SUPPLEMENTARY MATERIALS

SM1. Materials and Methods
The research conducted at the Escaramayu complex was undertaken as part of the Pulacayo Archaeological Project, which began in 2005. All research activities were carried out with the consent and collaboration of the community of Escara and were authorized by the Archaeology and Museums Unit (UDAM) of the Bolivian Ministry of Cultures and Tourism. A first stage of the project centered on the elaboration of an archaeological map of the study area through intensive survey campaigns as well as investigation of pre-Hispanic funerary contexts (Lechtman et al. 2010; Cruz 2010). Since 2008, our research has focused mainly on the study of the Pulac050 and Pulac051 sites, which were the subject of numerous archaeological surveys and excavations. 
Archaeological surveys and excavations
Maps of the Escaramayu complex were elaborated from topographical records and aerial photographs which we obtained using a system of kite aerial photography and fixed-wing drones with high-definition cameras. We processed the aerial photographs with PhotoScan photogrammetry software, obtaining total coverage of the orthorectified and georeferenced sites with a resolution of 15 mm. Both the aerial photographs and the topographic data were integrated into the cartographic base created in QGIS. We elaborated the cartography of the study area from field records, high resolution satellite coverage (GeoEye, DigitalGlobe, CNES/Astrium and CNES/Airbus) and from coverage by the Shuttle Radar Topography Mission (SRTM) v2 with a resolution of 1 arc second (~30 m), downloaded from the Reverb|ECHO website (http://reverb.echo.nasa.gov/). 
We excavated the sectors studied in Pulac050 and Pulac051 in a contextual manner over a large area with special detail to recording structures and intervening taphonomic processes. These excavations, complemented by numerous exploratory surveys, covered approximately 260 m2. However, we note that the contexts studied occur at different depths with respect to the current surface level, varying substantially between more than 1.5 m (e.g. enclosures R01 and R02 of Sector 4 of Pulac050) and less than 20 cm (e.g. Sector S2 of Pulac050).  The ceramic remains and lithic tools found on the surface of the sites and in the excavations were subjected to compositional, morphological and stylistic analysis. Samples of minerals, metal droplets and slag underwent analysis by optical metallurgical microscopy, x-ray diffraction (XRD), lead isotope determinations, a ThermoCalc program, electron probe microanalysis (EPMA), and by an equilibrium thermodynamic model to determine the melting temperature of a plate slag. Chronology of the two occupations of the Escaramayu complex was established from 10 dates obtained by accelerator mass spectrometry (AMS) performed on samples of charcoal and bone remains from the sites.  The analyses were carried out at Beta Analytic (Miami, Florida), and at the Laboratoire de Carbone 14 du LOCEAN (Campus Pierre et Marie Curie, Sorbonne Université, Paris). All results were calibrated using OxCal v4.2.4 (Bronk Ramsey and Lee 2013) integrating ShCal20 (Hogg et al 2020) and IntCal20 (Reimer et al. 2020) on a composite curve (Marsh et al. 2018). We thank Erik Marsh (CONICET) for his collaboration in the integrated calibration of the dates.
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* Beta Analytics. ** Laboratoire de Carbone 14 du LOCEAN UMR 7159, Ex UR055 Paléotropique.

	





SM3. Habitation Structures Excavated at Escaramayu Complex
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Figure SM3a. A: Habitation structures excavated at Pulac050, corresponding to the first occupation of the site. B. Similar structures excavated at Pulac051 associated with the second occupation.
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Figure SM3b. Post-excavation orthophoto of the interior of enclosure R02 of Pulac050. A: furnace,                      B: Fire-reddened clay bench, C: basins.


SM4. Funerary Contexts Associated with the Escaramayu Complex
Figure SM4 shows the funerary modalities corresponding to the two pre-Hispanic occupations of the Escaramayu complex. The upper row of images shows the types of burials from the Middle Horizon Period which are characterized by individual and collective tombs located inside shelters and rocky outcroppings. The bodies of the dead were deposited in small pits or on the surface and accompanied by many personal objects (clothing, agricultural tools, bows and arrows, etc.) and by offerings (ceramic, matting and basketwork containers, food, salt, pigments, etc.). The map shows the dispersion of the tombs attributed to this period that were identified in the Escaramayu area. The lower row of images indicates that, during the Late Intermediate Period, the funerary pattern was characterized by burial in individual cists, each generally accompanied by a rustic ceramic vessel. Most of the funerary cists are grouped in the Pulac050N necropolis, and, to a lesser extent, are located next to small watercourses. 
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Figure SM4. Above: Tombs sites from the Middle Horizon Period associated with the first occupation of the Escaramayu complex. Below: Map of Pulac050N necropolis and detail of three cists.

	
SM5. The Furnaces and Metallurgical Structures of the Escaramayu Complex
The 44 pre-Hispanic metallurgical combustion structures identified to date at the Pulac050 and Pulac051 sites reflect a high degree of technological diversity. These devices can be classified into 4 groups according to their size and morphology.
(A) Large-size furnaces. This group is best represented by furnace H1, treated in the main text, and by structure H2, also located in Sector S1 of Pulac050 (Figure 4). Structure H2 corresponds to the lower part of a device of circular contour located, like the H1A body of the H1 furnace, below the occupation floor. Built with clay and stones, the structure reaches a diameter of 1.5 m at its upper levels. In the northern portion of the H2 structure, there is an opening of approximately 0.4 m, delimited by walls of clay. Remains of a layer of heat-altered, compact sediment were found on both the walls and the base of the structure. Above this base, the structure presents ashy sediment with abundant carbon granules. These findings indicate that the H2 structure was most likely a fire chamber. Similar to the H1B body of the H1 furnace (Figure 4), the H2 structure is filled with significant quantities of slag and intensely heat-altered earthen structural elements. These elements would be the result of the collapse of the walls and the structure’s covering. 
(B) Medium-size furnaces. This group is represented by two categories of furnace. There are the wayra-type cylindrical furnaces that are treated in the main text, as well as combustion structures with a circular or droplet-shaped base, made with intensely heat-altered walls of mortar. These furnaces were built directly on the occupation surface, both outdoors in Sector 1 of Pulac050 and inside two enclosures, R04 and R06, in Pulac051 (Figures 4 and SM5a). They have internal diameters that vary between 0.4 m and 0.75 m, showing an opening of 0.2 - 0.4 m in width. Significantly, in several cases, the openings of these furnaces are associated directly with small shallow pits dug in the occupation surface whose walls are also slightly heat altered. Such association suggests that these pits served to collect the discharge from the furnaces. 
(C) Small furnaces. This group comprises the HA and HB structures found next to the H1 furnace (north external side), in Sector S1 of Pulac050 (Figure 4). Built with clay, both structures are composed of two containers, 20-40 cm in diameter and 15-20 cm deep, with slightly heat-altered internal walls. Inside the containers of the HA structure we found numerous fragments of fired clay corresponding to the original cover of the structure. A profile of this structure (Figure SM5b) indicates that it was covered by a vault. Inside the R02 enclosure of Pulac050 (Figure SM3b [A]) and in the R06 enclosure of Pulac051 (Figure SM3a [B]), we identified different circular combustion structures with diameters that vary between 30 and 60 cm. They also exhibit heat- altered walls of clay and ashy fill containing significant amounts of charcoal remnants. Although there are not yet sufficient data to understand the specific function of these combustion structures, both their characteristics and contexts suggest that they also were used in some secondary stage of metal production. 
D) Longitudinal benches. There are two longitudinal bench structures identified in Sector S3 of Pulac050, an elevated space exposed to the winds. These benches were built of stone and mortar, in an arrangement similar to that used for the base of a wall, with a variable width between 0.4 and 0.5 m and a length of 3.8 to 4.2 m. They were oriented so as to run perpendicular to the dominant winds that circulate throughout the area (Figure SM5c). The upper surface of both benches is slightly heat altered, but no slag is present. Next to the northernmost structure we identified an occupational floor of compact ashen and heat-altered sediment as well as pits filled with ash and small coals. Such characteristics indicate that the bench structures likely served as the base for certain combustion structures that operated via wind action.
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Figure SM5a. The bases of two metallurgical combustion structures found in the R04 habitation enclosure in Pulac051.
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Figure SM5b. Floor plan and profile of the HA structure (Sector S1, Pulac050).
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Figure SM5c. Photograph of the two longitudinal benches of Sector S3 of Pulac050.



SM6. The Lithic Material of the Escaramayu Complex
[bookmark: _Hlk63236743]We found lithic tools in abundance on the surface and within the excavated contexts of Pulac050 and Pulac051, used most likely in the preparation of ore minerals and the production of metal objects. These include anvils, hammer stones, mallets, flat mortars and spherical polishing tools, made primarily of andesite and to a lesser extent of rhyolitic and basaltic ignimbrites. The abundance of lithic flat mortars (used with spherical stone grinding or polishing tools) found in                 Pulac050 stands out. All of them are made from andesite with rectangular or oval shapes whose dimensions vary between 20 and 45 cm in length and between 10 and 30 cm in width (Figure SM6a). We note that similar artifacts have also been recorded in different pre-Hispanic metallurgical installations in northwest Argentina (Angiorama 2005; Gáal 2011; Gluzman 2011, among others). Shaped blocks of pumice of different sizes also stand out with respect to their abundance. Most have a depression located at the center produced by abrasion (Figure SM6b). The bore does not penetrate to the opposite side of the block. Pumice deposits are found on the slopes near Escaramayu, and rocks of pumice are present also in the nearby river bed. Barba (1770 [1640]: 290) points out in his treatise on metallurgy that these volcanic rocks were used in this part of the Andes as an abrasive material in the final stages of the production of metallic objects. Whereas the use of pumice as an abrasive is common, we cannot rule out that this material may have been used in other phases of metal production.
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Figure SM6a. Pulac050. Lithic tools associated with metal working production. A. flat mortars; B. mallets;                                 C. spherical polishing tools; D. hammer stone.
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Figure SM6b. Pulac050. Pumice blocks with a central abraded bore that does not penetrate completely to the other side of the block. 
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SM7. Furnace Walls with Textile Impressions
[image: ]
Figure SM7. Clay fragments from the walls of metallurgical furnaces that exhibit textile impressions.             A. Fragments found on the surface of Sector S1 of Pulac050, near furnace H1. B. Fragments found next to Andean reverberatory furnaces from the Colonial Period located in the Escoriani area, 93 km to the southeast of the Escaramayu complex.







SM8. XRF Analysis of the Upper and Lower Surfaces of Pulac050 W8 Base Sediment Sample
Technical report: William Gilstrap. 2018. XRF analysis of the upper and lower surfaces of Pulac050 W8 sediment sample. Center for Materials Research in Archaeology and Ethnology, Graduate Laboratory, MIT.
A sample of the base of the W8 structure was analyzed by x-ray fluorescence (XRF). The sample is a soil sediment fragment lifted from a roughly circular archaeological feature, approximately 30 cm in diameter, located on a high promontory on the Pulac050 site (Figure SM8a). The position of the feature on a high promontory where prevailing winds are strong, its roughly circular shape, its burnt earth color, together with evidence for local pyrotechnical activity provide circumstantial evidence for the sediment as remnants of/proximate to a metal processing activity, perhaps one that utilized a wayra-type Andean smelting furnace. 
The sample analyzed is representative of the entire sediment deposit. Low magnification stereomicroscope examination revealed densely-packed charcoal on both upper and lower surfaces and throughout the 3.2 cm thickness of the sample cross section. We used a Thermo Niton XL3t GOLDD+ handheld X-ray Fluorescence spectrometer to provide compositional data. Data were collected at a total of 27 individual spots located on both lower and upper sample surfaces using the pre-installed calibration method “Soils-ALLGEO”. The XRF elemental concentrations (Table SM8b) document an absence of silver and low lead concentrations, indicating that the archaeological feature is not associated with silver metal production or silver working. Copper concentrations, on the other hand, are elevated appreciably above what one would expect in sediments where no metallurgical activity has occurred. For example, the upper surface copper concentrations in the sediment, ranging from 230.14 ppm to 485.09 ppm (mean value: 296.49 ppm), are comparable to XRF values measured in topsoil related to copper metallurgical production at the archaeological site of Stepnoye in the southern Ural Mountains of Siberia (ca. 2050-1750 BCE) (Doonan et al. 2013:214).
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Figure SM8a. Photograph of the soil sediment sample analyzed from structure W8. Numbered circles locate the points of analysis.
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Table SM8b. pXRF analysis of elements present in the upper and lower surfaces of sample Pulac050 W8.




SM9. Lead Isotope Analyses
The SM9a lead isotope plot locates the isotope signatures of ore mineral sampled from the Pulacayo polymetallic (Ag, Pb, Zn) ore deposit and mine, situated approximately 10 km north of the Escaramayu complex. Included on the plot are the lead isotope ratios of various items from the metallurgical sector of the Pulac050 site: green copper mineral, droplets of smelted copper metal, and a piece of copper sulfide matte produced during the smelting of sulfur-containing copper ore. The lead isotope signature of a sample removed from a tin bronze artifact recovered from the Pulacayo Cave also appears on the plot SM9a (Lechtman et al. 2010; Macfarlane and Lechtman 2014). 
	Four of the six lead isotope data points determined for ores collected at the Pulacayo mine form a tight cluster on the lead isotope plot. The lead isotope signatures of Pulac050 copper mineral, smelted copper metal, and copper furnace matte all fall within the tight cluster presented by the Pulacayo mine ore isotope ratios. We do not hesitate to argue that the copper ores smelted at Pulac050 were likely exploited at the Pulacayo polymetallic ore deposit and brought to the site for processing. The droplets of smelted copper metal and the copper sulfide matte are smelting products of Pulacayo deposit ores (Lechtman et al. 2010; Macfarlane and Lechtman 2014).
	The isotope signature of the sample removed from the Pulacayo Cave artifact lies well within the isotopic field determined for the Pulacayo ore deposit, and it fits close to the tight cluster of Pulac050 isotope signatures for the copper mineral, smelted copper metal, and the copper sulfide matte. We have no evidence at this time that would allow us to determine where the Pulacayo bronze artifact was manufactured, but the lead isotope evidence is consistent with the copper metal in the tin bronze alloy having been extracted from Pulacayo deposit ores, and those copper ores could have been smelted at the Pulac050 site (Lechtman et al. 2010; Macfarlane and Lechtman 2014).


[image: ]Figure SM9a. Lead isotope ratios of copper mineral, copper metal, and furnace copper sulfide matte samples from the Pulac050 site compared with ore samples from the Pulacayo mine and a sample from the Pulacayo Cave artifact. (From Lechtman et al. 2010; Macfarlane and Lechtman 2016).











SM10. Metallurgical Slags at the Escaramayu Complex
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Figure SM10a. Principal types of metallurgical slags present at the Escaramayu Complex.
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Figure SM10b. Plate slags present in Sector 1 at Pulac050.
SM10c. Analyses of a sample of plate slag collected near H1 furnace in Sector 1.
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Figure SM10cA. Plate slag sample, side view.
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Figure SM10cB. Plate slag sample, top view.
The plate slag reported here underwent electron probe microanalysis [EPMA] and was also investigated through an equilibrium thermodynamic model to test the stability of the slag as a function of temperature. The thermodynamic model indicates that, in the presence of both carbon monoxide and copper, the slag demonstrates the stability of liquid copper metal at a temperature of 1200˚C.

EPMA analyses:
Tables SM10d, SM10g, SM10i, and SM10k provide electron probe microanalyses (EPMA) of a piece of plate slag (SM10cA and SM10cB) collected near the Pulac050, H1 furnace in Sector 1. The EPMA analyses provide the composition of the glass slag matrix as well as the composition of three metallic prills distributed within the matrix. [Total concentration values have not been normalized to 100%.]
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Table SM10d. EPMA analysis of the glass matrix of a plate slag sample from Pulac050, Sector 1

Table SM10d documents the composition of the glassy slag matrix that penetrates the earth-gravel substrate to a depth of about 3 mm. The table records the mass concentration of the elements (and element oxides) that constitute the matrix, in units of wt%. Totals below 100% may reflect the presence of Fe and Pb in oxidation states higher than FeO and PbO. Sulfur, when recorded, is present at trace levels. The near absence of sulfur, the high concentration of oxygen, and the likely presence of Fe2O3 and PbO2 would indicate that, at some stage in its formation, the components of this glassy silicate slag were subject to a highly oxidizing environment. EPMA back scattered electron (BSE) images indicate the presence of sub-micron size prills of Cu2S and of (Cu,Ag)S distributed throughout the matrix.
SM10e. The three large prills discussed here (Figures SM10f, SM10h, SM10j) rose close to the surface of the plate slag as the glass matrix cooled. Each illustrates a stage in the reduction of a metallic ore to metal.
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Figure SM10f. The Cu-Ag-Sb alloy prill no.1 is entirely metallic except for a thin surface rim (rind) of (Cu,Ag,Sb) sulfide that appears black in the photomicrograph. Almost all of the sulfur present in the furnace ore charge has been removed from the prill.
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Table SM10g. EPMA analysis of prill no.1 located within the glass slag matrix.

Bulk (normalized) analysis of the prill (including the rind) in [wt%] yields; (64.1 Cu, 17.9 Ag, 16.2 Sb, 1.0 S, 0.2 Pb, 0.5 O). The presence of antimony as a primary constituent of the alloy suggests that the furnace ore was tetrahedrite [Cu6Sb4S13]. The high concentration of both antimony and silver suggests that the ore may have been apthonite [(Cu,Ag)12Sb4S13)], a silver-rich member of the tetrahedrite group (mindat.org). Since its initial exploitation in the mid-19th century, the Pulacayo mine has been considered primarily a (Ag,Zn,Pb) deposit. By the end of the 19th century and beyond, it was the second-largest silver-producing mine in the world. Copper ores, considered secondary, are present in mineral veins such as tetrahedrite (Ahlfeld and Schneider-Scherbina 1964), some zones of which contain the ore mineral apthonite, in which some silver replaces copper, but the concentration of copper is always higher than that of silver. For the Escaramayu miners, Pulacayo copper ore was primary. It appears that apthonite was one of the Pulacayo copper ores processed at Pulac050.
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Figure SM10h. Photomicrograph of prill no. 2 that identifies the five zones analyzed by EPMA.
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Table SM10i. EPMA analysis of five zones in prill no. 2 located within the glass slag matrix.
We analyzed five of the many zones that comprise prill no. 2. Table SM10i indicates that every one of the five zones contains sulfide mineral with sulfur in high concentration. The ore represented by prill no. 2 has undergone neither oxidation nor reduction. Table SM10i identifies galena and chalcopyrite as prill no. 2 sulfide ore minerals. Other components are sulfides of copper and silver or of copper, silver, and iron. The ore that gave rise to this prill may have been a mixture of chalcopyrite and argentiferous galena. The EPMA field of analysis that identified lead chloride likely included some overlap with neighboring sulfide minerals. Antimony is absent from this prill. 
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Figure SM10j. Photomicrograph of metallic prill no. 3, analyzed by EPMA.
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Table SM10k. EMPA analysis of prill no. 3 located within the glass slag matrix.
Table SM10k reports the bulk analysis of this Ag-Cu alloy as 60.9wt% Ag, 39.1wt% Cu (normalized). The prill is metallic. EPMA analysis detected no remnant sulfur or other trace elements. At this stage, the alloy is inhomogeneous, comprising two sold solution phases: Ag-Cu (light in the photomicrograph) and Cu-Ag (dark in the photomicrograph). The composition of each phase is well below the solid solution limit for the phase, thus no eutectic microconstituent formed. We assume that prill no. 3 is an end product of the complete reduction from an oxide or a sulfide ore. The melting point of a Ag-Cu alloy of this composition is approximately 815o C.	
SM10l. Equilibrium Thermodynamic Stability of a Pulcac050 Slag Sample [SM10d matrix] as a Function of Temperature.
Model design and analysis: Antoine Allanore. 2020. Department of Materials Science and Engineering, MIT.
An equilibrium thermodynamic model was built using the software FactSage 7.3 to evaluate the relative distribution of the elements found in the solidified “slag” sample as a function of temperature and for a given furnace atmosphere. The software conducts a minimization of the Gibbs energy of the system, reported here in Table 1 as the oxides of the chemical composition.

Table 1. Model Input Compositions (in wt%) of a Pulac050 Slag Sample.
	SiO2
	PbO
	Al2O3
	FeO
	K2O
	CaO
	Na2O
	MgO

	54.52
	19.64
	10.32
	8.32
	2.75
	2.21
	1.31
	0.93





The model searches for the thermodynamically stable distribution using thermodynamic databases developed for pure substances (FactPS) as well as for industrial extraction of copper (FS Copper) and iron and steel extraction (FT Oxide).
Elements are allowed to distribute and react across phases. Phases of relevance here are compounds (e.g. feldspar, pyroxene), slags (e.g. molten solution of silicates), liquid metal (e.g. lead Pb), or gas (e.g. Pb(g) in air and carbon monoxide CO(g)). The model has been run at temperatures ranging from 600 to 1200°C, with both oxidative (air) and reductive (15% CO(g) in N2) atmospheres. 
	
Table 2. Model Output Phases (in wt%) in the Presence of Excess CO(g).

	
	melts
	solids

	Temperature /°C
	slag#1
	slag#2
	Liquid lead (99% Pb)
	Feldspar
	Pyroxene
	Cordierite/SiO2

	600
	0%
	0%
	18%
	37%
	17%
	28%

	1000
	47%
	0%
	18%
	17%
	19%
	0%

	1100
	44%
	32%
	14%
	3%
	7%
	0%

	1200
	57%
	34%
	9%
	0%
	0%
	0%



The results for the most reducing conditions are shown in Table 2, which provides the relative weight percent of each phase.	
The model indicates that, as a result of reduction by CO(g), at 1000°C, about 18% of the mass would be liquid lead. Almost half of the mass would be molten as a slag (slag #1) at 1000°C, composed of alumino-silicate and alkaline oxides (SiO2-NaAlO2). At 1100°C, an additional silica-based slag (slag #2, with CaO and FeO) forms, so that at about such a temperature 90% of the material is molten. At 1200°C, the entire system is molten, distributing all the oxides across the two slags, and leaving 9% of the mass as liquid lead.
In the presence of air instead of CO(g), the system does not indicate the formation of liquid lead at 1200°C. It does exhibit the formation of the two slags and solid iron oxide (Fe2O3), along with lead oxide that is partially vaporizing and partially reporting to slag #2.
In the presence of both CO(g) and copper, the system demonstrates the stability of liquid copper metal at 1200°C for a copper concentration of about 99%, in addition to traces of lead.
Thermodynamic modeling indicates that the composition of the materials that constitute the Pulac050 sample is compatible with that of a metallurgical slag from a smelting operation.
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Matrix

Composition [wt %]
Ag Al Ca Cu Fe K Mg Na Pb S Sb Si [0) Total

Element — 474 155 062 535 229 048 081 1519 0.01 224 2352 3632 93.12
Oxide 896 217 078 688 276 080 1.09 1636 0.02 298 5032 93.12
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Prill 1

Zone Composition [wt %]

Ag Cu S Sb Total
rim 123 7461 1776 302 96.62
bright 91.68 426 0.04 577 10175
light gray 277 6632 0.01 30.15 99.25
dark gray, glassy 1.94 8739 — 778 9711
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Prill 2

Zone Composition [wt %]
Ag Cl Cu Fe Pb S Total | Mineral
1 0.57 0.06 1.38 0.13 8355 1311 98.8 | PbS galena
2a 21.06 — 44.55 9.03 — 23.75 98.39
2b,c,d(Av.) 11.64 s 50.54  10.69 = 24.32 97.19
3 0.09 — 3287 3097 — 33.56 97.49 | CuFeS; chalcopyrite
4 60.54 0.061 21.31 0.10 — 15.79 97.80
5 5.62 7.81  19.40 0.54  49.08 9.32 91.78 | PbCl; lead chloride
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Prill 3

Zone Composition [wt %]

Ag Cl Cu Total Ag-Cu alloy
dark 4.69 95.12 99.81 60.9-39.1 [wt %]
light 90.72 0.15 3.47 94.35

— not detected
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Sample  Lab N°  Material  C Age   1 σ  (yr BP)  Calibr ation OxCal v. 4.3.2 . SHCal13   ( Bronk  Ramsey   and Lee 2013)  Context  

68. 2 % (yr  AD )  95.4 % (yr  AD )  

Pulac050B  R2  LOCEAN **   129  charcoal  1755±37  251 – 302 (35.6%)   325 – 373 (32.6%)  244 – 408  (95.4%)  F urnace in  housing with   metal  working  spaces and structures  

Pulac050A  R1  LOCEAN* *   128  charcoal  1330±83  657 – 785 (52.2%)   807 – 856 (16%)  604 – 617 (0.9%)   628 – 900 (91%)   926 – 966 (3.5%)  Domestic furnace in housing  

Pulac017 - 3  LOCEAN **   131  wood  1178±68  788 – 806 (5.3%)   857 – 992 (62.9%)  690 – 702 (0.9%)   715 – 732 (1.3%)   764 – 1026 (93.2%)  Funerary cave  

Pulac050  HAH13  Beta *   331429  charcoal  1070±30  991 – 1028 (68.2%)  909 – 914 (0.5%)   971 – 1049 (85.5%)   1084 – 1138 (9.5%)  Lower level of metallurgical furnace  

Pulac03 - 1  LOCEAN **   130  wood  977±30  1045 – 1095 (37.9%)   1107 – 1152 (30.3%)  1029 – 1176 (95.4%)  Funerary cave  

Pulac050  W 8  Beta *   507058  charcoal  910±30  1159 – 1213 (68.2%)  1048 – 1084 (8.5%)   1140 – 1230 (85.7%)   1250 – 1261 (1.2%)  Base of metallurgical furnace  

Pulac050  T3BAN  Beta *   331428  charcoal  890±30  1162 – 1170 (6.1%)   1175 – 1224 (68.1%)  1150 – 1268 (95.4%)  Lower level metallurgical platform  

Pulac051  R6Est.07  Beta *   507059  charcoal  650±30  1317 – 1355 (50.8%)   1382 – 1397 (17.4%)  1300 – 1404 (95.4%)  P it  associated with combustion  structure  

Pulac050N  Est.3  Beta *   507057  bone  600±30  1326 – 1341 (14.9%)   1390 – 1420 (53.3%)  1319 – 1352 (27.7%)   1385 – 1431 (67.7%)  Funerary  cist  

Pulac051  R6Est.10  Beta *   507060  charcoal  580±30  1396 – 1427 (68.2%)  1324 – 1343 (8%)   1389 – 1440 (87.4%)  P it associated with combustion  structure  

Pulac050N  Est.1  Beta *   507056  bone  580±30  1396 – 1427 (68.2%)  1324 – 1343 (8%)   1389 – 1440 (87.4%)  Funerary  cist  

Pulac050  HABOV  Beta*  331427  charcoal  55 0±30  1409 – 1435   (68.2%)  1398 – 1447 (95.4%)  Upper  level of metallurgical furnace  
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