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1st affidavit of Katherine Scott 

Annexures: KS/1, KS/2 

 

IN THE MARIKANA COMMISSION OF INQUIRY 

RUSTENBURG 

 

__________________________________________________________________________________ 

AFFIDAVIT OF KATHERINE SCOTT 

__________________________________________________________________________________ 

 

I, Katherine Scott of Manlove Forensics, Unit 12 The Quadrangle, Grove Technology Park, 

Wantage, Oxfordshire OX12 9FA, United Kingdom state on oath as follows: 

 

INTRODUCTION 

1. I am Katherine Scott. I am the Lead Firearms Forensic Scientist for Manlove Forensics 

Limited, a position I have held for the last 21 months. 

 

2. In April 2013, I was asked by the South African Human Rights Commission (SAHRC) to 

conduct analysis on video footage of a shooting incident that occurred near Marikana, 

South Africa on 16 August 2012. I am told that this incident is known by the Commission of 

Inquiry as the incident occurring at Scene One.  

 

EXPERIENCE AND CREDENTIALS 

3. I hold a Bachelor of Science Honours degree in Pure and Applied Chemistry (University of 

Strathclyde). I began employment as a Drug Scientist for Strathclyde Police Forensic Science 

Laboratory in 2005 and continued as a Forensic Scientist for the Scottish Police Services 

Authority (SPSA). In 2009 I undertook training as a Forensic Scientist in the Firearm Section 

SPSA as part of a national firearms unit covering the whole of Scotland and was a member 

of the Crime Scene interpretation team. In August 2011 I began work as the Firearms Lead 

Forensic Scientist at Manlove Forensics Limited (MFL), encompassing all aspects of firearm 

examination. 

 

4. My employment within the area of firearms involves the forensic examination of firearms. 

This includes firearm related items and damage and involves: the detailed examination and 

interpretation of crime scenes and video footage (including those for the UK’s Ministry of 

Defence), attendance and wound examination at post mortem examinations, microscopic 
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comparison of fired/cycled ammunition or components of ammunition to determine 

whether a particular firearm has discharged them, preparation of statements and court 

attendance when required. 

 

5. I have reviewed video and CCTV footage of firearm incidents many times before for 

different clients, including the UK’s Ministry of Defence, various UK police forces and 

private clients such as the BBC. 

 

MY BRIEF 

6. I was provided with 3 megabytes (MB) of video footage (mp4), which is 01:09 minutes long. 

This footage had been given the name “SAP shoot miners” and had a “Reuters” label in the 

top right corner. I am told that the footage is known by the Commission of Inquiry as Exhibit 

UU3. This is the footage I was asked to analyse. 

 

7. I have also been provided with the following additional footage:  

a. Exhibit EEE16 – Enews: Marikana Exposed 

b. Footage provided by eNCA, incorporating footage captured by Al Jazeera  

(http://www.youtube.com/watch?v=t6guOIOFY7Q)   

 

8. I was not asked to analyse this additional footage. Instead, it was provided to me to provide 

a more complete understanding of the incident captured in the Reuters footage.   

 

9. In respect of the Reuters footage, I have been asked to provide the following: 

a. The number and timing of shots fired after the first call for cease fire;  

b. The number and timing of the calls for cease fire; and 

c. Offer an opinion, where possible, on the type of weapons used and their relative 

proximity of the shots to the microphone. 

 

METHOD 

Audio and visual enhancement 

10. Audio and visual enhancement of the footage was carried out by Iain McArthur. Mr 

McArthur is an Audio Enhancement specialist who holds an Ordinary National Diploma 

(OND) in Sound recording technology (Acoustics /electronics/studio techniques). He further 

trained with Intergraph Public Safety in Huntsville, Alabama (2003) in video enhancement 

techniques and is now the European trainer of Intergraph video enhancement software, 

http://www.youtube.com/watch?v=t6guOIOFY7Q
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which has been used on the Space Shuttle disaster and on all US Government analysis of 

Osama Bin Laden video footage.  

 

11. He has 18 years experience working as an Independent Forensic Audio / Video 

Enhancement and Transcription Specialist for many UK Police agencies and for the UK’s 

Royal Military Police. He is a registered expert advisor with the UK’s Police National Crime 

Faculty (NPIA) database and has undertaken work on high profile cases such as analysis of 

Raoul Moat audio footage for Sky News, the Milly Dowler murder enquiry, the death of the 

BBC journalist Terry Lloyd as well as working on numerous murder enquiries throughout the 

UK, Ireland and the Middle East.  

 

12. A brief summary of the method used by Mr McArthur is detailed below along with the 

reasoning behind it. 

 

a. The audio video footage (exhibit UU3) was transferred to the hard drive of a PC 

system.  Using audio editing and enhancement software the gunshot noises were 

boosted. This was conducted by analysing and processing the audio in a spectrum 

analysis audio editor with the capacity to separate layers (by highlighting and 

choosing different parts of the audio). Therefore Mr McArthur selected each of the 

gunshots individually and collated them as the ‘gunshot layer’. He then mixed the 

volume of that layer louder than it had originally been.  

 

b. Furthermore the noise elements of what sounds like a generator were reduced, and 

the general background noise was also lowered leaving the gunshots more 

prominent. This was conducted by analysing and processing the audio in a noise 

reduction process within an audio editor and the general hiss/rumble was processed 

lower in the mix. In a spectrum analysis audio editor with the capacity to separate 

layers (by highlighting and choosing different parts of the audio) Mr McArthur 

selected the multiple frequencies that created the hum of the generator/engine 

noise which became the ‘generator layer’. He then mixed the volume of that layer 

quieter than it had originally been. 

 

c. The reduced generator layer, the increased gunshot layer and the remaining audio 

were combined, creating the enhanced audio as heard/seen on the final exhibit. 
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d. Using video editing software a time code overlay was created for court reference 

purposes and when analysing the events. Red circle overlays were created to focus 

attention on areas deemed to be significant, such as a tear gas discharge. 

Furthermore text illustrating each gunshot number, as it happened, was created and 

subtitled text overlays of any words spoken (such as “cease-fire”, “stop” etc) were 

added. 

 

e. The enhanced audio with the enhanced video were combined using video editing 

software to create the final enhanced audio video: annexure KS/1.  

 

f. No other edit was done to the footage provided 

 

g. The enhanced audio was converted into a visual waveform for presentation 

purposes, and as requested by the legal team instructing me: see annexure KS/2. 

 

Analysis of firearms discharges in Reuters footage enhanced version (Annexure KS/1) 

13. I have listened to the enhanced audio in KS1 to help to ascertain the sequence of events 

and the potential weapons which could have made these discharges. This has been done by 

listening to the sound, including bass, pitch and reverberations and comparing them with 

my knowledge of the sounds produced by various weapons, and making an assessment 

based on this information, along with what is visible on the video footage. This is not purely 

a scientific process but one that is also conducted based on experience and the 

enhancement of the sounds. 

 

14. I have not been provided with a detailed list of specific weapons issued to the police 

officers. Therefore my interpretation has been based on the weapons seen in all of the 

footage provided, along with what I have been told by the legal team instructing me, that is, 

the police were in possession of R5 rifles, pistols, shotguns, rubber rounds, tear gas and 

stun grenades. 

 

15. Having identified, in the enhanced video, the specific sounds of tear gas rounds, they can 

often be distinguished clearly from the other discharges. Rifle discharges in the enhanced 

video can also be distinguished easily from other discharges. The slight interpretive issue 

with the process is that the sound produced from a pistol being fired is similar to the sound 

of a shotgun firing a low powered round, such as a non-lethal rubber ball round or similar. 
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This interpretation is further complicated by the number of weapons in use and their 

relative distances from the microphone, for example, in basic terms; a discharge next to the 

microphone will be louder and clearer than one further away.  Nonetheless, I have generally 

been able to identify, the sounds caused by i) rifle discharges and ii) tear gas discharges. In 

respect of pistol discharges and shotguns firing non-lethal rubber rounds, it has not 

generally been possible to distinguish between them by sound alone. 

 

16. Although some shots can be observed in the footage, some are only audible and therefore 

could potentially have originated from officers in the police line who are not visible in this 

footage, such as those visible in the eNews footage. Please note that the overall layout, i.e. 

the positions of the teams of police officers and miners are not fully known to me at this 

stage and therefore the positions discussed are those observed in the footage only, 

informed by my understanding of the additional footage provided. For example when the 

camera is looking along the police line to the right, it appears there is a further team of 

police officers, highlighted by the officer with the raised arm, and circled in the enhanced 

footage (KS/1). The eNews footage appears to confirm this. 

 

17. Furthermore the comments and observations made below are made using my experience 

and the information provided to me. Should any additional information come to light then I 

may need to re assess this in conjunction with the observations.  

  

DESCRIPTION OF FOOTAGE 

18. Below is a general overview and description for each of the sections of the video footage 

provided, mentioning in particular anything deemed relevant to the use and discharge of 

firearms. Analysis of particular aspects of the enhanced Reuters footage KS/1, such as the 

number of calls for “cease fire” etc. is set out later in this statement.  

 

Reuters footage – KS/1 

19. The enhanced footage for analysis (KS/1) has been filmed behind a line of police officers 

and at the beginning of the footage the camera is facing the same general direction as the 

majority of the officers. The camera then turns to the left side, showing a further group of 

people, who appear to be dressed in a similar manner to the police officers, and a number 

of large vehicles. There appears to be some discharge of gas (most likely teargas) from this 

group, directed towards the apparent location of protestors/civilians, this has been 

highlighted with a red circle in the enhanced video footage (KS/1). Shortly after this 
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discharge a number of police officers can be seen to run in the opposite direction. Also at 

this time a number of gunshots are audible.  

 

20. The camera then returns focus to the original view, where one officer is standing 

significantly ahead of the police line and a large white vehicle, with a blue stripe along the 

side, is located. A further gas discharge, again most likely teargas, can be observed at this 

point, which has again been highlighted by a red circle in the enhanced footage.  A group of 

people in civilian dress (protestors) appear to move quickly towards the police from the 

area of long grass/shrub land directly in front of the police line. Following this initial 

movement, a large number of shots can be heard and dust clouds observed (from rounds 

hitting the ground and casting up dust), these shots appear to be fired from the police line, 

being directed towards the group of people moving from the long grass. There are a 

number of weapons which can be observed firing during this sustained period of fire, both 

rifles and pistols. The total number of shots fired during this period cannot be ascertained 

from the footage provided.  

 

21. During the volley the police line is observed to retire (whilst facing forward) and a number 

of the civilians appear to fall to the ground. The camera then turns to the right and a further 

line of police officers and a white truck are observed with three police officers standing at 

the front. In the distance at this point a person can been seen to raise their arm, again this 

is highlighted by a red circle on the enhanced footage (KS/1), just after this a faint call for 

“cease fire” is audible (at approximately 00:00:22:09) followed by several more calls 

(00:00:23:04, 00:00:24:11, 00:00:25:05, 00:00:25:15, 00:00:28:15 and 00:00:29:22). The 

later calls for “cease fire” appear to come from police officers standing at the front of the 

white truck, two of whom raise their arms. During this time at least four further shots are 

fired, the timings of these are documented in the appendix.  

 

22. A call for “stop” (at 00:00:26:07 and 00:00:27:16) and “shoot you” (at 00:00:28:08 and 

00:00:31:08) are also audible at this time, followed by four further discharges.  

 

23. At this stage in the footage, due to the size of the dust cloud which had been created 

through the movement of people and the discharges, it has become difficult to observe the 

area where the weapons were initially directed.  
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24. The video footage has been edited at this stage, which has been highlighted in the 

enhanced footage by using a black background and the overlaid words “**EDIT**”. I have 

been informed by the legal team instructing me that the time gap of the edit is relatively 

small, most likely less than a minute. Furthermore it is possible that some further 

discharges have occurred during this time gap, however, due to the original footage being 

unavailable I am unable to make any further comment on this.  

 

25. When the footage re-commences the police line is advancing to the approximate position of 

the civilians, who, mostly, remain on the ground. An area of white smoke/gas can be 

observed behind the civilians, possibly remaining teargas rounds and/or burning. During 

this time eight further discharges are audible, however, none of the weapons within the 

footage are observed to discharge and there is no reaction from any of the people on the 

ground which would indicate they had been struck by any of these discharges. The footage, 

however, does have limitations in that it is not possible to fully visualise all of the people on 

the ground.  I therefore cannot exclude the possibility that some of these discharges may 

have struck people within this group, who are not fully visible in the footage.  

 

eNCA footage, incorporating Al Jazeera footage 

26. This footage consists of a number of sections of video footage from different cameras and 

therefore different perspectives. The footage I have been asked to look at in particular is 

that described as being filmed for Al Jazeera. 

 

27. This footage is again taken from behind a police line and depicts three police officers 

discharging shotguns, between two large white police vehicles, in the direction of a group of 

protestors. I have been informed that these police officers were located about 30 - 40 

metres in front and to the right of the line of police officers visible in the Reuters footage. 

There are at least three discharges of a shotgun, presumably firing non-lethal rubber ball 

rounds  as none of the protesters react to these discharges in such a way to suggest they 

had been seriously injured. Also the footage highlights at least one discharge from a small 

(pistol type) weapon, being directed towards the police from the group of moving 

protestors. 

 

28. The footage is then edited and at least a further two discharges are made from a shotgun, 

from a police officer, again most likely with non-lethal rubber ball rounds. Immediately after 
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these two discharges a volley of shots is audible and these appear to come from the left 

side of the camera’s perspective. 

 

eNews footage 

29. This footage is from a third location/perspective to that of the Reuters and Al Jazeera 

footage. I was asked specifically to watch 04:30 – 08:00. I am told that the footage from 

these two cameras were from cameras located around 10 – 30 metres to the right of the 

Reuters camera. From this footage, after the initial volley of fire, we can hear a significant 

number of calls for cease fire and a siren. This siren is audible in the modified Reuters 

footage, between 34 and 35 seconds (shots 27 and 28). However, not all the calls for cease 

fire are audible on the Reuters footage, possibly due to a combination of the distance 

between the teams of officers and the level of background noise. In this unenhanced 

footage, following the initial calls for cease fire, there are several audible apparent rifle 

discharges at approximately 05.30, 05.34, 05.52, 05.59, 06.25 and 06.27, which may be 

some of those heard in the Reuters footage. There are also some other potential gunshots 

(pistol, shotgun firing rubber balls, or similar) audible at 05.38, 05.49, 05.52 and 06.00.  

 

ANALYSIS  

Offer an opinion, where possible, on the type of weapons used, and the number and timing of 

shots fired in relation to calls for “cease fire” within the Reuters footage 

30. In order to address the above, analysis of the footage was required to assign, where 

possible, the type of weapon responsible for each of the discharges along with their timings 

and the timings of the call for discharge. As mentioned previously, this has been done based 

on my knowledge and experience,  as well as through the analysis of the sounds produced 

by each discharge, including bass, pitch and reverberations, and a comparison of the 

identifiable sounds produced by weapons visible in the footage. 

 

31. For the reasons noted at paragraph 15 above, I have often been unable to distinguish 

between pistol discharges and discharges from shotguns firing non-lethal rubber ball 

rounds. I have, however, largely been able to identify apparent rifle and tear gas discharges. 

 

32. I set out here a descriptive summary of the Reuters footage, starting at the point of the first 

call for “cease-fire”. 
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33. The enhanced Reuters footage (KS/1) has the first audible call for “cease fire” at 

00:00:22:09 a further call is heard at 00:00:23:04. Following these calls, two rifle discharges, 

most likely in close proximity to the microphone, are audible at 00:00:23:19 and 

00:00:24:09. A further call for “cease fire” is audible at 00:00:24:11, followed by a rifle 

discharge (similar to those above) at 00:00:24:24, then further calls for “cease fire” at 

00:00:25:05 and 00:00:25:15, a call “Stop” at 00:00:26:07, followed by a rifle discharge at 

00:00:26:16. A further two calls for “cease fire” are audible at 00:00:28:15 and 00:00:29.22, 

followed by four additional discharges from more than one weapon at 00:00:33:10, 

00:00:34:15, 00:00:35.02 and 00:00:36:01, which, in my opinion are not rifle discharges, but 

are likely to be from pistols, or shotguns firing non-lethal rubber ball rounds. 

 

34. I have not been provided with the unedited footage, as I believe it was unobtainable, and 

therefore I am unable to say if any further shots were fired during the time gap in the 

edited footage. However, the ENews footage referenced at paragraph 29 above suggests  

that other rifle and non-rifle discharges may have occurred during the time gap of the edit.  

 

35. Following the edit, between 36 and 37 seconds, a further four apparent rifle shots are 

audible at 00:00:42.16, 00:00:44:18, 00:00:50:04 and 00:00:53:10. Additional gunshots are 

audible at 00:00:46:10, 00:00:54:03, 00:00:58:00 and 00:01:01:16. The first of these is not 

from a rifle, but is more likely to be from a pistol, or a shotgun firing non-lethal rubber 

rounds. However the remaining three discharges could potentially be from a rifle at 

distance and therefore I have labelled this as “gunshot” in the appendix as I am unable to 

rule out that these have originated from rifles. If they are not rifle discharges, they are likely 

to be from pistols or shotguns firing non-lethal rubber rounds. 

 

36. In summary, audible in the footage provided, following the initial call for “cease fire”, are at 

least eight apparent rifle discharges and seven other gunshots (as described in detail above 

and in the appendix). The eight discharges following the edit, starting at 00:00:42:16, come 

more than 20 seconds after the first audible call for “cease fire”, at 00:00:22.09, and include 

at least four rifle discharges. 

 

37. I have provided below an appendix setting out which weapon/s, in my opinion, are most 

likely responsible for each of the discharges heard on the enhanced audio of KS/1. Where 

the appendix states “gunshot not a rifle”, this refers to either a pistol shot or a shotgun 

(firing non-lethal rubber balls rounds).  
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Shot Number Time Type 

1.  00:00:00:20 Gunshot not a rifle 

2.  00:00:01:06 Gunshot not a rifle 

3.  00:00:01:16 Gunshot not a rifle (different to 1 & 2) 

4.  00:00:02:16 Gas discharge (teargas) 

5.  00:00:03:19 Rifle with echo (two noises audible) 

6.  00:00:04:08 Rifle with echo (two noises audible) 

7.  00:00:05:10 Tear gas followed by a pistol 

8.  00:00:05:18 Pistol, similar to that heard in 7 

9.  00:00:06:12 Gunshot not a rifle 

10.  00:00:08:08 Gunshot not a rifle 

11.  00:00:09:05 Gunshot not a rifle 

12.  00:00:09:22 Rifle, possibly further away 

13.  00:00:10:19 Rifle, possibly further away 

14.  00:00:11:09 Possible gunshot 

15.  00:00:11:17 Gunshot not a rifle 

16.  00:00:12:02 Gunshot not a rifle 

17.  00:00:13:10 Rifle 

18.  00:00:13:21 Rifle 

 00:00:14:09 Volley (8 seconds) 

 00:00:22:09 “Cease fire” 

 00:00:23:04 “Cease fire” 

19.  00:00:23:19 Rifle (close to microphone) 

20.  00:00:24:09 Rifle (close to microphone) 

 00:00:24:11 “Cease fire” 

21.  00:00:24:24 Rifle (close to microphone) 

 00:00:25:05 “Cease fire” 

 00:00:25:15 “Cease fire” 

 00:00:26:07 “Stop” 

22.  00:00:26:16 Rifle (close to microphone) 

23.  00:00:27:10 Not a gunshot 

 00:00:27:16 “Stop” 

 00:00:28:08 “Shoot you” 

 00:00:28:15 “Cease fire” 

24.  00:00:29:11 Not a gunshot 

25.  00:00:29:19 Not a gunshot 

 00:00:29:22 “Cease fire” 

 00:00:31:08 “Shoot you” 

26.  00:00:33:10 Gunshot not a rifle, possibly teargas 

27.  00:00:34:15 Pistol 

28.  00:00:35:02 Gunshot not a rifle 

29.  00:00:36:01 Gunshot not a rifle 

**EDIT** 

30.  00:00:37:21 Not a gunshot 

31.  00:00:38:20 Not a gunshot 

32.  00:00:42:16 Rifle 

33.  00:00:44:18 Rifle 

34.  00:00:46:10 Gunshot not a rifle 

35.  00:00:48:05 Not a gunshot 

36.  00:00:50:04 Rifle 

37.  00:00:53:10 Rifle 

38.  00:00:54:03 Gunshot 

39.  00:00:58:00 Gunshot  

40.  00:01:01:16 Gunshot  

41.  00:01:04:19 Not a gunshot 
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The contents of this statement are – to the best of my knowledge and expertise - true and 

correct. I understand that I have a duty to provide independent and impartial evidence to the 

Commission and this statement reflects that understanding.   

I consider the oath I have given to be binding on my conscience. 

 

Signed:  ______________________________________ 

 

Sworn at:  ______________________________________ 

 

On:  ______________________________________ 

 

Before me: ______________________________________ 

  Commissioner of Oaths 

 

 


