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AMS radiocarbon dating methods

Samples were analysed using standard procedures for collagen extraction at the Penn State
University Human Palaeoecology and Isotope Geochemistry Laboratory. Approximately 800mg
of dry bone were taken from each archaeological sample, with compact bone preferentially
sampled to maximise collagen yield. Samples were crushed to increase the area of reactive
surface, then washed in NanoPure water and demineralised in 0.5N HCI at 5°C for several days.
Samples were then prepared for collagen extraction and purification by the modified Longin
(1971) method with ultrafiltration (Brown et al.1988) as outlined elsewhere (Kennett et al. 2017;
Zavodny 2017). Poorly preserved collagen samples were processed using a modified Stafford
method (Stafford et al. 1988, 1991) for XAD-purification (Lohse et al. 2014). Extracted collagen
was gelatinised at 110°C in ImL 0.02N HCI for 24 hours, then pipetted into a pre-cleaned 10ml
disposable syringe with an attached pre-cleaned 0.45um Millex Durapore PVDF filter and driven
into a thick-walled culture tube. The sample gelatin was then hydrolysed in 1.5mL 6N HCI for
24 hours at 110°C before being driven through a SPE column with an additional 10ml 6N HCI
and dried under UHP N2 gas while being heated at 50°C for 12 hours. Carbon and nitrogen
concentrations and stable isotope ratios were analysed at the Yale Analytical and Stable Isotope
Center (YASIC). Sample quality was evaluated with %C and %N. C:N ratios are between 3.3
and 3.4, denoting good preservation for radiocarbon dating (see Table S1; DeNiro 1985; van
Klinken 1999).



Radiocarbon samples (~2.5mg) were combusted for three hours at 900°C in vacuum-sealed
quartz tubes with CuO and Ag wire at the Penn State Human Paleoecology and Isotope
Geochemistry Lab, then sent to the Keck Carbon Cycle AMS (KCCAMS) facility at UC Irvine
for graphitisation and measurement following procedures outlined in McClure et al. (2014).
Results were corrected for isotopic fractionation according to Stuiver and Polach (1977) and
calibrated using Oxcal software and IntCal 13 (v. 4.2.3; Bronk Ramsey 2009, 2013; Reimer et al.
2013). Conventional radiocarbon ages and error are listed in Tables 1 and S1. Calibrated and

modeled date ranges are reported at the 2c level.

Humans consuming large amounts of organisms from depleted radiocarbon marine or freshwater
systems can have artificially old dates (Stuiver et al. 1986; Lanting & van der Plicht 1998;
Ascough et al. 2005; Culleton 2006; Keaveney and Reimer 2012). Quantifying this “reservoir
effect”—the offset between real and calibrated radiocarbon ages—is essential for chronological
studies such as ours. Recent studies have successfully measured regional “reservoir effects” by
paired dating of human and terrestrial herbivore bones from the same contexts (e.g. Cook et al.
2002; Bonsall et al. 2004, 2007; Bori¢ & Miracle 2004; Bronk Ramsey et al. 2014).

Unfortunately, the nature of the collections sampled for this study prohibits a similar approach in
Lika at this time and so we cannot fully discount the possibility of a freshwater reservoir effect
on our AMS radiocarbon dates. However, there is no archaeological or paleodietary evidence of
significant human consumption of aquatic resources during the Bronze and Early Iron Ages in
Lika (Zavodny et al. 2017) and samples from this study have stable carbon and nitrogen isotope
values consistent with a strictly terrestrial diet (Table S1). Based on this evidence, we assume
that any reservoir effect, if it exists, is minimal and does not significantly change our findings.
Similar assumptions about the relationship between terrestrial stable isotope signatures and lack
of a freshwater reservoir effect have been tested and confirmed in other areas of the world (e.qg.
Svyatko et al. 2017).
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Table S1. Contextual and archaeometric information for study samples.

_ PsuLab Burial Age & Pre- o13C 815N UCIAMS
Site Element %C %N 4C BP
ID # Sex treat! (%o) (%o) Lab #
KO-22 22 Adult  Cranial UF -17.3 422 87 152 33 169825  2590+20
Kompolje KO-119 119 Adult  Tibia shaft UF -16.9 465 84 164 33 169826  2735+15
KO-197 197 Adult  Cranial XAD -17.3 306 88 111 33 172393  2505+20
Konjsko Brdo  KB-01 nfa  AdultF Rib shaft UF -180 411 81 143 34 158544  2480+20
GKP-06 6 <18 Tibia shaft XAD -180 204 86 74 32 179815 270515
Plesina Glavica
GKP-07 7 Adult Tibia shaft XAD -179 218 85 7.9 3.2 181718 2710+15
Prozor PR-06 6 Adult  Cranial UF -176 440 105 158 3.3 169827  2460+15
SM-01 4 Juvenile Cranial UF -185 399 93 143 33 169831  2560+15
Long bone
SM-2A 2 Adult af UF -17.4 430 9.1 153 33 173184  2560+20
shaft
Smiljan . .
SM-2B 2 Juvenile Mandible XAD -178 250 89 9.0 3.2 172394 2505420
SM-17A 17 Adult F  Mandible UF -17.1 400 89 145 3.2 169836 2535+15
SM-17B 17 Juvenile Tibia shaft UF -17.1 447 81 162 32 174939  2545+20

L UF: >30kDa ultrafiltered gelatin; XAD: XAD-purified amino acids



