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The selected human remains were photographed on site in multiple positions in order to capture best pertinent skeletal features and assist the interpretation of skeletal injuries. The remains were placed on a white turntable and photographed in front of a white backdrop which facilitated the processing of images afterwards. The photographs were taken with a Canon EOS 2000D DSLR mounted on a tripod. The reconstruction of the 3D models was carried out at the facilities of the University of Leicester Archaeological Services (ULAS). The photographs were imported to Agisoft Metashape (REF)to generate the 3D models. The operational system for photogrammetry was a HP Z4 G4 Workstation (x64-based PC), with Intel(R) Core(TM), i9-7900X CPU @ 3.30Mhz (10 Core(s), 20 Logical Processor(s)). 

The use of photogrammetry enabled the creation of high-quality 3D models of selected skeletal remains, enhancing visualisation of surface features while providing digital records for posterity. In the majority of cases, the investigation of trauma on the digitised remains confirmed the presence of trauma without revealing additional structures. However, this method was essential in revealing the presence of additional violence-related lesions in the case of individual 12, for whom an additional injury was identified which was not observed during the initial skeletal analysis. This additional antemortem BFT lesion was located on the frontal but was not clearly visible from the photographs due to lighting limitations.

[bookmark: _t9kjvs4j36bo]SM2.2. Reflectance Transformation Imaging
Reflectance Transformation Imaging (RTI) was implemented as a photographic method in the current study, to document and further analyse the instances of trauma observed in three of the case studies (namely, Individual 1 – X2753, Individual 4 – X558, and Individual 11 – 4278-PF; SM3). RTI utilises a series of variably lighted photographs of the remains to create a 2.5D model which enhances surface variations in an interactive digital image, allowing for a more detailed examination of subtle colour and surface alterations such as for example tool impressions and trauma traces on bone [1, 2].

The individual remains were photographed one at a time, using standard close-up photography protocols, and, for optimal results, a tripod and hand-held flash were directly connected to the camera and set to sync speed mode, following Cultural Heritage Imaging guidelines [2]. This included placing the remains atop a black non-reflective photography cloth, to ensure a high contrast background for the pale beige archaeological bones; and using two highly reflective black spheres placed next to the remains alongside a scale. A Canon EOS 2000D camera fitted with an EF-S 18-55mm IS II lens was used, and the camera settings were adjusted for each set of remains (Table S2.1); the ISO was consistently set to 100 in order to minimize grain, and the smallest aperture was used to maximise the Depth of Field (DoF). 

The camera, mounted onto the tripod, was positioned at a 90° angle directly above the remains, and while focusing on the area of interest (i.e., trauma impact site), the camera settings were adjusted to achieve optimal exposure. An initial test shot was taken to ensure the trauma impact sufficiently filled the frame and remained in focus. Subsequently, the light was turned off, to avoid unnecessary shadows, and the synchronised flash was set to discharge once the remote-shutter release button was pressed.

For each separate area of interest for the individual remains, a series of images were taken while positioning the flash at numerous different angles (between 10° and 80°) at an average of 78 positions around the remains. These angles cast oblique lighting onto the remains, which are reflected from the surface of the spheres, which is key when processing the images to create the RTI models.


Table S2.1: Camera settings used for each RTI subject 
	Ind.
	Remains
	ISO
	Aperture
	Shutter Speed
	Exposure
	Focal Length

	1
	X2753
	100
	f/4.5
	1/15 sec.
	0 step
	28 mm

	4
	X558
	100
	f/8
	1/160 sec.
	0 step
	36 mm

	11
	4278-PF
	100
	f/8
	1/60 sec.
	0 step
	27 mm











Table S2.2: Overview of RTI image counts for each area of interest per subject
	Ind.
	Remains
	Area of Interest
	Total number of photos taken
	Total number of 
photos used for models

	1
	X2753
	Trauma Edge
	72
	71

	4
	X558
	Ectocranial
	98
	98

	11
	4278-PF
	Inferior Trauma Edge
	91
	89

	
	
	Superior Trauma Edge
	57
	52

	
	
	Trauma Lines
	66
	59
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Image processing was performed using the RelightLab2024.11 software for Mac OS [see 3]. At the photographing stage, images were saved in JPEG and RAW format. Only the JPEG format images were imported into RelightLab for image processing. During processing, the spheres were isolated one at a time, and the highlights reflected from the spheres were detected using the ‘Find highlights’ function. Any image that was either under- or over-exposed, or where the programme failed to detect one or both reflective highlights from the spheres, was excluded when building the individual models (Table S2.2). 

Following recommendations by Clarke and Christensen [1], two different models were generated in RelightLab for each area of interest for the various remains: (1) a Polynomial texture map (PTM 18), and (2) a Hemispherical harmonics RTI model (HSH 27). This allowed for the utilisation of the various rendering modes in the RTI Viewer software. We found 5 transformations of the reflectance function particularly useful in the current study: 
Default — Manipulating the Lighting Direction in this mode displayed the true surface colour and texture without any further rendering. 
Specular Enhancement — Emphasised surface texture and details by adjusting the shininess (specularity) and the highlight size, to make subtle features like scratches, tool marks and other irregularities more visible and interpretable [4]. 
Diffuse Grain — Helped highlight subtle details in surface features, such as the topography of fracture lines and contours of break edges, by removing colour and increasing contrast which accentuates the differences in height and depth across an irregular surface; allowing for the identification of a trauma surface starts and where a non-affected area being [5].
Coefficient Unsharp Masking — Improved the visibility of fine details, making shallow indentations and striations more apparent, by manipulating the PTM coefficients and using a modified unsharp mask algorithm to boost the contrast of the surface features [6]. 
Dynamic Multi Light — Allowed for the manipulation of the tile size (px), which enhanced surface depth by increasing contrast and dynamically shifting shadows across the surface of the remains [7].
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