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SI Figure 1: The Mesolithic site of Star Carr. (A) The approximate location of the site within the United Kingdom; (B) an example of the iconic carved red deer antler headdresses excavated at the site (Image from the British Museum, reproduced under a creative commons license); a comparison between the depth of trench 2 during initial excavations in 1948 (C) compared to more recent excavations within the same trench (D), illustrating the extent to which the peat has shrunk. Images reproduced with permission from Scarborough Archaeological and Historical Society and ‘Postglacial’ project, University of York.  
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SI Figure 2: pH values measured from the excavated surface of Trench SC34 in 2013. Samples were taken in association with organic finds and are therefore not uniformly spaced. However, extremely localised variation in pH can be observed across the surface of the trench. SC34 represents the extent of excavations in 2013, and intersects trenches excavated in the original excavations (Cutting 2) and in the 1980’s (VP85). Previous trenches are outlined in red. 
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SI Figure 3: Extensive deterioration seen in bone buried in microcosm C (Star Carr) after 12 months burial. bone material prior to burial (top row) compared to the equivalent material after 12 months burial in peat from Star Carr (middle row) and compost (bottom row). The equivalent material buried in sand (microcosm A) also displayed little or no visual alteration.
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SI Figure 4: Total amino acid concentration (left) and Asx racemisation (right) for bone material excavated from microcosm zones A3, B3 and C3 (all waterlogged) compared to the starting material. A reduction in concentration in C3 samples is likely to be an artefact of the mass increase. Slight elevation of Asx racemisation in archaeological bones (Tanner Row ad Star Carr) indicates collagen damage, and racemisation is elevated to a greater extent in C3 than A3 and B3, suggesting that greater collagen damage has occurred in Star Carr sediments. Differences in modern bone tend to be lie within the margin of error
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SI Figure 5: py-GC chromatograms for experimental and archaeological wood samples: In zone C1, loss of cellulose and lignin are indicated by a reduction in the intensity of the cellulose degradation products (1-10 minutes) and the later eluting lignin degradation products, whilst defunctionalised lignin (phenol) has increased in abundance. In comparison, the same sample from B1 displays a chromatogram similar to fresh wood. The archaeological  sample analysed shortly after excavation in 2013 appears to have both lignin and cellulose remaining, although a high intensity phenol peak suggests defunctionalisation of lignin has occurred. 
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SI Table 1: Description of each of the ‘zones’ set up in the microcosms experiment and summary of the material contained within each. Geochemical data presented is as measured at the end of the 12 month burial period
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SI Table 2: Mass loss for all recovered bone samples as a percentage of the starting mass. Negative values therefore indicate a mass gain, values of zero indicate a negligible change, and a 100 % mass loss indicates that the bone was not recovered (Note that Tanner Row bone was not buried in zone C4)
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SI Table 3: Mass loss for all recovered wood samples as a percentage of the starting mass. Negative values therefore indicate a mass gain. 
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Zone | Sediment/ pH/ Detailed description Bone material buried Wood material buried
Hydrology Redox
(mv)
sand/ 7.35/ 54 | Base of the microcosm, | 1. Modern sheep rib bone, . Modern oak, approx. 3 cm3
Al waterlogged. obtained from a butcher. Sliced pieces of trunk
Saturated X . K
into approx. 4-5 mm pieces using Modern willow, approx. 3
water-cooled band saw. Marrow ' } ! )
7.4/ 173 | Relatively aerated cm3 pieces of trunk
Sand/ not removed
A2 Fluctuatin compared to Al. Kept . Modern birch, approx. 2 cm
& damp throughout. 2. Modern sheep long bone, diameter branch, cut into 10
obtained from butcher. Sliced
cm lengths
sand/ 7.26/ 188 | Set up separately; into approcx.3 mm slices using
A3 Dry completely dry and water-cooled band saw. Marrow - Ash excavated from the
open to the air. removed Bronze Age site of Must Farm,
approx. 5 cm3 section, dried
c ¢/ 3.58/ 176 | Set up separately; 3. Modern artificial ‘jellybone’; ) . )
B1 Sotmpotsd permanently saturated. prepared by treating a slice - Unidentified species
aturate modern long bone (obtained excavated from .Star Carr,
- from butcher and sliced) in 0.6 approx. 3 cm3 pieces from a
Compost/ 5.58/194 | Relatively aerated M HCI. Demineralisation split timber plank
B2 Fluctuating compared to B1. Kept confirmed by p-XRD
damp throughout.
4. Rib bone excavated from Star
5.00/ 435 | Set up separately; Carr in 2010, robust in
Compost/ T
B3 Dry completely dry and appearance. Sliced into approx. 5
open to the air. cm lengths using water-cooled
band
Star Carr | 1.63/501 | Base of the microcosm, and saw
c1 (peat)/ waterlogged. 5. *Cow metatarsal excavated from
Saturated the early Medieval site of Tanner
Row. Sliced into sections using
Star Carr | 1.84/ 559 | Relatively aerated water-cooled band saw
Cc2 (peat)/ compared to C1. Kept
Fluctuating damp throughout.
1.58/ 571 | Top of microcosm;
Star Carr relatively dry, some * Material unavailable for ‘zone 10
G (peat)/ water washing through
Damp € en.
ca | Strcem | e
(peat)/ Dry pletel v

open to the air.
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Material

Microcosm
Zone Modern rib Modern Jellybone Star Carrrib | Tanner Row
longbone bone

Al 48 0 100 0 0
A2 § 21 1 21 0 0
A3 31 -6 23 0 0
B1 . 30 3 100 0 0
B2 g 35 6 35 0 0
B3 ¥ 42 4 17 0 0
c1 3 -22 14 -22 -24
c2 E 15 -12 17 -16 -15
c3 b 27 -154 16 4 15
ca 4 0 28 -1
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Material

Microcosm
Zone Modern oak M(?dern Mgdern Star Carr Must Farm
willow birch wood wood
Al 2 -4 10 38 1
no| g 6 25 44 27 1
A3 -2 -8 -2 16 -2
B1 . 1 1 11 38 3
B2 g 3 1 6 44 11
B3 8 1 2 4 25 6
C1 -8 -54 -39 13 -16
Cc2 g -8 -31 -42 23 -13
C3 g -4 -37 -26 26 -9
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