staff at the unit 

have assisted with police cases, where remains have been found, to apply 

their research knowledge to interpretation of the condition of remains and 

factors which may have impacted upon them. 

 

 

FORENSIC ARCHAEOLOGY IN 

CANADA 

Canada has a relatively low crime rate across a population of 35 million. The 

country is very large and many areas are sparsely populated. As such, it is 

believed that offenders are less likely to conceal victims through burial, 

because it is relatively easy to find a remote place to deposit a body on the 

surface. This is similar to theories in Australia. However, “absence of 

evidence, is not necessarily evidence of absence” (Congram, 2015) and with 

evidence of serial killers using burial (Such as William Pickton) and pockets of 

high numbers of missing persons it is not unreasonable to suggest that 

burial is utilised by offenders.  

Canada does not clearly differentiate between the discipline of forensic 

anthropology and forensic archaeology in the same way that the UK does 

(Blau & Ubelaker, 2016). Therefore, the majority of persons conducting 

forensic archaeological work are those who are biological anthropologists or 

who consider themselves to be both anthropologists and archaeologists 

(Congram, 2015) (essentially archaeology is a sub-discipline of 

anthropology). There are, and have been, advocates in Canada for the use 

of Archaeological techniques in the forensic recovery of human remains, but 

there is not widespread training or willingness to engage in this from a 

Police perspective. There is no clear consensus across the country of how to 

utilise either anthropology or archaeology in a forensic context (Skinner & 



 

 

Bowie, 2016). However, the York Regional Police, Ontario, trained a group 

of officers from their FIU, in forensic archaeology. This (AFRT) continues 

to train and practise forensic staff across Ontario, but they remain a 

unique group within Canada as a whole (Congram, 2015). To meet members 

of this team in both York Regional Police and Durham Regional Police was a 

real honour during my visit to Canada.  

Members of the AFRT provided numerous case studies that make up 

discourse in chapter 5. However, their experience, knowledge and training 

were very useful, and they are considered very highly in the Toronto area 

and have been called to cases by both the Ontario Provincial Police and 

Toronto Police Service. They are equipped to deploy quickly when required, 

and have a ‘dig truck’ the like of which I have never seen, and was 

considerably impressed by! (See image 46) 

 

Image 46 Interior photographs of the ‘dig truck’ at York Regional Police (Image authors own) 

 

 



 

 

7. 

POINTING LEARNING AND 

TEACHING TOWARDS 

PRACTICE 

(And vice versa) 

 

 
 

 

 

 

 

 

 

 

 

 



 

 

BACKGROUND 

Whilst preparing my travel plans, I developed another objective, related to 

my job role. As a university lecturer teaching forensic practice I have spent 

some time trying to build relationships between academic institutions and 

police forensic practice in the UK. There are some areas of the UK that are 

developing such relationships, but the area in which I work(ed) did not 

have a strong academic-practice relationship. There is a clear need for this 

in the forensic sector, as driving research forward, from a perspective of 

Police requirements would benefit both the academics and the forensic 

practitioners. Potentially involving students in solving real-world problems 

through research could enhance their academic skills but also their 

understanding of the place of forensic science in the CJS.  

Whilst making contact with staff at the NCFS in Australia, it became 

apparent that there were strong links between academic institutions and 

Police forces in Canberra and NSW.  I wondered if I could explore the 

development of these relationships and return with some ideas of how to 

develop such relationships in my local area. 

 

FINDINGS IN AUSTRALIA 

 

The role of Dr Jennifer Raymond and her research team at NSWP shows 

the importance of identifying research opportunities through Police practice 

and casework. Furthermore, her knowledge of the academic research 

projects being undertaken at UTS showed these clear and beneficial 

relationships and provided me with guidance for my meetings at UTS. Dr 

Raymond states that, previously, there were excellent capabilities for ‘on 



 

 

the fly’ research when case work required it as staff had individual 

specialities. There is work in progress to return his capability and 

Collaborative projects are run in conjunction with AFTER, National 

Institute for Forensic Science (NIFS), NCFS and UTS.  

 

Lauren Atwood is one of two research assistants attached to the NSWP 

FSG. She undertakes larger scale research projects that are immediately 

required, having been identified through casework. Other projects are 

undertaken by staff within the FSG and staff who are undergoing crime 

scene research training with CIT. The requirement for staff without a 

Masters or PhD to undertake research projects strengthens the academia-

practice relationships and drives forward practice required research. The 

police research unit also works closely with UTS on projects. There are 

mutual agreements in place for the use of resources, equipment, for 

example the UTS VMD is used for NSW police projects and there are clear 

communication protocols in place to support academic and practitioner 

research practice. 

When discussing the forensic science climate, Dr Raymond mentioned 

accreditation standards in forensic practice. There are identifiable issues 

with differentiating between validation and verification – an issue already 

noted in the UK. The feeling in NSW is that the current processes in 

accreditation crime scene examination can be supported through good 

academic-practitioner relationships to help achieve validation of procedures.  

A collaborative meeting at UTS discussed how the forensic teaching 

programmes at UC, UTS and WSU have been developed and that AFP 

played a key role in this since the 1990s. This exemplifies the strong 

relationship and mutual understanding of the Police and academic teams 

that these links remain and continue. The UWS course has a more CSI base 

and jointly owns and operates the Crime Scene Investigation and Training 

Facility with NSWP.   



 

 

 

Image 47 Centre for Forensic Science, University of Technology, Sydney (Image Author’s own) 

There are a number of personnel who work between Police and Academia. It 

was particularly highlighted that there are directors within the Academic 

institutions that support both research in forensic Science and the 

necessity for a relationship with forensic practice. It helps that the Police 

are provided with money for research, although this has decreased. 

Furthermore, the universities are able to receive matched government 

grants and equipment from the Police. Such financial support for forensic 

science research and development has significantly disappeared in recent 

years in the UK.  

UTS has one of the strongest fingerprint research groups in the world and 

during my visit I was able to attend one of their monthly meetings. The 

meetings comprise of practitioners, staff from the research department 

and placement students from NSWP and students and academic staff from 

UTS and WSU. It is a collaborative group sharing project progress and 

results. They also have a journal club as part of the meeting, looking at 

other research and discussing the context. A summary of the Presentations 

from this meeting can be seen in chapter 4. 



 

 

 

 

Image 48 University of Canberra (Image author’s own) 

A meeting at the University of Canberra identified that Australia is more 

‘open, communicative and supportive’ when it comes to research and 

practice collaboration. UC supervises PhD students, who are released by 

AFP one day a week. However, the internship/placement relationship with 

students working at AFP is not as clear as the NSW/UTS arrangement. I 

recognise that there appears to be sensitivities, familiar in the UK, with 

whether it is appropriate to have internships in sensitive areas of Policing. 

There is, however, a clear collaborative ethos between HE institutions, 

particularly between Canberra and Sydney. The UC is a partner in AFTER 

and students from UC undertake research projects at the NSW facility.  

Australian Federal Police take pride in their collaborative links with other 

institutions and academia, as evidenced on their website “AFP…maintains 

strong relationships with domestic and international counterparts and 

academia” (AFP, n.d). 

 

 

 



 

 

 

FINDINGS IN CANADA 

The SQ do not have any direct relationships with academia per se. 

However, the forensic chemistry/forensic science course at Universite du 

Quebec a Trois-Rivieres is highly regarded by Alex Beaudoin as it produces 

graduates he wants to employ. Students graduate with analytical skills 

that immediately allows them to link theory and practice. Identifying and 

pursuing such positive feedback with local employers may be a way of 

developing and maintaining positive relationships. 

In Ontario, the York County Police have links with the University of 

Toronto, Mississauga Forensic Science programme. Although students do 

not ‘shadow’ Officers, in the placement sense, the York FIU typically take 

at least one student per year working on a research project. This benefits 

the Police as they can investigate operational challenges, with the benefits 

of the academic supervision that the students receive, making the results 

more meaningful and potentially publishable (see liquid latex example from 

chapter 5 – Ho & George, 2019).  

 

Image 49 Composite images of University of Toronto Mississauga, campus, (image authors own) 



 

 

A visit to the beautiful campus at University of Toronto, Mississauga 

enabled a look at the relationship between academia-practice in Ontario 

from the academic perspective. The forensic programme enables 

approximately 50 students/year to undertake project placements. These 

are not internships per se, but they allow the student one day a week with 

a Police or Forensic unit to work on a research project. Such an approach 

could potentially allow the building of relationships, without the Police 

concerns of full time internship provision in sensitive areas of practical 

forensic casework 

 

 

 

 

 

 

 

 

 

 

 



 

 

8. 

POINTING TO THE FUTURE 

Conclusions and Recommendations  

 

 

 

 

 

 

 

 



 

 

 

CONCLUSIONS 
The travel part of my fellowship was successful in many ways. I was able 

to meet my original objectives as well as developing new ones. The 

recommendations below detail how I intend to move forward with these 

findings. I learned a lot about fingermark development techniques, that I 

would not have considered using here in the UK as well as potential solutions 

to other problems, such as the removal of soil contamination which could 

really hinder the fingermark capabilities. Furthermore, the exposure to a 

variety of case studies has widened my understanding of the types of 

evidence recovered from burials and how they survive. 

Seeing first-hand strong relationships between academia and forensic 

practice, and how this can really drive meaningful research was inspiring. 

The two-way benefits for all parties was really very clear. Furthermore, 

the collaborative efforts between education and policing institutions for a 

common goal such as the AFTER facility really showed that we should knock 

down barriers and communicate more with each other more in the UK to 

achieve positive progression. 

The next stage of my fellowship, implementing my recommendations is going 

to be an exciting and meaningful period, involving a lot of hard work and 

hopefully some impactive end results. Continuing the relationship with my 

hosts is going to be key to this and I look forward to working with them in 

the future. 

 

 

 



 

 

RECOMMENDATIONS 
 

1. To expand research into Scientific Support units in the UK to obtain 

data on the prevalence of items recovered from the burial environment, 

types of substrate and fingermark development processes utilised 

including success rates. 

To facilitate this, I have been working closely with a scientific support 

unit in the UK since I returned, and we have designed a questionnaire 

which will be sent to all SSU’s in the coming months. This will also 

enable me to broaden the dissemination of my Churchill Fellowship and 

bring Police forces on board with the project 

 

2. To expand current links to Forensic Archaeology globally Practitioners in 

UK, Australia and Canada with view to gathering key data regarding 

burials in order to direct experimental design for further research 

projects. 

As above, since I returned, I have been developing a survey, with the 

leading forensic archaeologist in the UK for dissemination. The idea of 

a survey was suggested by a Police officer in NSW, she among other 

hosts with archaeological experiences have all agreed to complete and 

disseminate this survey. 

 

3. To undertake research projects to identify the optimal Method for 

removing contaminants from surfaces, utilising methods identified in 

Australia and Canada. The first pilot study is currently in the final 

stages of being written up by a student at ARU. She has produced a 

research poster, summarising her findings (fig. 7) 
 

Fig. 7. Research poster reproduced by Kind permission of Lucy Davies, ARU 



 

 

 

 

4. To implement ALS stage in pre-treatment and collect data on Any 

increase in successful visualisation of additional fingermark detail. 

This will be a major project utilising the processes identified in Canada 

and seeking to understand the value of adding this process to 

increase sensitivity of visualisation of marks from buried evidence.  

 

5. To compare methods being utilised in FVM for particular  

substrates against those being utilised in Australia and Canada for 

the same substrates and establish optimum process when such items 

have been subjected to the burial environment. Chemical, physical and 

optical processes identified during my fellowship will be investigated. 

For example, I have already secured access, through Hampshire Police 

and the university of Portsmouth to a VMD machine to use for this 

research. 

 

6. To inform practice as to optimum methods for recovering,  

Decontaminating and treating items of forensic interest which have 

been buried, with the intention to support investigation of Serious, 

Major and organised crime instances both in the UK and worldwide. I 

will disseminate results of findings to Police groups, both forensic and 

investigative. During the projects I will build on contacts in these 

areas through data collection and communication. I will also present 

at conferences to widen the opportunities to inform practitioners. I 

have had an abstract accepted for presentation at the 

International Association for Forensic Science conference in Sydney in 

May, 2021 

 

7. To identify opportunities in UK to model the relationships 

Between academia and practices identified in Canada and Australia. 

To establish working groups in fingerprint research enabling practice 

informed research and research informed practice. I have begun 

discussions with the University of Portsmouth to build a fingerprint 

research group with academic staff, students and partners in 

Hampshire Police. Once established I will look to widen this to 

neighbouring forces 

 

8. To build the Churchill Forensic Network through presentations, 

conferences and dissemination of our fellowship areas. I have already 



 

 

presented a seminar on my fellowship (see image 50), and we as a 

group are organising our first Churchill Forensic Network conference. 

 

 

Image 50. Advert for research seminar, ARU 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

9. 

END POINT 
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