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Supplementary S1. Full data table (SFT: sharp-force trauma; BFT: blunt-force trauma)

	Accession number
	MacAlister bone Number
	Pit context
	Description
	Sex
	Age 
	Non-metric traits
	Palaeopathology summary
	Perimortem trauma
	Detail of trauma
	Isotope Sample number
	DNA Sample number
	Comments and archive issues

	A.681
	-
	-
	Almost complete skull with dentition
	Indeterminate
	17–25 years 
	Ossicle at lambda, one ossicle on the right lambdoid suture and one on the left one, metopic suture, Bilateral supraorbital foramina, accessory supraorbital foramina
	Cribra orbitalia, ectocranial porosity
	SFT
	10 blade injuries and dental trauma - enamel chipping on four molars and one incisor
	WB21
	-
	-

	a17 SID 6
	-
	Pit 6
	Small fragments of parietal or frontal bone, left temporal bone, right orbit and zygomatic process, left maxilla with ULPM2, ULM1, ULM2, left mandible with LLC–LLM3, right clavicle, right humerus head, two cervical and three thoracic verts
	Indeterminate
	17–25 years 
	No
	Discarthrosis, osteoarthritis and ossification of the ligamentum flava on three thoracic vertebrae. Clavicle with well-developed entheses
	SFT
	-
	WB04 (mandible), WB28, WB29 (parietal bones)
	GENLAB 1 (I11142)
	WB28 has black staining. The two parietal bones are likely from different individuals – different thickness

	a18 SID7
	-
	-
	Cranial vault fragments, maxilla with ULM2, left mandibles (3), one with LLM2, one thoracic fragment, right humerus head, left humerus (condyles), proximal left ulna, proximal right radius, one manual phalanx, right tibia diaphysis, right calcaneum
	Unobservable
	Adult
	Double anterior calcaneal facet
	Oroantral fistula (ULM3), possible early rotator cuff disease. Well-developed left brachialis muscle (ulna) and right biceps brachii muscle (radius) entheses 
	No
	-
	WB05-7 (ulna, tibia, mandible)
	GENLAB 6 (I16596)
	The bones within this box have an MNI of three based on the left mandible. GENLAB 6 (right petrous) was the same individual as GENLAB 10 (mandible). 

	a19
	2
	Pit 8
	Almost complete neurocranium
	Indeterminate
	Adult, possibly middle to older
	Left supraorbital foramen, ossicle at left asterion, two ossicles at right lambdoid suture
	[bookmark: _heading=h.5mo83k5ki4v5]Ectocranial porosity. Partial atlanto-occipital fusion, cranial blastic lesion
	BFT
	3 instances of blunt force trauma with radiating fractures
	WB08
	-
	-

	a22 SID 7
	21 & 22
	-
	[bookmark: _Hlk211940569]Mandible with LRM2–LRC, LLC, LLPM2–LLM3; and maxilla with URPM1–URI2, ULI2–ULPM2
	Unobservable
	Old adult (45+ years)
	Possible left accessory palatine foramen
	Increased porosity at maxillary palatine process accompanied by irregular deposits of porous compact bone 
	No
	-
	WB16
	GENLAB 8 (I13681)
	Possibly weathered but unconvincing; root etching and cortical damage

	a22 SID 7
	6
	Pit 9 ind. 1?
	Mandible – has area of black staining (not burnt)
	[bookmark: _heading=h.b8fwzx3zdce6]Unobservable
	Adult
	No
	No pathology observed
	No
	-
	WB20
	GENLAB 9
	A mandibular M1 (MacAlister bone No. 6) was sampled for isotopes (WB20). At the time of isotope sampling this mandible was in a box labelled ARCHtemp49, with the cranium (MacAlister bone No. 1, the bone with the 'coward's blow'). However, the cranium is labelled as ARCHtemp51 internally, and when sampled for DNA, was in a box with a maxilla also labelled as ARCHtemp51. There is no way to confirm they are one individual, as the bones have clearly been mixed at some point. GENLAB 7 (maxilla) and GENLAB 9 (mandible) are not the same individual genetically. The maxilla was not osteologically re-examined.

	a22 SID 7
	13
	-
	Distal 1/3 of right humerus with epicondylar area and condyles
	Male
	Adult
	No
	No pathology observed
	No
	-
	WB23
	-
	Black soil staining on distal epiphysis

	a22 SID 7
	14
	Pit 6?
	Distal 1/3 of the diaphysis of the left humerus. The epicondyles, condyles, and distal fossae are all missing.
	[bookmark: _heading=h.b72w1y0jzsp]Unobservable
	[bookmark: _heading=h.6tie4mvcbof]Not assessable
	No
	No pathology observed
	SFT
	Possible chop-mark: transverse blow on medial edge
	WB22
	-
	-

	a22 SID 7
	15
	-
	Small left frontal bone fragment (see comments)
	[bookmark: _heading=h.207g2lfb7xo1]-
	[bookmark: _heading=h.d1phcz8kqv6b]-
	-
	[bookmark: _heading=h.h9e0opy2xi2e]-
	[bookmark: _heading=h.2yqjca7suguy]-
	-
	-
	-
	MacAlister (1886, 1) records bone 15 as a ‘Frontal bone of female, rounded, low-browed, with small frontal sinuses and not very strongly marked temporal crests. It was broken by two blows of a puncturing instrument, which struck it from before’. The bone now labelled with a ‘15’ is a parietal fragment. It is probable that frontal bone ARCHtemp356 Skull 15(10) is the bone MacAlister describes, as it does have perforations (which are likely not traumatic in origin), and that at some point, the bones have become mixed – see below for further details.

	a22 SID 7
	16
	-
	Occipital squama and left parietal bone
	[bookmark: _heading=h.uqm4x8anc10]Unobservable
	[bookmark: _heading=h.83hj79cvr4s9]Not assessable
	Not assessable
	[bookmark: _heading=h.auejoo7loqjl]Not assessable
	No
	-
	WB25
	-
	Fragments covered in white glue

	a22 SID 7
	17
	-
	Maxilla and mandible
	[bookmark: _heading=h.8pgw7z7jx6pb]Unobservable
	Adult
	Possible right mandibular torus
	[bookmark: _heading=h.5i84gzjgimr6]Apical abscess (URM2), linear enamel hypoplasia (one line, URPM1)
	No
	-
	WB24
	-
	-

	a22 SID 7
	18
	-
	Mandible (not analysed)
	-
	-
	-
	-
	-
	-
	-
	GENLAB 10 (I13726) 
	GENLAB 6 (right petrous) was the same individual as GENLAB 10 (mandible)

	a22 SID 7
	19
	-
	Mandible (not analysed)
	-
	-
	-
	-
	-
	-
	-
	GENLAB 11 (I11992)
	GENLAB 4 (right petrous) was the same individual as GENLAB 11 (tooth)

	a22 SID 7
	20
	-
	Temporal bone fragment consisting of petrous portion and mastoid area wired to the right inferior quadrant of the occipital squama
	Unobservable
	[bookmark: _heading=h.ur3b3wf41fm4]Not assessable
	Not assessable
	[bookmark: _heading=h.avpii08upn1i]Not assessable
	No
	-
	-
	GENLAB 2 (I11143)
	Fragments covered in white glue

	a22 SID 7
	Warre? 
	Pit 6?
	[bookmark: _heading=h.p8x8d8o8gnba]Cranial fragments – sphenoid, zygomatic bones (3), frontal, petrous bones (3), occipital bones (2), left parietal bones (2)
	Unobservable
	Adult
	No
	No pathology observed
	SFT
	One fragment, where the right and left parietal bones are still together at the obelic region, shows a blade injury at the left side. The injury is straight and runs parallel and about 2cm from the sagittal suture. It would have affected the lambdoid suture and most likely the occipital bone. The injury is bevelled laterally – outwards and it may have been inflicted with a right to left blow.
	WB27
	GENLAB 3 and GENLAB 4 (I11991-2)
	GENLAB 3 (left petrous) and GENLAB 4 (right petrous) were in a small box labelled ‘Worlebury Warre [?]’, within box a22 SID 7, with other skull fragments including another right petrous. GENLAB 4 was the same individual as GENLAB 11 (tooth), and GENLAB 3 was the same individual as GENLAB 5 (right petrous)

	a23 SID 7
	-
	-
	Vertebrae, both humeri, right ulna and both radii, left scaphoid, left 5th metacarpal, two proximal manual phalanges, three intermediate manual phalanges, both femora and tibiae, left talus, two proximal pedal phalanges
	Probable male
	Adult
	Bilateral third trochanter, left double anterior calcaneal facet, left peroneal tubercle
	Schmorl’s nodes on T10-12, anterior expansion of the annular ring, and erosive lesions on T6-8. Healed trauma at proximal pedal phalanx, possible dislocation at a manual distal interphalangeal joint. Long bone fragments with well-developed entheses
	No
	-
	WB01-2
	-
	-

	a24 SID 7
	4
	-
	Frontal bone with the superior half of both nasal bones
	Probable male
	[bookmark: _heading=h.huk1vsmyzwj1]Not assessable
	[bookmark: _heading=h.wfjqr8f0u2aw]Left supraorbital notch, right supraorbital foramen
	[bookmark: _heading=h.9w7y5d2gxw7y]Not assessable
	No
	-
	WB14
	-
	Fragments covered in white glue

	a24 SID 7
	5
	-
	Frontal bone with the superior half of both nasal bones
	Indeterminate
	[bookmark: _heading=h.h4k09va6ak3u]Not assessable
	Left supraorbital notch
	[bookmark: _heading=h.ckft8abd4f6k]Not assessable
	SFT
	Glancing perimortem blade injury at the centre of the frontal bone
	WB12
	-
	Fragments glued together, reconstruction with textile, wood fragments and paste

	a24 SID 7
	8
	-
	Frontal and parietal bones
	Unobservable
	[bookmark: _heading=h.c5g4sjq1krko]Not assessable
	[bookmark: _heading=h.nh4r5ugier25]Not assessable
	[bookmark: _heading=h.b50i98wbpegc]Not assessable
	No
	-
	WB13
	-
	Fragments covered in white glue

	a24 SID 7
	-
	-
	[bookmark: _heading=h.y5bfnj3ldfq5]Small fragments of scapular blade, manubrium, right radius, right ulna, 1st right metacarpal, metacarpal head, two cervical, five thoracic and one lumbar verts, ribs, os coxa, sacrum, left fibula, navicular, right cuboid, one metatarsal, one pedal phalanx
	Unobservable
	Adult
	No
	No pathology observed
	No
	-
	WB15 (radius)
	-
	-

	a28 SID 7
	7
	-
	Cranial fragments: right temporal, right parietal, left parietal and occipital bones
	Probable Male
	-
	Not assessable
	[bookmark: _heading=h.qmswhgvimfoz]Not assessable
	SFT
	Possible oblique blade injury at L parietal bone
	WB03
	-
	Fragments covered in white glue

	[bookmark: _heading=h.v967a2ig7ahs]A30 SID 7 
	-
	-
	Right ilium (R1)
	[bookmark: _heading=h.awmi8bsx7jr4]Male
	[bookmark: _heading=h.hbtuj2cb4po7]Young adult
	No
	No pathology observed
	No
	-
	-
	-
	-

	[bookmark: _heading=h.1eujdljjgyoh]A30 SID 7 
	-
	-
	Right ilium and ischium (R2)
	[bookmark: _heading=h.a791vh9mzr4e]Unobservable
	[bookmark: _heading=h.h44f23vsc5jm]Old adult
	No
	Entheseal changes at the ischial tuberosity and at the iliac crest
	No
	-
	-
	-
	Considering entheseal changes observed, this fragment may belong with the left ischium and ilium below

	[bookmark: _heading=h.36oynaq6oezu]A30 SID 7 
	-
	-
	Left ilium and ischium
	Unobservable
	Old adult
	No
	Entheseal changes at the ischial tuberosity and at the iliac crest
	No
	-
	-
	-
	Considering entheseal changes observed, this fragment may belong with the right ischium and ilium above

	[bookmark: _heading=h.vt3rqoagxe9r]A30 SID 7 
	-
	-
	[bookmark: _heading=h.qz1r3gha4628]1st sacral vertebra, right acromion, right 2nd metacarpal
	[bookmark: _heading=h.fvud6rdz69r]Unobserbable
	[bookmark: _heading=h.1oopwekrlm2q]Adult
	No
	No pathology observed
	No
	-
	-
	-
	-

	[bookmark: _heading=h.zra3g3mnt5]A 33 - Cranium III - ARCHtemp49
	3 (III)
	-
	[bookmark: _heading=h.c51t9kbzsohd]Cranium, mandible and maxilla
	[bookmark: _heading=h.5y7mv3vtmvwu]see comments
	[bookmark: _heading=h.2edu128j9x3u]35–45 years 
	Bilateral parietal foramina, bilateral supraorbital notches
	Button osteoma, carious lesion in URM1 (mesial crown); compact, porous new bone at maxillary palatine process
	No
	-
	WB19
	
	At the time of isotope sampling, cranium No. 3 (MacAlister number, III) was in a box with a maxilla and mandible. The box was labelled ARCHTemp51, but the maxilla had A.681 written on it, and the cranium had ARCHTemp49 written on it. The bones do not appear to match one another in robusticity or dental occlusion. There has been a mix-up at some point since excavation.

	a70 SID 11
	12
	Pit 9 ind. 1?
	Right humerus
	Unobservable
	Adult
	No
	No pathology observed
	No
	-
	WB11
	-
	-

	a71 SID 11
	-
	-
	Small fragments: axis, right clavicle, humeri, right ulna, right radius (2), left femur, right femur (2), unsided tibia
	Unobservable
	Probably adult
	No
	[bookmark: _heading=h.50v35q4fiq11]Not assessable
	[bookmark: _heading=h.i4hf8b4ztonj]Not assessable
	-
	WB26 (humerus)
	-
	Very poor cortical preservation

	a72 SID 11
	10
	
	Right femur
	Unobservable
	Adult
	No
	No pathology observed
	No
	-
	WB09
	-
	-

	a73 SID 11
	-
	-
	Right femur head and posterior 1/2 of neck
	Unobservable
	Adult
	No
	No pathology observed
	No
	-
	-
	-
	There has been an archive mix-up of this bone - paperwork in the box indicates that this is MacAlister's bone No. 9, the large cut-marked femur, however, that description does not match this bone.

	a75 SID 11
	11
	-
	Right femur. All the area proximal to the lesser trochanter is missing and the medial and lateral epicondylar areas are damaged.
	Unobservable
	Adult
	No
	No pathology observed
	No
	-
	WB10
	-
	-

	ARCHtemp51
	1
	Pit 9 ind. 1
	Cranium and mandible
	Male
	17–25 years 
	Not assessable
	Linear enamel hypoplasia (mandibular canines and premolars), button osteoma
	SFT
	Left parietal bone: 1 SFT; 
Right parietal bone: 1 possible SFT
	WB20
	GENLAB 7 (I16596)
	A mandibular M1 (MacAlister bone No. 6) was sampled for isotopes (WB20). At the time of isotope sampling this mandible was in a box labelled ARCHtemp49, with the cranium (MacAlister bone No.1, the bone with the 'coward's blow'). However, the cranium is labelled as ARCHtemp51 internally, and when sampled for DNA, was in a box with a maxilla also labelled as ARCHtemp51. There is no way to confirm they are one individual, as the bones have clearly been mixed at some point. The maxilla was not re-examined. GENLAB 7 (maxilla) and GENLAB 9 (mandible) are not the same individual genetically.

	ARCHtemp356 Skull 15(10)
	-
	-
	Frontal bone and petrous portion of left temporal bone
	[bookmark: _heading=h.m1tb3vkfgjve]Indeterminate
	[bookmark: _heading=h.l82bmrualj48]Possible young adult
	Bilateral supraorbital notches
	[bookmark: _heading=h.jn1ohlul5wly]Not assessable
	No
	-
	WB17
	GENLAB 5 (I11991)
	GENLAB 3 (left petrous) was the same individual ad GENLAB 5 (right petrous). Heavily fragmented and covered in glue

	Femur display
	9
	Pit 9 ind. 1?
	Proximal 2/3 of right femur
	Unobservable
	Adult
	Plaque
	Periarticular osteophytosis at the head and well developed entheses. Raised area at medial aspect.
	SFT
	Oblique blade injury at the lateral aspect
	WB18
	
	During isotope sampling this was labelled Number 9/Temp 54 (loan). Possible trampling, but complicated by preservation and post-excavation treatment
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[bookmark: _heading=h.o2sxal9z19nd]Supplementary S2. aDNA analysis
Sebastian Metz & Ian Armit

Further to the work described in the main body of the report, we conducted a series of additional analyses. To analyse the relationship between Worlebury individuals and modern populations, we performed a principal component analysis (PCA), where the genotypes of modern individuals from across Western Europe were analysed, and the ancient individuals were projected using smartPCA (Patterson et al. 2012; Figure S2.1). The Worlebury individuals (yellow diamond, Figure S2.1A) plot close to modern English and French individuals and fall within a group of Iron Age individuals from what is now England (Figure S2.1B).
We also performed a qpAdm analysis to estimate the admixture weights of the contribution of various ancient populations to each individual (Figure S2.2) using the database published by Patterson and colleagues (Patterson et al. 2022). This demonstrated that all five Worlebury individuals, where sufficient data was available for analysis, share a similar percentage of contribution of Early European farmers (EEF), Steppe and Western European hunter-gatherers (WHG). These results are commonly observed in Iron Age individuals from Britain (Patterson et al. 2022).
We also carried out an f3 analysis in the form f3(Mbuti; Ancient population, Individual*) where we tested the affinity of individuals from Worlebury and contemporaneous individuals from England, Scotland, France, and Spain with EEF and Steppe populations (Figure S2.3A). Higher f3 results indicate a higher degree of affinity between the individual and the population concerned. We also analysed the percentage of Steppe and EEF for each individual using the qpAdm method (Figure S2.3B).
We can observe that Worlebury individuals I11991, I13726, and I11143 are positioned below the 1:1 line, similar to the majority of French individuals. This pattern was previously observed in Late Bronze Age individuals from southeastern Britain (eg, Kent) where a genetic influence from Europe was previously proposed (Patterson et al. 2022). Individuals I11142 and I11992 have a similar affinity to the Steppe and EEF populations as most IA individuals from Britain. Similar results were obtained when examining the percentage of Steppe and EEF for each individual. 
We further performed a qpWave analysis to determine if any of the individuals from Worlebury can be defined as genetic outliers, following Fernandes and colleagues (Fernandes et al. 2020), where outliers are defined when p < 0.1. No outliers were observed, and Worlebury individuals can be considered a consistent group. 
Using this methodology, we also tested the relationship of the Worlebury individuals to each of the regional groups defined by Patterson and colleagues (Patterson et al. 2022). This analysis demonstrates that the Worlebury individuals are genetically most similar to Iron Age individuals from Patterson’s ‘England Southeast’ group (p-value 0.56, England.Southeast_IA) (Table S2.1).
Finally, we used the HIrisPlex-S SNPs panel (Walsh et al. 2013; Chaitanya et al. 2018), which targeted 41 SNPs to predict eye and hair colour as well as skin pigmentation. We were able to predict the phenotype for four individuals, following the threshold of p≥ 0.7 recommended by Walsh and colleagues (Walsh et al. 2013.
· I11142 (GENLAB 1) was probably an individual with brown eyes (P = 0.87) and intermediate skin colour (P = 0.72). 
· I11143 (GENLAB 2) was probably an individual with brown eyes (P = 0.77), red hair (P = 0.99) and Intermediate skin colour (P = 0.83).
· I11991 (GENLAB 3/5) was probably an individual with blue eyes (P = 0.95).
· I11992 (GENLAB 4/11) was probably an individual with blue eyes (P = 0.89) and brown hair (P = 0.85).
We performed an Identity-by-Descent (IBD) analysis using ancIBD (Ringbauer et al. 2024) to investigate biological relationships, identifying genomic regions shared due to recent common ancestry. Using a threshold of at least one segment ≥14 cM to minimize false positives, we detected 20 putative biological connections between individuals from Worlebury and others from the AADR dataset (Mallick et al. 2024). A summary of the results is shown in Table S2.2.
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[bookmark: _heading=h.e0decv1sm6mc]
Figure S2.1. A) Principal Component Analysis (PCA) of Western Europe’s modern population with ancient individuals from Worlebury (yellow diamonds) projected using smartPCA (Patterson et al. 2012). B) Zoom of PCA to highlight individuals from the Iron Age closely related to the Worlebury individuals. Small grey dots represent modern individuals. Iron Age (IA) individuals from England, France, Scotland, and Spain are plotted as triangles.


[image: ]
[bookmark: _heading=h.oigvn9dn0qpn]
Figure S2.2. Percentage of the contribution of ancient populations to each individual (EEF: Early European Farmers; WHGA: Western Hunter Gatherers)


[bookmark: _heading=h.3m18u985uz9k][image: ]

Figure S2.3. A) Affinity between each individual with Early European Farmer (EEF) and Steppe populations. B) Percentage of contribution of Steppe and EEF ancestry to each individual.

	Group (Patterson et al. 2022)
	chisq
	p

	England.Southeast_IA
	5.8
	0.565

	England.Southwest_IA
	6.4
	0.495

	England.Southcentral_IA
	7.2
	0.409

	England.EastYorkshire_IA
	8.9
	0.261

	England.North_IA
	9.4
	0.223

	Wales.South_IA
	9.7
	0.206

	England.EastAnglia_IA
	14.7
	0.040

	England.Cornwall_IA
	15.5
	0.031

	Wales.North_IA
	15.9
	0.026

	France_IA
	22.6
	0.002


[bookmark: _heading=h.x7z7w7hxzbk3]
Table S2.1. qpWave results between Worlebury and contemporaneous groups. The right groups consisted of ‘OldSteppe’, ‘WHG’, ‘EEF’, ‘OldAfrica’, ‘Afanasievo’, ‘Turkey_N’, ‘WHGB’ and ‘Mbuti’ individuals (from Patterson et al. 2022). The left groups were extracted (from Patterson et al. 2022).



	DNA Sample 1
	DNA Sample 2
	Locality 1
	Locality 2
	max_IBD
	sum_IBD>8
	n_IBD>8
	sum_IBD>12
	n_IBD>12
	sum_IBD>16
	n_IBD>16
	sum_IBD>20
	n_IBD>20

	I11142.AG (GENLAB 1)
	I16592.AG
	Worlebury 
	Dibbles Farm (Somerset)
	30.848
	78.12939733
	6
	43.24990511
	2
	30.84779978
	1
	30.84779978
	1

	I11143.AG (GENLAB 2)
	I11992.AG (GENLAB 4/11)
	Worlebury 
	Worlebury 
	27.917
	168.2812123
	10
	127.3203967
	6
	111.7636977
	5
	76.34869798
	3

	I11143.AG (GENLAB 2)
	I21271.AG
	Worlebury 
	Gravelly Guy (Oxfordshire)
	27.225
	27.22450495
	1
	27.22450495
	1
	27.22450495
	1
	27.22450495
	1

	I11143.AG (GENLAB 2)
	I11148.AG
	Worlebury 
	Dibbles Farm
	25.913
	46.52110934
	3
	25.91289878
	1
	25.91289878
	1
	25.91289878
	1

	I11143.AG (GENLAB 2)
	I11991.AG (GENLAB 3/5)
	Worlebury 
	Worlebury 
	25.281
	75.17469525
	5
	42.60318279
	2
	42.60318279
	2
	25.28139353
	1

	I11142.AG (GENLAB 1)
	I11991.AG (GENLAB 3/5)
	Worlebury 
	Worlebury 
	24.502
	55.88409901
	4
	37.45320439
	2
	24.50190783
	1
	24.50190783
	1

	I13726.AG (GENLAB 6/10)
	I11992.AG (GENLAB 4/11)
	Worlebury 
	Worlebury 
	24.318
	71.12018615
	5
	52.93228626
	3
	24.31789637
	1
	24.31789637
	1

	I11992.AG (GENLAB 4/11)
	I16592.AG
	Worlebury 
	Dibbles Farm
	23.668
	36.4825964
	2
	36.4825964
	2
	23.6684978
	1
	23.6684978
	1

	I11991.AG (GENLAB 3/5)
	I11992.AG (GENLAB 4/11)
	Worlebury 
	Worlebury 
	22.360
	58.37109983
	4
	40.16619921
	2
	40.16619921
	2
	22.35969305
	1

	I17015.AG
	I11991.AG (GENLAB 3/5)
	Dibbles Farm
	Worlebury 
	21.962
	74.43630099
	5
	54.79599833
	3
	54.79599833
	3
	21.96190357
	1

	I13685.AG
	I13726.AG (GENLAB 6/10)
	Dibbles Farm
	Worlebury 
	19.862
	19.86150146
	1
	19.86150146
	1
	19.86150146
	1
	0
	0

	I13726.AG (GENLAB 6/10)
	I11148.AG
	Worlebury 
	Dibbles Farm 
	19.224
	77.46499777
	5
	67.33430028
	4
	38.02319765
	2
	0
	0

	I11143.AG (GENLAB 2)
	I11147.AG
	Worlebury
	Dibbles Farm
	19.066
	38.58840466
	3
	19.06599998
	1
	19.06599998
	1
	0
	0

	I17015.AG
	I11142.AG (GENLAB 1)
	Dibbles Farm 
	Worlebury 
	18.682
	33.84580612
	2
	33.84580612
	2
	18.681705
	1
	0
	0

	I11148.AG
	I11991.AG (GENLAB 3/5)
	Dibbles Farm 
	Worlebury 
	17.125
	17.12500006
	1
	17.12500006
	1
	17.12500006
	1
	0
	0

	I11142.AG (GENLAB 1)
	I11992.AG (GENLAB 4/11)
	Worlebury
	Worlebury 
	14.772
	65.86421132
	6
	29.18040752
	2
	0
	0
	0
	0

	I11142.AG (GENLAB 1)
	I11147.AG
	Worlebury
	Dibbles Farm
	13.120
	76.53048933
	7
	26.04559958
	2
	0
	0
	0
	0

	I13726.AG (GENLAB 6/10)
	I11991.AG (GENLAB 3/5)
	Worlebury 
	Worlebury 
	15.751
	15.75089693
	1
	15.75089693
	1
	0
	0
	0
	0

	I16439.AG
	I13726.AG (GENLAB 6/10)
	Harlyn Bay (Cornwall)
	Worlebury 
	15.476
	15.47560096
	1
	15.47560096
	1
	0
	0
	0
	0

	I14858.AG
	I11992.AG (GENLAB 4/11)
	Cliffs End Farm (Kent)
	Worlebury 
	14.128 
	14.12827969
	1
	14.12827969
	1
	0
	0
	0
	0
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Table S2.2. Table showing results of Identity-by-Descent (IBD) analysis



Supplementary S3. Osteological methods
Laura Castells Navarro

Following the guidelines for the recording of commingled human remains (Mitchell & Brickley 2017), each fragment was described in detail with special attention to skeletal markers and parts of elements present to allow the estimation of a minimum number of individuals (MNI). Surface preservation was evaluated using the seven-stage gradient system developed for human remains (McKinley 2004) and completeness of the remains was recorded as 0–25%, 25–50%, 50–75%, and 75–100%, as amended from Mays & Brickley (2004). As all the remains belonged to adult individuals, only the methods applicable to this age category are described.
Osteological sex was estimated using pelvic and skull discriminant functions for morphological features (Walker 2008; Klales et al. 2012) as required. In the absence of pelvis and skull, sex was estimated by metric analysis (Bass 2005). Sex estimation by metric analysis was considered reliable only when at least three measurements were congruent. The sex estimation categories used were: female, male, probable female, and probable male. Where no sex estimation method was applicable, the estimation was deemed ‘unobservable’, and where the features (or combination of) were not clearly dimorphic, the sex estimation was classified as ‘indeterminate’. Estimation of age was evaluated using transition analysis (Milner & Boldsen 2012) and dental wear (Brothwell 1981) as appropriate. Using the maximum likelihood estimate, the remains were classified, following (Falys & Lewis 2011), in the following categories: young adult (18–25 years old); young middle adult (26–35 years old); old middle adult (36–45 years old); middle adult (26–45 years old); and old adult (46+ years old). If no age estimation method was applicable, the remains were classified as ‘adult’. Metric assessment was carried out following Buikstra and Ubelaker (1994) guidelines. Stature was not estimated in any of the remains due to absence of complete bones. Cranial and post-cranial non-metric traits were recorded following Berry and Berry (1967) and Finnegan (1978), respectively. 
In terms of palaeopathology, dental health was assessed by recording calculus (Dobney & Brothwell 1987), carious lesions (Hillson 2023), periapical lesions (Dias et al. 2007), enamel hypoplasia (Ogden et al. 2007), and dental trauma (Hillson 2005). Patterns of dental wear were recorded according to Smith (1984). Skeletal pathologies were recorded with reference to general palaeopathological texts (Ortner 2003; Roberts & Manchester 2007; Waldron 2009; Aufderheide et al. 2011). More specifically, oro-antral fistula was identified following Mays and colleagues (Mays et al. 2024), button osteoma following Eshed and colleagues (Eshed et al. 2002), partial occipitalisation based on Barnes (1994), discarthrosis and Schmorl’s nodes following François and colleagues (François et al. 1995) and cribra orbitalia was identified by the presence of porous lesions at the orbital roof (Brickley 2018). Osteoarthritis was diagnosed by the presence or eburnation; however, in absence of eburnation, it can also be diagnosed by at least two of the following features: contour changes of the joint, presence of marginal osteophytes and presence of subchondral cysts (Rogers & Waldron 1995). Rotator cuff disease is associated with the inflammation of the shoulder joint and is characterised by enthesopathy and pitting on the greater and lesser tuberosities (Buikstra 2019). Finally, peri-mortem sharp-force trauma was identified by the presence of smooth bevelled surfaces with sharp margins and cut surfaces of the same colour as the rest of the bone, and peri-mortem blunt-force trauma on the cranial vault was identified by the cranial compression and the presence of radiating fractures (Symes et al. 2012). Following Boylston and colleagues (Boylston et al. 2000), cut-marks are identified as incisions and chop-marks are blade injuries where a heavy weapon was involved. Where it was not possible to assert whether the injury represented a cut- or a chop-mark, the term ‘blade injury’ has been used.
In Table 1 and Supplementary S1, ‘not assessable’ indicates that sex or sex could not be estimated, non-metric traits assessed, or palaeopathological analysis carried out due to post-mortem damage or curatorial practices.


Supplementary S4. Histotaphonomy
Richard Madgwick

Histological analysis was undertaken on the same 29 samples of human bone that were subject to isotope analysis (19 from the skull and 10 from the postcrania). This study supplements existing taphonomic, archaeological, and osteological evidence to enhance understanding of the treatment of the dead at Worlebury. The histotaphonomic research (along with the isotope analysis) was undertaken as a series of student projects, principally as part of the Cardiff Undergraduate Research Opportunities Programme, and therefore there is some imbalance in the dataset. The poor contextual records and mixed evidence for articulation of the remains means that it is likely that in some instances more than one sample has been taken from the same individual, but the precise number of individuals cannot be determined.
Histotaphonomic analysis has commonly been used to explore early post-mortem treatment of human remains in archaeological contexts in recent years. The principles of the approach have been presented in detail elsewhere (eg, Booth 2016; Booth et al. 2022; Jans et al. 2002; 2004), but a brief summary is provided here. Transmitted light microscopy of thin sections is used to assess the degree and character of degradation of bone microstructure, generally using the Oxford Histological Index (Hedges et al. 1995; Millard 2001), alongside birefringence and other diagenetic changes such as infiltrations, inclusions, and microcracking (Brönnimann et al. 2018). Bacterial bioerosion is the most common form of degradation, though fungal tunnelling (frequently termed Wedl tunnels) can also have a major impact, particularly in wet environments (Booth 2016).
The origin of the bacteria that degrade bone microstructure is hotly debated. Two competing models have been put forward, each with very different interpretative ramifications. Some researchers favour an exogenous model, whereby soil bacteria are responsible for microstructural degradation and therefore the character of the burial environment dictates variable preservation (Turner-Walker et al. 2023). The alternative, endogenous model of bacterial attack, dictates that collagenolytic gut bacteria migrate around the body causing bioerosion during the early post-mortem phase (Booth 2016; Booth et al. 2024). Under this model, mortuary practice has a key role in determining variation in the extent and character of degradation. Practices which cause rapid soft tissue decay, such as exposure or excarnation through intentional defleshing would remove enteric bacteria and thus reduce bioerosion (Booth & Madgwick 2016). Similarly, deposition in anoxic environments where bacteria cannot thrive would limit bioerosion. By contrast, mortuary treatments that slow soft tissue decay, such as standard inhumations, would encourage bacterial attack and lead to poorly preserved microstructure (Bricking et al. 2025 Tudor et al. 2025.
Reviews of histotaphonomic studies along with experimental and actualistic research have made important contributions to understanding of the timing and aetiology of variation (Turner-Walker et al. 2022; Mavroudas et al. 2023; Booth et al. 2024; Schotsmans et al. 2024). Whilst the subdiscipline is evolving rapidly, there remains no consensus on the origins of bacteria and thus the interpretative potential of histotaphonomic data. Based on the author’s (RM) own primary, archaeological, and review research, evidence suggests that both endogenous and exogenous bacteria can affect bone microstructure but that gut bacteria have a dominant impact, particularly in northern latitudes. However, further experimental research is required to clarify the drivers of variation and consequently findings presented here may require future interpretative revision.

MATERIALS AND METHODS
Transverse bone sections were cut (approximately 5 x 10 mm) using a Dremel 8200 with a diamond wheel attachment at the South West Heritage Trust. They were then transferred to Cardiff University BioArchaeology Laboratory. Bone sections were then placed in individual cylindrical moulds. A solution of EpoFix resin and EpoFix hardener (25:3 ratio) was then poured over each sample to ensure structural integrity. Samples were placed in a Nucerite vacuum desiccator for >24 hours for curing and to draw out any air bubbles. Rough edges of thick sections were removed with sandpaper. Embedded samples were cut into thin sections (c. 100 μm) using a Struers Minitom. They were then polished using a Struers Labo-pol 5 automated polishing machine and by hand using increasing grades of aluminium oxide lapping film to reduce thickness (to c. 80 μm). Thin sections were mounted on VWR 90 glass slides using Entellan rapid adhesive and shielded with a cover slip. One sample (WB22) disintegrated during thin sectioning and therefore has not been analysed. Samples were then analysed using transmitted light binocular Lecia DM EP microscope at 50x, 100x and 200x magnification. Digital micrographs were produced using Nikon Eclipse ME600 and SPOT Software 5.1.
Each sample was scored on a scale of 0–5 using the Oxford Histological Index (OHI), which defines the percentage of preserved microstructure (Millard 2001; Table S4.1). Whilst widely used in histotaphonomic research, using OHI alone is coarse and a more nuanced approach including qualitative descriptions is required (Brönnimann et al. 2018; Mavroudas et al. 2023). Therefore, noteworthy features (eg, inclusions, infiltrations, and cracks) were assessed and patterns of preservation described, though the homogeneity of the Worlebury sample meant such features were rarely present.

	OHI score
	% preserved bone microstructure 
	Description

	0
	<5%
	No original microstructural features identifiable except Haversian canals

	1
	<15%
	Small areas of well-preserved microstructure, or some lamellae preserved by pattern of destructive foci

	2
	<50%
	Some well-preserved microstructure present between destroyed areas

	3
	>50%
	Larger areas of well-preserved microstructure present among destroyed areas

	4
	>85%
	Bone microstructure is fairly well-preserved with minor amounts of destroyed areas

	5
	>95%
	Microstructure is very well preserved, similar to that of fresh/modern bone



Table S4.1. The Oxford Histological Index (OHI) (after Millard 2001).

RESULTS AND DISCUSSION
OHI scores are presented in Table S4.2. The Worlebury samples show very homogenous patterns of microstructural preservation. Of the 28 samples, 23 showed almost complete histological destruction through bioerosion, with OHI scores of 0 and budded microbial attack (Hackett 1981) being overwhelmingly dominant. Poorly preserved histology is dominant across both postcranial and cranial remains, fragmentary and complete elements, those with and without evidence for sharp force trauma, and those with poorly and well-preserved cortical surfaces. Whilst a full understanding of the level of articulation across samples cannot be attained, there is no indication that this correlates with histological preservation. Four samples produced OHI scores of 1 – one humerus and three skull elements (WB2, 12, 14, 19 [Table S4.2]). In all instances, areas of microstructural preservation were very limited, with occasional osteons retaining integrity or, in some instances, portions of the periosteal surface being well preserved. These isolated zones of preservation are insufficient to be suggestive of a different mode of early post-mortem treatment and can be considered broadly representative of a mortuary practice in which soft tissue degraded slowly, allowing the transmigration of bacteria into the bones and thus extensive bioerosion. Figure S4.1 shows typical patterns of preservation, where the Haversian system is still observable but microstructural features have been entirely destroyed or obscured by bacterial attack. Although in varying states of articulation, evidence indicates that these remains were all deposited fleshed and subject to burial shortly after death. It is noteworthy that seven of the sampled bones showed stage 1 weathering (Behrensmeyer 1978). Therefore, if these remains were subject to primary subterranean deposition as the OHI data suggest, they may have been subject to more complex taphonomic trajectories, with later manipulation and sub-aerial exposure. The spiral fractured humerus also points to a wider range of processes, with fragmentation of remains whilst still fresh, prior to early postmortem subterranean deposition. Given the mixed states of articulation, it is clear that various stages of practice were often enacted, but early burial (of whole or part bodies) was often part of this process.

	Sample no
	OHI
	Sampled element (bone present)
	Other taphonomy

	WB01
	0
	Right humerus
	Stage 1 weathering

	WB02
	1
	Left humerus
	Stage 1 weathering

	WB03
	0
	Left parietal bone
	-

	WB04
	0
	Mandible and 1st molar
	-

	WB05
	0
	Left ulna
	Stage 1 weathering

	WB06
	0
	Right tibia
	-

	WB07
	0
	Mandible and 2nd molar
	-

	WB08
	0
	Parietal bone
	-

	WB09
	0
	Right femur
	-

	WB10
	0
	Right femur
	Excellent surface preservation

	WB11
	0
	Right humerus
	Stage 1 weathering

	WB12
	1
	Frontal bone
	-

	WB13
	0
	Right parietal bone
	-

	WB14
	1
	Frontal bone
	-

	WB15
	0
	Right radius
	-

	WB16
	0
	Mandible and 2nd premolar
	Stage 1 weathering

	WB17
	0
	Frontal bone
	-

	WB18
	0
	Right femur
	Stage 1 weathering

	WB19
	1
	Parietal bone and 2nd molar
	-

	WB20
	0
	Parietal bone and 2nd molar
	-

	WB21
	0
	Occipital bone and 2nd molar
	-

	WB23
	0
	Right humerus
	Black staining on distal epiphysis

	WB24
	2
	Mandible and 1st molar
	-

	WB25
	0
	Occipital bone
	-

	WB26
	0
	Unsided humerus 
	-

	WB27
	0
	Temporal bone fragment
	Stage 1 weathering

	WB28
	0
	Parietal bone fragment
	Black staining

	WB29
	0
	Parietal bone fragment
	-



Table S4.2. OHI scores for all samples along with information on element and other taphonomic modifications.
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Figure S4.1. Micrograph of WB10 showing an area of poorly preserved microstructure that is typical across the Worlebury sample set.

Only one sample showed a different pattern of preservation. A mandible with associated maxilla, WB24, showed markedly better histological preservation – scoring OHI 2. The sample had large areas of well-preserved microstructure, with osteocyte lacunae and lamellae clearly visible, and was on the border of scoring OHI 3 (Fig. S4.2). Samples with mid-ranging scores are relatively rare archaeologically and there is a lack of experimental work to support their interpretation. Rather than having a distinct interface between areas of good and poor preservation, this sample shows a patchy, disordered pattern of preservation. Distinct interfaces have been suggested to indicate a rapid change in circumstance, such as movement from an oxic to anoxic environment (Mulville et al. 2012). This patchy preservation is more difficult to interpret. In the largest study of archaeological histotaphonomy to data (Booth 2014), mid-ranging scores were not particularly prevalent in specific periods or places but were notable in commonly deriving from cave contexts. This could result from caves providing sufficient shelter to delay soft tissue degradation but for removal to occur markedly quicker than in a protected subterranean zone. This interpretation is somewhat speculative but plausible, as at the base of the hill was a cave, Spring Cove, accessible at low tide but destroyed by landslide in 1861 (Quinn 1999). Iron Age human remains have also been recorded at other caves in Somerset – Read’s Cavern (Kerns & Marcucci 2011); Screech Hole (Simmonds & Brayne 2019); Gough’s Cave (Hedges et al. 1988); Browne’s Hole (Edwards & Wisbey 2022), and Wookey Hole (Lane 2015), as well as Charterhouse Warren Farm Swallet (Levitan et al. 1988), St Cuthbert’s Swallet (Lane 2015), and Tyning’s Great Swallet (Mullan & Boycott 2005). Similar mid-ranging OHI scores have been found on occasions in deep silting pits used as mortuary features in Iron Age Britain (Booth & Madgwick 2016; Bricking et al. 2025) and in a monumental Neolithic chambered cairn (Tudor et al. 2025). Both features could have a similar role in providing circumstances of sheltered exposure (though it is noteworthy that these mid-ranging scores were the exception rather than the rule in all instances).
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Figure S4.2. Micrograph of WB24 showing a mixed pattern of preservation (OHI 2)

Evidence suggests that WB24 was subject to different treatment in death and that some form of sheltered exposure resulted in delayed, but fairly rapid soft tissue degradation, prior to final deposition. The lack of contextual information means more detailed interpretation is not possible. There is no evidence as to why this individual was afforded a different mortuary practice. There was no indication of differential treatment from macroscopic taphonomy (though the remains were poorly preserved and consolidated, meaning some modifications could have been obscured). Due to limited enamel survival and extensive consolidant on the remains, no provenancing isotope analysis was undertaken. The carbon and nitrogen dietary isotope data were, however, typical of the Worlebury dataset, with a high δ15N value (12.0‰) for Iron Age Britain, though this was not an outlier.

CONCLUDING COMMENTS
Histotaphonomic analysis provides an important supplementary source of evidence for early postmortem treatment of human remains. The subdiscipline remains at a developmental stage, and with more experimental work, knowledge of the drivers and timing of histological modification will advance and interpretative revision may be required. These data are interpreted on the basis of an endogenous model of bioerosion and, as such, evidence points to the vast majority of remains (whether as whole or part bodies) buried fleshed in the early post-mortem phase, with some being fleshed before burial and others being re-exposed once soft tissue had degraded. One sampled bone, a mandible with associated maxilla, shows evidence for a different practice. Patterns of preservation are characteristic of sheltered exposure – perhaps in a covered pit or structure, prior to final deposition. Whilst patterns of microstructural preservation were relatively homogenous, combined with evidence of macroscopic taphonomic data, completeness, and trauma, this provides more evidence for the diverse, multi-stage practices that were employed in depositing the dead in Iron Age Britain.


Supplementary S5. Isotope methodology
Madeleine Bleasdale & Richard Madgwick

Isotope analysis of the Worlebury human remains was undertaken in 2018 as part of the Cardiff Undergraduate Research Opportunities Programme (CUROP). This formed part of a multi-year student-led project employing a multi-scalar approach to lifeways in Iron Age Somerset, as human remains from the county have received far less attention than other parts of Iron Age Wessex. In total, 29 human bones were sampled from Worlebury for stable carbon (δ13Ccoll) and nitrogen (δ15N) isotope analysis. Additionally, strontium (87Sr/86Sr), oxygen (δ18O), and carbon (δ13Ccarb) isotope measurements were generated from the enamel of six teeth. A range of bones were sampled for δ13C and δ15N including long bones, skull fragments, and mandible/maxilla. For the 87Sr/86Sr, δ18O and δ13Ccarb isotope analysis, enamel was sampled from a first molar, second molars (n = 4), and a single premolar. Additionally, δ13C, δ15N, δ34S values were generated when petrous samples were AMS-dated at the Scottish Universities Environmental Research Centre (SUERC) in 2020. In this paper, the isotope results produced by the two institutions are considered together giving a combined total of 34 specimens. Wherever possible, multiple analyses were undertaken on each specimen to enhance interpretative potential, with δ18O and 87Sr/86Sr isotopes analysed in dental enamel when teeth were in situ in mandibles and maxillae that were analysed for carbon and nitrogen. It is important to point out that this sample does not (necessarily) equate to 34 individuals due to the disarticulated state of much of the material and the complexity of matching curated remains with those listed in the original report (Dymond 1902). Therefore, it is likely that some repeat sampling of the same individual has taken place.
The δ13C and δ15N isotope analysis of bone collagen is a well-established method of dietary reconstruction. This provides a long-term average of dietary protein, with the temporal resolution of values dictated by the turnover rates of bones and thus different elements (and even parts of elements) providing different temporal ranges (de Gruchy et al. 2024). Therefore, samples in this study are not directly comparable in terms of the period of life to which values pertain. The petrous bones analysed at SUERC for δ13C, δ15N, and δ34S are an extreme example of this inter-element variation, as they undergo very little remodelling and therefore provide a more temporally resolved snapshot for the early developmental years (Jørkov et al. 2009). δ13C isotope ratios help distinguish plant groups based on their photosynthetic pathways: C3 for most temperate plants have more negative values and C4 for tropical grasses like maize and sugarcane have less-negative values (Calvin & Benson 1948; Hatch & Slack 1966). In addition, δ13C isotope values are higher in marine food chains and are therefore a good indication of the consumption of marine produce (Richards 2020). δ15N isotopes reveal trophic levels, with values increasing by 2–5‰ per trophic level and δ13C values by 0–2‰ (Bocherens & Drucker 2003; O’Connell et al. 2012). It can also be a helpful tool in identifying high marine consumption, as fully marine diets result in δ15N values approximately 9‰ higher than terrestrial diets (Schoeninger et al. 1983; Schoeninger & DeNiro 1984). If the individuals buried at Worlebury represent a typical local Iron Age community, their diets should be predominantly C3-based, as C4 plants were absent during this time. Many Iron Age sites across Britain have an absence of fish remains despite being near rivers/the coast (eg, Brancaster, Catcote, Colchester, Cottingham Creyke Beck, Meare Village, Slonk Hill; Dobney & Ervynck 2007). If the individuals at Worlebury conform to the wider trend of marine avoidance, we would not expect them to have elevated δ15N and δ13C values despite the site’s proximity to the Severn Estuary. However, it is notable that while no fish remains are reported for Worlebury itself, limpet shells were recovered suggesting some aquatic resource exploitation (Dymond 1902), and the issue of how much marine produce was avoided in Iron Age Britain remains unresolved (Rainsford & Roberts 2013).
The collagen was extracted using a modified Longin method (Brown et al. 1988). δ13C and δ15N isotope samples analysed at the Stable Isotope Facility at Cardiff University were run in duplicate (with the exception of WB03, WB19, and WB24–28, for which there was only sufficient collagen for single analysis) and analysed using continuous flow elemental analyser mass spectrometry at Cardiff University Stable Isotope Facility. Instrumentation comprised a Flash 1105 elemental analyser coupled to a Thermo Finnigan Delta V Advantage. Carbon and nitrogen isotope ratios were calibrated against caffeine (laboratory grade, 98.5%, Acros Organics, lot A0342883) and an in-house supermarket gelatine standard, which is calibrated against IAEA-600 (13C and 15N), IAEA-CH-6 (13C), and IAEA-N-2 (15N). The long term 1σ standard reproducibility was 0.08 for δ13C and 0.07 for δ15N. Caffeine was used to calculate %N and %C (28.85% N and 49.48% C, calculated from the molecular formula C8H10N4O2). 
At SUERC δ13C, δ15N, and δ34S isotopic compositions were determined on a Delta V Advantage continuous-flow isotope ratio mass spectrometer coupled via a ConfloIV to an IsoLink elemental analyser (Thermo Scientific, Bremen) as described in Sayle and colleagues (Sayle et al. 2019). Collagen samples were combusted in the presence of oxygen in a single reactor containing tungstic oxide and copper wires at 1020°C to produce N2, CO2, and SO2. A magnesium perchlorate trap was used to eliminate water produced during the combustion process, and the gases were separated in a GC column heated between 70°C and 240°C. Helium was used as a carrier gas throughout the procedure. N2, CO2, and SO2 entered the mass spectrometer via an open split arrangement within the ConfloIV and were analysed against their corresponding reference gases.
The International Atomic Energy Agency (IAEA) reference materials USGS40 (L-glutamic acid, δ13C VPDB = –26.39 ± 0.04‰, δ15N AIR = –4.52 ± 0.06‰) and USGS41a (L-glutamic acid, δ13C VPDB = 36.55 ± 0.08‰, δ15N AIR = 47.55 ± 0.15‰) were used to normalise δ13C and δ15N values. Two in-house standards (SAG2B, δ 34 S VCTD = –9.22 ± 0.11‰ and MSAG2, δ34S VCTD = 11.31 ± 0.10‰) that are calibrated to the International Atomic Energy Agency (IAEA) reference materials IAEA-S-2 (silver sulfide, δ34S VCTD = 22.62 ± 0.08‰) and IAEA-S-3 (silver sulfide, δ34S VCTD = –32.49 ± 0.08‰) were used to normalise δ34S values. Results are reported as per mil (‰) relative to the internationally accepted standards VPDB, AIR, and VCDT.
Normalisation was checked using an in-house collagen standard (DHB2019: long-term average: –21.24 ± 0.13‰ (n=816), 3.71 ± 0.12‰ (n = 818), and 9.40 ± 0.37‰ (n = 765)), which gave values of –21.11 ± 0.18‰ (n = 8), 3.72 ± 0.04‰ (n = 8), and 9.95 ± 0.29‰ (n = 7) for δ13C, δ15N, and δ34S respectively.
Tooth enamel samples were analysed at CELTIC – Cardiff Environmental Laboratory for Trace element and Isotope Chemistry (87Sr/86Sr) and the Stable Isotope Facility (δ18O) at Cardiff University. Enamel was sampled from the root-enamel junction, extending 3–4 mm up the cusp on the lingual surface. This is estimated to provide a signal of at least 12 months’ duration. All dentine and adhering contaminants were removed using a diamond rotary burr. For oxygen isotope analysis, a slice was taken from the sample and crushed using an agate pestle and mortar. No further pretreatment was undertaken. The δ18O and δ13C composition of the sample powders was measured on a Thermo Mat 253 dual inlet mass spectrometer coupled to a Kiel IV carbonate preparation device in the School of Earth and Ocean Sciences at Cardiff University. Samples were acidified for 5 minutes with >100% ortho-phosphoric acid at 70°C. Results are reported in per-mil (‰) on the Vienna-Pee Dee Belemnite (VPDB) scale, that is, in-house standards are calibrated against NBS 19. During the period that the samples were measured, a correction for scale-compression was not necessary: using NBS19 as a single anchor point the measured δ18O values for NBS18 are within one standard deviation of the accepted values. The long-term precision of an in-house Carrara marble standard is ≤0.04‰ in δ18O and ≤0.03‰ in 13C.
 
Mechanically cleaned slices of enamel (c. 20 mg) were cleaned in an ultrasonic bath and then transferred to the clean laboratory (class 100, laminar flow) of CELTIC. Samples were digested in 8M HNO3 and heated overnight at 120°C. Strontium extraction from enamel samples used Sr.Spec™ resin using a revised version of protocol of (Font et al. 2007). Samples were loaded into resin columns in 1 ml 8M HNO3. Matrix elements (including Ca and traces of Rb) were then eluted in several washes of 8M HNO3 and the samples placed on a hotplate (120°C) overnight. This process was then repeated for a second pass to remove all remaining Ca. Once purified samples were dry, they were redissolved in 2% HNO3. Strontium isotope ratios were measured using a Nu Instruments Multi-Collector Inductively Coupled Plasma mass spectrometer (MC-ICP-MS). All data were first corrected for on-peak blank intensities, then mass bias corrected using the exponential law and a normalization ratio of 8.375209 for 88Sr/86Sr (Nier 1938). Residual krypton (Kr) and rubidium (87Rb) interferences were monitored and corrected for using 82Kr and 83Kr (83Kr/84Kr = 0.20175 and 83Kr/86Kr = 0.66474; without normalization) and 85Rb (85Rb/87Rb = 2.5926), respectively. Analysis of NIST SRM 987 during the analytical session gave an 87Sr/86Sr value of 0.710292 ± 0.000007 (2σ, n = 11) and all data is corrected to a NIST SRM 987 values of 0.710248 (Avanzinelli et al. 2005). Total procedural blanks are typically less than 20pg of Sr, which is negligible relative to the Sr in each sample. Accuracy of the method was assessed by measurement of 87Sr/86Sr in NIST SRM 1400 (Bone Ash), which gave a 87Sr/86Sr value of 0.713129±0.000019 (2SD), which is consistent with the published value (0.713126±0.000017; Romaniello et al. 2015). Individual errors for the reported samples are similar to the 2 standard deviations of the NIST 1400. 
The full isotope results are contained in Table S5.1. Samples with the prefix ‘WB’ were processed at Cardiff University, samples with prefix ‘GENLAB’ were processed at SUERC as part of the AMS-dating programme. The δ13C and δ15N samples were assessed using a series of quality controls indicating good collagen preservation; these controls were a C:N atomic ratio of 2.9–3.6, %C of c. 15–48% and %N of c. 5 –17% (DeNiro 1985; Ambrose 1990; van Klinken 1999; Sealy et al. 2014). Sample WB29 failed to produce results due to poor preservation. Samples WB05 and WB19 have a C:N >3.6 and are therefore excluded from figures and further discussion.

	Sample no
	Bone sampled for δ13C δ15N
	Sample Location
	Sample Description
	δ13C (‰)
	δ15N (‰)
	δ34S (‰)
	C:N
	C:S
	N:S
	%C
	%N
	%S
	Reps (C/N)
	Tooth sampled for δ18O, δ13C & 87Sr/86Sr
	δ18Op (SMOW)
	Daux (Corr)
	δ13C (carb)
	Reps (O/C)
	87Sr/86Sr
	Sr 2SE

	WB01
	Right humerus
	Midshaft
	c. 1cm square
	-21.0
	11.8
	n/a
	3.5
	N/A
	N/A
	40.2
	13.6
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB02
	Left humerus
	Midshaft
	c. 1cm square
	-20.9
	11.7
	n/a
	3.4
	N/A
	N/A
	41.8
	14.2
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB03
	Skull
	Left parietal
	c. 2cm square
	-21.0
	12.3
	n/a
	3.5
	N/A
	N/A
	41.1
	14.1
	N/A
	1
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB04
	Mandible
	Mandibular angle
	c. 2cm square + M1
	-23.1
	11.1
	n/a
	3.5
	N/A
	N/A
	34.0
	11.3
	N/A
	2
	LM1 (unsided)
	19.2
	-4.0
	-15.2
	2
	0.71035
	0.00001

	WB05
	Left ulna
	Midshaft
	c. 2 x 1cm
	-21.1
	11.7
	n/a
	5.4
	N/A
	N/A
	41.1
	8.9
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB06
	Right tibia
	Midshaft
	c. 1 cm square
	-20.8
	11.2
	n/a
	3.5
	N/A
	N/A
	23.2
	7.8
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB07
	Mandible
	Mandibular angle
	c. 2cm x 1cm
	-20.9
	12.0
	n/a
	3.5
	N/A
	N/A
	42.1
	13.9
	N/A
	2
	LM2 (unsided)
	18.4
	-5.3
	-14.1
	2
	0.70978
	0.00001

	WB08
	Skull
	Parietal
	c. 2cm square
	-21.1
	11.7
	n/a
	3.5
	N/A
	N/A
	42.5
	14.1
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB09
	Right femur
	Midshaft
	c. 1 cm square
	-20.7
	11.6
	n/a
	3.5
	N/A
	N/A
	35.4
	12.0
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB10
	Right femur
	Midshaft
	c. 1 cm square
	-20.7
	11.1
	n/a
	3.4
	N/A
	N/A
	40.3
	14.0
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB11
	Right humerus
	Midshaft
	c. 1 cm square
	-20.7
	11.5
	n/a
	3.5
	N/A
	N/A
	33.2
	11.0
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB12
	Skull
	Frontal squama
	c. 2cm square
	-21.2
	11.5
	n/a
	3.4
	N/A
	N/A
	43.2
	14.7
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB13
	Skull
	right parietal
squama 
	c. 2cm square
	-21.2
	11.3
	n/a
	3.4
	N/A
	N/A
	37.9
	12.9
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB14
	Skull
	Frontal squama
	c. 2cm square
	-20.8
	12.0
	n/a
	3.4
	N/A
	N/A
	42.8
	14.8
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB15
	Right radius
	Shaft
	c. 2cm square
	-20.5
	11.1
	n/a
	3.4
	N/A
	N/A
	39.2
	13.3
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB16
	Mandible
	Mandibular sub-alveolar bone
	c. 2cm square
	-20.9
	11.8
	n/a
	3.5
	N/A
	N/A
	42.2
	13.9
	N/A
	2
	LRPM2
	18.1
	-5.9
	-14.6
	2
	0.71019
	0.00002

	WB17
	Skull
	Frontal squama
	c. 2cm square
	-20.9
	12.0
	n/a
	3.5
	N/A
	N/A
	38.3
	12.9
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB18
	Right femur
	Midshaft
	c. 2cm square
	-21.0
	11.3
	n/a
	3.5
	N/A
	N/A
	44.2
	14.7
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB19
	Skull
	Parietal bone
	c. 2cm square
	-21.3
	12.8
	n/a
	3.8
	N/A
	N/A
	35.2
	11.0
	N/A
	1
	UM2 (unsided)
	18.7
	-4.9
	-14.6
	2
	0.70965
	0.00001

	WB20
	Skull
	Parietal bone
	c. 2cm square
	-21.2
	11.7
	n/a
	3.6
	N/A
	N/A
	36.3
	11.7
	N/A
	2
	UM2 (unsided)
	18.7
	-4.9
	-15.3
	2
	0.70941
	0.00002

	WB21
	Skull
	Occipital bone
	c. 2cm square
	-21.4
	12.0
	n/a
	3.6
	N/A
	N/A
	36.8
	12.0
	N/A
	2
	UM2 (unsided)
	18.2
	-5.7
	-14.6
	2
	0.71026
	0.00001

	WB22
	Left humerus
	Midshaft
	c. 2cm square
	-20.9
	11.4
	n/a
	3.5
	N/A
	N/A
	38.4
	12.7
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB23
	Right humerus
	Midshaft
	c. 2cm square
	-20.8
	11.3
	n/a
	3.5
	N/A
	N/A
	39.7
	13.2
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB24
	Mandible
	Mandibular angle
	c. 2cm square
	-20.9
	12.0
	n/a
	3.5
	N/A
	N/A
	30.7
	10.3
	N/A
	2
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB25
	Skull
	Occipital squama
	c. 2cm square
	-21.1
	11.4
	n/a
	3.4
	N/A
	N/A
	42.3
	14.6
	N/A
	1
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB26
	Unsided humerus
	Midshaft
	c. 2cm square
	-20.8
	11.1
	n/a
	3.5
	N/A
	N/A
	42.0
	14.0
	N/A
	1
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB27
	Skull
	Temporal bone
	c. 2cm square
	-21.2
	11.4
	n/a
	3.5
	N/A
	N/A
	37.9
	12.5
	N/A
	1
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB28
	Skull
	Parietal bone
	c. 2cm square
	-21.8
	10.1
	n/a
	3.5
	N/A
	N/A
	11.0
	32.6
	N/A
	1
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	WB29
	Skull
	Parietal bone 
	c. 2cm square
	Failed
	Failed
	n/a
	Failed
	N/A
	N/A
	Failed
	Failed
	N/A
	-
	N/A
	N/A
	N/A
	N/A
	-
	N/A
	N/A

	GENLAB 1
	Skull
	Left petrous bone
	n/a
	-20.7
	11.6
	13.0
	3.6
	523
	145
	36.8
	12.0
	0.19
	N/A
	N/A
	N/A
	N/A
	N/A
	
	
	

	GENLAB 2
	Skull
	Right petrous bone
	n/a
	-20.5
	12.3
	13.3
	3.5
	498
	143
	36.8
	12.3
	0.20
	N/A
	N/A
	N/A
	N/A
	N/A
	
	
	

	GENLAB 3
	Skull
	Left petrous bone
	n/a
	-20.4
	12.3
	12.3
	3.4
	476
	140
	34.0
	11.7
	0.19
	N/A
	N/A
	N/A
	N/A
	N/A
	
	
	

	GENLAB 4
	Skull
	Right petrous bone
	n/a
	-20.7
	11.5
	14.6
	3.4
	548
	159
	42.8
	14.5
	0.21
	N/A
	N/A
	N/A
	N/A
	N/A
	
	
	

	GENLAB 6
	Skull
	Right petrous bone
	n/a
	-20.1
	12.1
	12.5
	3.4
	465
	135
	34.9
	11.8
	0.20
	N/A
	N/A
	N/A
	N/A
	N/A
	
	
	


[bookmark: _heading=h.v969i3waiob3]
[bookmark: _heading=h.b7d5l7bicoz3]Table S5.1. Full isotope results for all samples. LRPM2: Lower right 2nd premolar; LM1: Lower 1st molar; LM2: Lower 2nd molar; UM2: Upper 2nd molar
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