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[bookmark: _Hlk86603906][bookmark: _Hlk86258345]Research Program: Metalworking, Trade and Identity in the Central Hill Country: The Iron Age I Site of El-Ahwat
A. Scientific Background
The Central Hill Country in the Iron Age I: Beginning in the 1980s, the Central Hill Country and adjoining foothills during the Iron Age I (~1200‒950 BCE) attracted scholarly attention due to a sudden shift in the settlement pattern there. Following the Late Bronze Age, a period of little settlement in the Central Hill Country, hundreds of small new settlements sprang up across this region, most of them unfortified villages with hardly any evidence of intra- and inter-site hierarchy. No evidence of architecture of an obvious public nature was observed in these sites, and their material culture consisted mostly of simple household ceramics, including cooking pots, storage jars, and pithoi, with only few influences from the neighboring regions (e.g., Dever, 1995; Lehmann, 2004; Faust, 2015; Mazar, 2015; Gadot, 2019; Sergi, 2019). Only meager evidence of basic settlement planning exists at a few sites, e.g., Shiloh, Giloh, Ai and ʿIzbet Sarta (Mazar, 2019: 167‒169), and their diet differed as well, with a noticed lack of pig bones, which were known in Philistine and Canaanite sites (Finkelstein, 1996; Sapir-Hen et al., 2013 and references within).
At the same time, the northern and central coastal and valley settlements, some of which had been severely destroyed in the transition from the Late Bronze Age to the Iron Age (e.g., Megiddo, Yokneam, Beth Shean, Tel Rehov, Gezer), were rebuilt and new settlements were established. The material culture (ceramics and metalwork) in these sites, often denoted the lowlands, generally showed continuity from the previous Late Bronze Age, accompanied with a certain decline (e.g., demographic decline, limited maritime trade and prestige items; Gilboa, 2014; Mazar, 2015). Additional distinct settlement patterns were identified in Philistia and the western Shephelah, in which Philistine painted pottery served as fine tableware, accompanied by local pottery traditions; and in the Northwest Negev which displayed pottery very close to Coastal Plain, yet yielded also imported Philistine, Midianite and Phoenician wares, indicating trade between the Coastal Plain and the Arabah (Mazar, 2015: 8–9 and references within). Finally, it was suggested that various ‘Sea Peoples’ who fled from destructions in the Aegean, subsequently invaded the northern shores of the southern Levant during the Iron Age I, yet these have not been evidenced in the material culture (e.g., Gilboa, 2005; Zertal, 2012: 411–423; Ugas, 2016: 852–865; see more below). 
Within this regional diversity, the Central Hill Country (or highlands) settlement phenomenon with its rural and materially-distinct nature, opened a prolonged debate regarding the ethnic identity, and origin of the inhabitants of the highlands. While some scholars envisioned them as Shasu pastoralists who crossed the Jordan river in search of new grasslands (e.g., Zertal, 1998; Faust, 2006; 2015), others suggested that these were local populations who changed their nomadic way of life and settled down (e.g., Finkelstein, 1996), or refugees fleeing from the oppressive Canaanite urban society (e.g., Dever, 1995). This phenomenon became the focus of archaeological and historical research concerning the Israelite ethnogenesis. The inhabitants of the small, remote, and sometimes isolated sites were called proto-Israelites, and the investigation of their lifestyle, economy and social framework was often related to the emergence of ancient Israel (e.g., Finkelstein, 1996; Dever, 2003 with references within). Correspondingly, while some scholars identified two ethnic groups, the ‘Canaanites’ in the lowlands versus the early or ‘proto-Israelites’ in the highlands, others suggested that regional variation in material culture reflects geographic, economic, or social factors rather than ethnic identity (e.g., London, 1989; Bloch-Smith, 2003). 
Economy and trade: While scholarly interest in Iron Age I archaeology was mainly focused on ethnogenesis and identity, economy and trade were seldom discussed. However, the transition from the Bronze to the Iron Age brought a near-cessation of cross-Mediterranean maritime trade (Sherratt and Sherratt, 1991; Cline, 2014; Eshel et al., 2021), while at the same time Egypt gradually lost its imperial holdings in the Levant (Bietak, 1993; Killebrew, 2005: 81–83; Mazar, 2011). Inter-regional commerce in the Levant was at a very low point in the century following the collapse of Late Bronze Age (Late Bronze Age III and Early Iron Age I; ~1200‒1150 BCE and ~1150–1050 BCE respectively; Gilboa et al., 2008; 2015; Eshel et al., 2021; Gilboa, 2022). Signs of recovery are evident during the following period, denoted the Late Iron Age I (~1050–950 BCE). New urban settlements began to emerge (e.g., Harrison, 2004; Münger et al., 2011; Arie, 2013; Gilboa, 2014; 2022), accompanied by a significant intensification of overseas trade, driven mostly by private initiative (Sherratt and Sherratt, 1991; Gilboa, 2015). This acceleration in maritime commerce, however, was still limited in its geographic extent. Abundant ceramics (e.g., from Tel Dor, located on the coast, 30 km north-west of el-Ahwat; see Figure 1) reflect extensive traffic mainly between Egypt, Cyprus and the Levantine coast, while only a handful of items in the Levant and the Aegean demonstrate sporadic connections beyond the eastern Mediterranean littoral (refs. in Gilboa et al., 2008: 143–145; Maeir et al., 2009; Mazar and Kourou, 2019).
Metals and metalworking: Metals were the essential commodities which fostered economy and trade already during the Bronze Age (Sherrat and Sherrat, 1991). During the Iron Age I, bronzeworking workshops within urban centers were especially common in the southern Levant lowlands and coast, as evidenced at several sites such as Tel Dan (Ilan, 1999), Tel Dor (Yahalom-Mack et al., 2018), and Megiddo (Yahalom-Mack et al., 2017). Chemical and isotopic analyses have shown that the worked copper in these workshops originated from the Arabah mines (Faynan and/or Timna), which underwent a rapid growth in mining activities during Iron I, replacing the role of Cyprus which was the main copper provider to the region during the Late Bronze Age (Levy, et al., 2008; Ben Yosef et al., 2012; Yahalom et al., 2014). Bronze artefacts too were abundant in urban sites in the lowlands and coastal regions, and are usually of local style, continuing Late Bronze Age traditions (Golani, 2013). In contrast, there is no documented evidence of bronzeworking in the Central Hill Country (Mazar, 2019: 184), and bronze artifacts are extremely rare (e.g., the bronze calf from Dhahrat et-Tawileh, known as the “bull site”; Mazar, 1982).
El-Ahwat: (208900/710400 NIG; Figure 1) is located high above the northwest end of the ‘Arunah Pass (Wadi ‘Arah), which is one of the few passes between the Sharon Plain and the Jezreel Valley (Gadot, 2006). It commands a sweeping view over the coastal plain, and parts of Wadi ‘Arah; However, it is far from the ancient road, and is located 2‒3 km north of a cluster of small, typical Central Hill Country rural sites (Zertal and Mirkam, 2016: Fig. 13; Zertal, 2012: 24–25, 425). El-Ahwat was settled for a short period within the Iron Age I (about 12th–mid-10th centuries BCE) and covered by a Late Roman/Early Byzantine agricultural layer (4th–5th centuries CE). The site was excavated and published by Adam Zertal (2012). The excavations revealed an exceptional site in several aspects, unusually large compared to other Central Hill country sites (3 hectares). 
[bookmark: _Hlk111357033]The most noticeable, unusual and debated aspect of the site is its architecture, which is consists of the ruins of three free-standing towers, a large administrative building and inner quarters separated by thick wide walls and heaps of stones, and a structure described as an iron furnace (Winter, 2012). The entire site was enclosed by a broad and wavy stone wall (~5‒7 meters width) with inner corridors. A stone fortification wall around a settlement is unique in the Iron Age I highlands of the southern Levant, and the thickness of the wall and its corridors have no known parallels in the Iron Age I Southern Levant (Zertal, 2012: 411‒415; Mazar, 2019: 167‒169). 
In fact, in most material cultural aspects, el-Ahwat differs from its neighboring Central Hill Country sites and seems to have held commercial connections with the Jezreel Valley and the Mediterranean coast. The ceramic assemblage comprises an unusual mix of both highland and lowland pottery (Be’eri and Cohen, 2012; Zertal, 2012: 414, 427), an unusually large assemblage of glyptic finds was found (Brandl, 2012; Zertal, 2012: 411‒415), alongside fish imported from Egypt (Lernau, 2012; Routledge, 2015), and as recently revealed, a large assemblage of metal artefacts (Eshel et al., forthcoming; see preliminary results below). A comparable phenomenon (yet to a much lesser extent, and from the point of view of ceramics only) may be found at the site of ʿIzbet Sarta, which lies on the western fringes of the Samaria hills. Stratum III at ʿIzbet Sarta (dated to the 12th‒11th centuries BCE) is generally identified with the hill country population of the Iron Age I, yet the pottery repertoire of this stratum indicates contacts between the inhabitants and the nearby Coastal Plain (Finkelstein, 1992).
Zertal compared the free-standing towers and irregular wall with corridorsat el-Ahwat to the proto-Nuragic culture of Sardinia and the Toreenic culture of Corsica (Zertal, 2012: 411–423). On this basis, he suggested that el-Ahwat was an Egyptian stronghold populated by the Shardana, presumably serving as mercenaries, who originated from Sardinia (Zertal, 2012: 433–434). The identification of the Shardana at el-Ahwat was based on the description of various ‘Sea Peoples’, among them the Shardana, who are mentioned in the Bible and in Egyptian texts, and who are described as having allegedly fled from the destructions in the Aegean, subsequently invading the shores of the southern Levant (e.g., Gilboa, 2005; Ugas, 2016: 852–865). However, to date, the only possible support for the existence of a ‘Sea People’ migration event during the Bronze to Iron Age transition was identified with the Philistines, who have a strong cultural and genetic affiliation with the Aegean (e.g., Maeir and Hitchcock, 2017; Feldman et al., 2019). 
The affiliation of el-Ahwat to the ‘Sea People’ phenomenon was rejected by scholars (e.g., Finkelstein, 2002; Mazar, 2019: 168). Finkelstein (2002), suggested that the 'city wall' was originally built as a fence or terrace in the Late Roman period on top of the Iron I buildings (Finkelstein, 2002: 189), and that based on the presence of Iron Age IB (Megiddo VIA) forms in the assemblage, the site post-dates the ‘Sea-People’ phenomenon by about 100 years (Finkelstein, 2002; Finkelstein and Piasetzky, 2007: 79–80). Unfortunately, Zertal’s final excavation report (Zertal, 2012) does not provide any quantitative data on the ceramics, which might have provided a better chronological resolution for the dating of the Iron Age I stratum. Out of the four radiocarbon dates obtained from multiple assays on olive pits from a single press in el-Ahwat, two span from 1130 BCE to 930 BCE (2σ), covering the entire Iron Age I, while two others date to between 1020 BCE and 940 BCE (2σ), namely the Iron Age IB (Sharon et al., 2007: 41). As these are the only Carbon-14 dates published from el-Ahwat, the current state of research does not enable us to determine the precise chronology of the Iron Age I stratum in general, and the wall in particular.
[bookmark: _Hlk111476724]In the test of time, it seems that the focus of previous discussions on the purported western Mediterranean affinities of aspects of the site overshadowed its historical and archaeological significance. El-Ahwat is rarely considered regarding the Iron Age I settlement phenomenon in the Central Hill Country, or in the debate over the formation of ‘early Israel’ or any other identity (e.g., Gadot, 2019; Sergi, 2019; Lehmann, 2021). The evidence, however, suggests that this is one of the key sites for the study of the Iron Age I Central Hill Country. Not only is it an unusually large, possibly fortified Hill Country site, but most significantly, its inhabitants were engaged in metalworking and maintained commercial connections with the lowlands, coast and beyond. 
Recently, a new government housing program (תמ”ל) for the nearby town of Ara’ra has been approved, in which the land plots intended for construction abut the wall of el-Ahwat. Based on the objection of the Israel Antiquities Authority, a decision was recently given to keep a distance of 16 meters from the nearest plot to the site. We, along other archaeologists are concerned that the vicinity of a modern settlement may have devastating consequences to the site, which already suffers from constant robberies, although it is fenced. This may be the last chance to preform a large-scale excavation before the site is severely disturbed.
B. Research objectives and expected significance: The overarching objective of this proposal is to investigate the site of el-Ahwat and its material culture, using advanced scientific methods, and a critical approach. By this we aim to gain data and insights on this unique site, in three different levels of material culture: local, regional, and supra-regional (see below). By doing so, we expect to shed light on the daily life of the inhabitants of el-Ahwat, and their role in metalworking and trade. The results are expected to establish el-Ahwat as a significant Iron Age I site in the Central Hill Country, and are likely, therefore, to contribute to the general discussions on material culture, trade and consequentially identity during the Iron Age I. 
To achieve this goal, we propose three specific aims: 
[bookmark: _Hlk111356054]Aim 1. The local level – to reaffirm the chronological and architectural framework of the Iron Age I stratum, and specifically the unusual architecture (stone wall and towers, and metalworking furnace). We aim to settle the chronological debate between Zertal and Finkelstein. Zertal dated the site, along with the stone wall, to the end of the Late Bronze Age and earlier stages of the Iron Age I (Iron Age IA, ~1250‒1050 BCE) based on ceramics (Be’eri and Cohen, 2012: 200–201) and glyptic finds (Brandl, 2012: 262‒263). Finkelstein claimed that the ceramics should be associated with the later stages of the Iron Age I (Iron Age IB, ~1050‒950 BCE), and the wall with the Late Roman Period (Finkelstein, 2002). In addition, we aim to define sub-strata within the Iron Age. These were not identified in the previous excavation, although the plan of Area C2 does suggest they existed (Zertal, 2012: Fig. 7.1).
Dating the site, structures and sub-phases within the Iron Age I will enable us to establish the size and structure of el-Ahwat in the Iron age I, and to understand the functional nature of the site (e.g., fortified vs. unfortified). If the site was indeed fortified, it is an indication of a social and political organization in the Iron I highlands which was scarcely identified before (see above). Dating el-Ahwat will also put the site in a specific archaeological and historical context (e.g., the heyday of the Egyptian presence in the Levant at the end of the Late Bronze Age, the arrival of ‘Sea People’, or the resumption of commercial connections with Egypt during the Iron Age IA). 
In addition, bronzeworking has not yet been identified at any site in the Central Hill country but is common in the lowlands during the Iron Age I. Preliminary results suggest that bronzeworking activities took place at el-Ahwat (Eshel et al., forthcoming; and preliminary results below), yet their location is unknown. We will search for solid evidence for the location of bronzeworking on site, within a previously excavated furnace which was suggested as an iron furnace and in additional locations around the site. 
Aim 2. The regional level – to define the local material culture at el-Ahwat and compare it to the nearby highland, and lowland material cultures. ‘Canaanite’ ceramics, metal finds and bronzeworking which are abundant at el-Ahwat are rare in the Central Hill Country, but common in urban sites of the lowlands during the Iron Age I. We will document all excavated finds and compare the results to the nearby Jezreel valley (Megiddo), coastal sites (e.g., Dor), and Hill Country sites (e.g., Dothan, Mt. Ebal, Shiloh, ʿIzbet Sarta and Giloh). We will classify and quantify the ceramics, metals and other finds according to their sub-strata, distribution within the site, and origin (e.g., local lowlands, local highlands, etc.). This will enable us to better understand if, and to what extent, trade relations existed between el-Ahwat and the lowland/coastal societies and shed light on the scope and chronology of trade which is evident at this unusual site. 
Aim 3. The supra-regional level – to identify material connections which reach beyond the southern Levant and contextualize them. Silver and gold finds, glyptic finds, imported fish and a few ceramics (e.g., a pyxis of Mycenean tradition, Be’eri and Cohen, 2012: 199, Fig. 12.13:5) which were unearthed at el-Ahwat do not occur locally at the Levant and suggest that the products of maritime trade, from Egypt and beyond, reached el-Ahwat. We will excavate new areas on the site, and study and classify imported finds (e.g., ceramics, metals, bones) according to their origin, determine the scope of maritime trade which reached the site, and compare the results to the evidence from Tel Dor, which is the nearest active coastal site in the period (Figure 1). Finally, unique architectural features (the wall and towers) which were suggested as evidence for sea people on the site, will be excavated and dated. 
Hypothesis 
[bookmark: _Hlk111477914][bookmark: _Hlk111480425][bookmark: _Hlk111482013]Combining the significance and uniqueness of el-Ahwat in the local, regional and supra-regional levels, will reflect a full picture of the material culture and trade related to the site, and highlands in general during the Iron Age I. Based on the first excavation report, and preliminary results of metals from the site, our results are expected to reflect mainly on trade, economy and metalworking at el-Ahwat. The excavations are also expected to resolve the chronological debate regarding the site in general, and specifically its fortification. The study may contribute to the question of identity: Excavating the tower and wall will possibly put to rest questions regarding the ethnic identity at this site and its affiliation with the ‘Sea Peoples.’ Furthermore, the results may question the prolonged association between regional diversity of ceramic assemblages and ethnic diversity between the lowlands and highlands during the Iron Age I, or rather suggest a meeting point between the two cultures. Having said that, the question of identity is not straightforward, as ‘pots are pots; not people’, and the precise nature of this suggested meeting point is unknown (it may have been for e.g., a borderline, a marketplace or of a totally different nature). We therefore suggest an inductive approach for the subject of identity which will be based on the specific finds and results of the research, and in consideration of the different opinions regarding the identification of identity based on material culture in the Iron Age I highlands (e.g., Bloch-Smith, 2003; Faust, 2006; Porter, 2016).  
C. The research program
To reach these goals, we will implement two main strategies: 
1. Excavations: The proposed excavations will span five years, with a metal survey, three field seasons, and a final fifth year to complete the analysis and publish the results (monograph). 
Excavation Goals:
1. To determine whether the site was fortified during the Iron Age I. This will be achieved by excavating sections of the wall, defining the stratigraphical relations between the wall and settlement, and dating different sub-stages of the wall, by Optically Stimulated Luminescence (OSL) and radiometric dating (if available). 
2. To date the Iron Age stratum, and possible sub-strata in high resolution. This will be achieved by excavating areas previously unexcavated, processing the finds excavated in these areas (mainly pottery and glyptics) using quantitative analysis, applying micro-geoarchaeological methods, and subjecting organic finds for radiometric dating. 
3. To locate and define metallurgical activities on the site. Prior to excavation, a metallurgical survey will be carried out in all the area. Areas with high concentrations of metal production waste (slags, metal spills) will be selected for further excavation, in addition to the area near the suspected iron furnace (Area D). The Iron furnace will be cleaned and re-excavated, using micro-geoarchaeological methods (see below).
4. To re-examine the possible association of the site’s architecture with the Sea People phenomenon, using scientific methods. This will be achieved by excavating and dating sections of the wall (see above) and excavating one of the collapsed towers for the first time. The collapse will be carefully dismantled, and the excavation will be accompanied by micro archaeology, radiometric and OSL dating. 
To achieve these goals, the excavations will focus on four different areas: 
1. Area C3 – A new excavation area will be defined, south of area C1 and west of area C2 (Figure 3). The area will include loci abutting the wall (Figure 4) and the wall itself. The wall will be excavated from both sides including sections under the wall down to bedrock. OSL dating will be applied, alongside radiometric dating when available. This will enable to date the wall, including its possible sub-phases, and define the correlation between the settlement and this section of the wall (contemporaneous or not). 
2. Area C1 – A relatively long section of the wall was exposed in this area, from previous excavations (Figure 3). We will re-expose and dismantle/excavate sections of the wall (from both inner and outer faces). OSL dating will be applied throughout the sections for further establishing the date of the construction of the western part of the wall, and possible sub-phases.  
3. Area A3 – This previously excavated area revealed the largest building onsite (Complex 100), a section of the wall, which is unusually wide, and a wide inclined stone feature in between. Here too, we will dismantle and excavate a section (Figure 3). The section will include both faces of the stone wall, the additional stone feature and the outer wall of ‘Complex 100’, to establish a stratigraphical connection between the features. OSL dating will be applied for further establishing the date of the construction of the eastern part of the wall, and possible sub-phases.  
4. Area D – This area contains the suggested ‘iron furnace’, and the only copper production slag in context (Eshel et al., forthcoming). In search of bronzeworking we will excavate small areas near the old excavation and re-excavate the ‘iron furnace’ and its vicinity (Figure 3). The installation will be dismantled for the first time. The sediment and stone samples collected in the process will be subjected to Fourier Transform Infrared (FTIR) Spectroscopy analysis, to measure the alteration of minerals (clay and calcite) due to exposure to elevated temperatures (>500°C) (e.g., Berna et al. 2007; Regev et al. 2010; Forget et al. 2015), in order to define whether the installation was used for high temperature activities as metal melting and smelting. XRF will be used to measure metal pollution in the soil in the vicinity of the furnace and below the installation. These methods, integrated in the excavation process, will assist to determine the use of the installation. Based on the metal survey conducted on the first year, an additional area may be excavated in similar methods as well. 
5. Tower T54 (between Area A and Area D) – This is the highest collapse on site (Figure 3). Adam Zertal dated the structure and collapse to the Iron-Age and associated it with the Nuragic culture in Sardinia (Zertal, 2012: 425). However, none of the towers on site were excavated, and they may have had an agricultural function in the Roman period or later. In order to date the tower and study its function, we will dismantle the collapse above the tower with the aid of lazer scanning (see below). Then we will excavate the structures below the collapse. The excavation will enable to date the structure and compare the architecture to the construction methods in Nuragic Sardinia. 
[bookmark: _Hlk110775803]Excavation Methods:
Renewed excavations are expected to produce results which are qualitatively and quantitively different from the previous excavations. Renewed excavations are likely to contribute substantively to the larger cultural and historical questions that frame the research project of el-Ahwat. This is because several statistical and scientific methods will be applied, mostly which have not been applied in previous excavations of the site, and since the excavation will focus on areas or research questions previously unattempted, as described below:
1. Pre-excavation metal detecting survey which will be preformed for the first time. 
2. Excavation in all areas will be carried out in high resolution, to identify and date sub-strata within the Iron Age I settlement. Currently only one Iron Age stratum is defined. 
3. For several sections of the wall, excavations will include dismantling a section in the wall, excavating below the wall (from both sides) in search of foundation trenches of the wall. By this we aim to establish the construction date of the wall firmly, for the first time.
4. A tower will be excavated and dated for the first time. Tower dismantling will be carefully preformed by layers, based on lazer scanning of each layer before dismantling, and directed by a licensed conservation expert. 
5. Quantitative analysis on the excavated ceramic assemblage will be conducted, in order to quantify the distribution of the different ceramic types. As this was not employed for the previous excavation report, the results will be the first to produce quantitative analysis of ceramics from el-Ahwat. This will enable, e.g., to define the ratios between highland and lowland ceramic assemblages on site. 
6. The ceramic assemblages will be compared to new assemblages recently published from the lowlands (e.g., Megiddo and Dor) and highlands (e.g., Shiloh, Giloh and Mt. Ebal [forthcoming]), and other ceramic assemblages which were unavailable a decade ago when the previous report was published. 
7. Micro-geoarchaeology will be used for the first time to identify sub-strata in the Iron Age I stratum, and metallurgical activities in and around the ‘iron furnace’. In addition, as the excavation will aided by an onsite geoarchaeologist, which will approach new research questions dynamically.
8. Diverse dating methods will be employed including ceramic typology, radiocarbon dating of organic finds and OSL dating.
9. The faunal remains collected in the excavation will be studied for the first time. Only fish bones were published in the previous excavation report. 
10. Roman period-finds will be analysed and published, including ceramics, coins, and metal finds.
2. Metallurgical analysis: The metal remains that will be unearthed in the new excavations from clean contexts will be studied for their typological and chemical attributes. All metal items unearthed in the renewed excavations will be studied for typology, and subjected for surface chemical analysis using a hand-held XRF. Depending on the number and composition of the finds, as many items as possible will be selected for detailed chemical analysis (ICP-MS), lead isotope analysis (MC- ICP-MS), and metallography. Considerations as typology, context and preservation will help in the selection of items for analyses. Chemical analysis will be used to trace alloying and mixing of metals. Lead isotope analysis will indicate the origin of the metals (copper, bronze, lead and silver) and suggest the possible use of long-distance trade routes (see preliminary results). Metallography (of copper spills and slags) will help reconstruct the local copper melting/ smelting process. 
Below we describe in detail how each aim will be achieved, using the above-mentioned methods:
Aim 1. The local level – to reaffirm the chronological and architectural framework of the Iron Age I stratum, and specifically the unusual architecture (the stone wall and towers). 
Methods: We will carefully excavate sealed contexts in Areas C3, C1, A3, D and T54 (see above). Radiocarbon dating will be used to date organic materials and refine the artefact typological dating. OSL will further assist in dating of the wall, tower, and other structures. Micro-archaeology will be used to identify sub-strata in the Iron Age I stratum. 
Details: The Iron Age I in the southern Levant is roughly divided into two sub-periods: the Iron Age IA (~1150‒1050 BCE) and Iron Age IB (~1050‒950 BCE).[footnoteRef:1] Although these sub-periods differ from each other in terms of settlement patterns and trade initiatives (see above), Iron Age I pottery in the Jezreel Valley is many ways a carryover from the Late Bronze Age and in regions of cultural continuity the local potteries of the late 13th, 12th, and 11th centuries BCE are quite similar to each other (e.g., Harrison, 2004; Arie, 2013).  [1:  The absolute chronology of the early Iron, and the sub-divisions within it have been debated for nearly two decades. The debate generated two main chronological systems, known as “High” (or “amended high”) and “Low” chronologies. After an extensive effort to date strata of this timespan by the 14C method (Sharon et al., 2007; Mazar and Ramsey, 2010; Finkelstein and Piasetzky, 2011; Lee, Ramsey and Mazar, 2013), gaps between contrasting positions have narrowed to 30‒50 years, which is within the uncertainty of 14C radiometric dating. Therefore, the chronology we employ is compatible with the two main current chronological stances and represents the entire chronological range that is currently valid within the range constrained by 14C dating in the Levant.] 

Therefore, although it has been suggested, based on the ceramic assemblage of el-Ahwat, that the site was occupied only until the beginning of the Iron Age IB (Be’eri and Cohen, 2012: 200–201), this requires further analysis. For example, comparing the ceramics in the final publication to the most recently published Iron Age I ceramics from Megiddo (Arie, 2013), it seems that most of the forms identified by Be’eri and Cohen (2012: 200) as Iron Age IB ceramics (including el-Ahwat bowls OB4, B8a and the baking trays), are known at Megiddo throughout the entire Iron Age I (Arie, 2013: 539). Unfortunately, as mentioned above, the publication of the ceramics in the final excavation report from el-Ahwat does not provide any quantitative data which might have enabled a better chronological resolution (Be’eri and Cohen, 2012). In other words, the ceramics from el-Ahwat cannot preclude a date for the site spanning the entire Iron Age I. Moreover, the few radiocarbon dates from Zertal’s excavation were not very indicative (see above). Nine scarabs and other glyptic finds were dated by Brandl to the 2nd half of the 13th century and the first half of the 12th century, namely to the Late Bronze Age (Brandl, 2012). However, scarabs are scarcely a reliable method of dating, as they are often passed down as heirlooms (Ben-Tor, 2007). In addition, at least one of the Canaanite scarabs (Brandl, 2012: Fig. 14.9) has a parallel from the Iron Age IB at Tel Dor (Keel, 2013: no. 35; Ilana Gornopolsky, forthcoming). 
In order to date the site in a high chronological resolution, and specifically its surrounding wall, we will excavate sealed contexts associated with the surrounding wall, from different areas (C1 and C3 in the west and A3 in the east). These include domestic units which are suspected to abut the wall and are therefore contemporaneous with the wall, several sections of the stone wall, down to bedrock, and beyond the wall, to determine whether domestic units were built only within the wall, or on both sides of the wall.
The pottery from all excavation areas will be compared to pottery from well-dated sites in the region (with emphasis on nearby Megiddo and Dor). The sherds of the different forms will be fully recorded and counted. Statistical analysis will be performed. Organics will be dated based on radiocarbon dating. OSL will be used to determine if the wall dates to the Roman Period or Iron Age. Fauna will be studied to understand the inhabitant’s local diet. 
Micro archaeology will be used to identify sub-strata within the main Iron Age I strata. Sediment analysis will be performed systematically on profiles (vertically) and surfaces (horizontally) in the each of the excavated areas. Bulk sediments will be sampled in order to identify sub-layers with enrichment in micro-remains associated with human activity (e.g., altered minerals, metals, phytoliths, wood ash, animal dung, micro-charcoal, micro-bones and pottery sherds) using FTIR, XRF (for chemical composition and tracing metallic remains) and micro-remains analysis under the microscope (Weiner, 2010). Undisturbed sediment blocks will be sampled to allow micromorphological analysis of the site formation processes and to provide understanding of the site micro-stratigraphy (Karkanas and Goldberg, 2018). The integration between FTIR, XRF, micro-remains analysis and micromorphology will be used to identify and distinguish between different episodes of human activity on the site (e.g., Regev et al., 2015).
Two additional architectural elements will be excavated: a tower, and the ‘iron furnace’:
1. For the excavation of the tower, we will carefully and gradually remove the stone rubble from one of the collapsed free-standing towers (T54), using a lazer scanning drone. Each layer will be scanned before removal, creating a sequence of photos which will be used to reconstruct the collapse dismantling. In situ stones will not be removed in the process, and eventually the structures below the collapse will be revealed. Manpower and a tractor will be needed to dismantle the collapse, accompanied by a safety engineer and performed in the presence of a preservation expert. Then we will carefully excavate around and within the structure. We will also excavate 1‒2 sections in the tower down to bedrock, to better understand if its unique architecture is reminiscent of the Sardinian Nuraghe (see Aim 3 below). We will date the tower based on ceramic finds and organic material which will be unearthed in the process. 
[bookmark: _Hlk111357102]2. The ‘iron furnace’ in area D is an installation which was unearthed with a thick layer of ash and identified in the excavation report as an iron furnace (U407; Winter, 2012). However, the identification of the furnace was based on the presence of a thick layer of ash found in an installation, and iron minerals in the surrounding sediment (Winter, 2012: 383), while iron blooms or slag, which are typically discarded near Iron-Age iron workshops (e.g., Veldhuijzen and Rehren, 2007; Yahalom-Mack and Eliyahu-Behar, 2015: 294; Erb-Satullo and Walton, 2017: 9‒10), were not reported. As there is no evidence of iron smithing in the Levant at this early stage (e.g., Veldhuijzen and Rehren, 2007; Yahalom-Mack and Eliyahu-Behar, 2015; Eliyahu-Behar and Yahalom-Mack, 2018), this identification is, to our minds, doubtful. On the other hand, the presence of Cu-rich slags and copper prills suggest that bronzeworking activities may have taken place on site, and possibly in this specific installation (see preliminary results).
[bookmark: _Hlk111138301][bookmark: _Hlk111393384]We therefore intend to re-excavate the installation and its surroundings (beneath and nearby). A geological magnet will be used to further determine whether there are iron hammer scales in the sediment surrounding the installation, as expected near an iron furnace. The beaten earth floor of the installation will be sought, as well as the sediment below it will be sampled. In addition, the stones used for the inner lining of the installation will be sampled in areas that are thought to have been exposed to furnace activity. The sediment and stone samples will be subjected to Fourier Transform Infrared (FTIR) Spectroscopy analysis, to measure the alteration of minerals (clay and calcite) due to exposure to elevated temperatures (>500°C) (e.g., Berna et al. 2007; Regev et al. 2010; Forget et al. 2015), in order to define whether the installation was used for high temperature activities as metal melting and smelting. In addition, sediments will be tested for possible metal enrichment using XRF, Petrography, and SEM-EDS, to determine whether the installation was used for metal production (e.g., Eliyahu-Behar et al., 2012). 
If indeed this installation can be proved to be a bronzeworking furnace (since it was probably not used for ironworking), this may establish el-Ahwat as the first bronzeworking site known from the Iron Age I highlands. It is possible, however, that we will not be able to determine the use of this installation. Preliminary investigations suggest that bronze tools (chisels, drill points) and copper spills were unearthed in all excavated areas, therefore a metal survey may assist in suggesting additional or alternative bronzeworking areas which we will excavate there as well. We will also study the available copper prills and slag, and if available, additional metalworking evidence from the new excavation to further identify, locate date and reconstruct bronzeworking processes which took place onsite (see Aim 2).
Because most of the site was covered by a Late Roman period stratum (Zertal, 2012), a possible pitfall in dating the architecture (wall and tower), may be the mixed pottery contexts often described in the report of the previous excavation. Another possibility is that the wall was built in the Late Roman period, on top of an earlier wall founded in the Iron Age I. To deal with these concerns we will (as mentioned above), excavate the remains from both sides of the wall and check if domestic units were also built on the external side of the ‘city wall’. By doing so, we will determine whether the wall surrounds the Iron Age settlement, or cuts through it. In addition, OSL dating, which can offer dating which is independent of the available ceramics, will be employed on the soil between the wall stone. 
A possible consequence of our analysis may reveal that the wall or tower should be dated to the Roman period. This scenario is less probable to our minds, as indicated by several photographs from Zertal’s excavation showing a domestic unit which abuts the wall (e.g., Figure 3b). Nevertheless, if we indeed conclude that the wall and tower do not date to the Iron Age, these are not the only unique attributes onsite, as mentioned above, and we will further explore Aims 2 and 3 (below). 
Aim 2. The regional level – to define the local material culture at el-Ahwat and compare it to the nearby highland, and lowland material cultures. 
Methods: The excavated finds (pottery, metals, glyptic finds, fauna, and other small finds) will be documented, studied, and compared to highland and lowland material cultures. Petrographic analysis will be performed on specific types of pottery, to determine their provenance. Evidence for metalworking will be studied in context and the finds will be studied in the Archaeometallurgical lab. Metallography and chemical analysis will be used to study copper prills, slags, crucibles or any other finds evidence of bronzeworking, and reconstruct the metalworking activities which took place on the site. The excavated metal artefacts will be studied for typology, context, chemical and Isotopic analysis to determine the origin of the metal finds (for silver see Aim 3). Roman period pottery and coins will be classified as well, to identify and exclude Roman period remains and later disturbed contexts from the study. 
[bookmark: _Hlk72486580]Details: Only a single metal artefact from el-Ahwat was published in Zertal’s final report (Cohen, 2012). This is a bronze human head bearing Egyptian motifs (ears, eyes and curls), now displayed in the Hecht Museum in the University of Haifa. After the untimely death of Prof. Adam Zertal in 2015, Dr. Shay Bar found in Prof. Zertal’s storage facilities a box, containing 175 metal artefacts from the site. This metal assemblage consists mostly of copper and bronze objects, including earrings, rings, needles, toggle pins, arrowheads, tools, prills and slag. The box also contained 30 iron artefacts, including nails, knives, a sickle, and a few silver, gold and lead items. Each artefact was preserved in a plastic bag with the context information, however not all loci which appear in the box were registered in the final publication. In addition, many of the finds were unearthed from mixed contexts (which contained both Roman and Iron Age artefacts), cleaning loci or unsealed fills, so cannot be securely dated based on provenance. Some of the metal items were typical of the Roman period in the southern Levant, including a bronze medallion, bronze and iron nails, an iron sickle and a bronze bell, and were found in mixed or Roman contexts (personal observation). Forty-two items from this assemblage, mostly from secure Iron Age contexts were studied and submitted for publication (Eshel et al., forthcoming; see preliminary results below). The results suggested that metals were abundant on the site in the Iron Age, and that bronzeworking activities took place on the site. 
[bookmark: _Hlk72760044][bookmark: _Hlk72759114]The remaining unpublished items from Zertal’s excavations, and additional metals from the new excavation will be sorted according to their findspot, and items from secure Iron Age I loci or typology will be further analysed. The selected items will be chemically treated at the metal conservation lab of the Zinman Institute, University of Haifa, for the carful removal of corrosion. After cleansing, the items will be photographed and studied according to their typology. Then, the metal items will be subjected to chemical composition surface analysis using a Bruker Tracer III-V hand-held Energy Dispersive X-Ray Fluorescence (ED XRF) analyzer. Selected items will be analyzed for detailed chemical and Pb-isotopic analysis according to the procedures described in Eshel et al., (2019). The chemical analysis will be used to define the chemical composition of the items. Elements that will be measured are silver (Ag), copper (Cu), lead (Pb), arsenic (As), tin (Sn), antimony (Sb), gold (Au), bismuth (Bi), nickel (Ni), zinc (Zn) and Iridium (Ir). These elements are used to identify alloying and mixing of metals, and to assist with LIA-based metal provenance (e.g., Eshel et al., 2019; 2021). Samples will be prepared at our archeometallurgical Lab at the University of Haifa and analyses will be conducted with ICP-MS (Agilent; 7500cx mass spectrometer) in the Geochemical Lab at the Hebrew University of Jerusalem. Pb-isotopic ratios will be used to identify the metal (copper, silver and lead if available) ore sources, following the methodology of Eshel et al., 2019. Isotopic measurements will be conducted with a MC-ICP-MS (Thermo Neptune Plus) mass spectrometer in the Geochemical Lab at the Hebrew University. 
In addition, we intend to further investigate the evidence of bronze working through analysis of the artefacts from the previous excavation which we already have in hand alongside expected finds from the new excavation. Selected copper prills, slags, hearth materials and cupels will be subjected to metallographic analysis. They will be sampled, and mounted in Epoxy resin, polished and then examined using a Nikon Eclipse E-600 polarized microscope in reflected light mode. The analysis will be e.g., used to identify various oxidation phases (e.g., SnO2, Cu2O and CuO), typically produced during the remelting of bronze, and identify Pb inclusions in the copper prills (e.g., Yahalom-Mack et al., 2014; 2018).
Finally, newly excavated scarabs and other glyptic finds will also be studied and dated. Previously excavated scarabs and glyptic finds will be reexamined as well, based on new publications (Keel, 2013; Gornopolski, forthcoming). Ceramics will be classified typologically, and trade vessels will be subjected to petrographic analysis. The faunal remains collected in the excavation will be studied to understand economic trends (e.g., importation of fish, goat/sheep ratios), and possibly also ethnic trends (e.g., the consumption of pork). Stone vessels and additional small finds will be examined as well. 
Aim 3. The supra-regional level – to identify material connections which reach beyond the southern Levant and contextualize them. 
Methods: Chemical and Isotopic analysis will be performed on lead and silver artifacts, to determine their origin. Other finds which are not local in the Levant will be analyzed as well, including glyptic finds and Nile fish bones. The dismantled tower (T54) will be dated, and its architecture will be compared to Sardinian-built Nuraghe.
Details: A special emphasis will be given to precious metals, as they are a proxy for identifying long-distance trade. Gold (Au), silver (Pb) and lead (Pb) do not occur naturally in the Levant. The fact that gold and silver items were unearthed at el-Ahwat (Figure 2: nos. 2,3, 8) suggests that the inhabitants had some connection to long-distance maritime trade. Gold, which cannot be provenanced as it does not contain Pb, is thought to have originated from Nubia, in Africa. The nearest silver bearing lead ores are in the Taurus Mountains, in Anatolia. Preliminary LIA results of two silver earrings were inconclusive, suggesting that the silver on the site originated from Anatolia or the Aegean (Eshel et al., forthcoming; see below). If additional silver and lead artefacts will be unearthed from secure contexts, we will analyze them chemically and isotopically. This will include chemical analysis (XRF surface analysis and detailed ICP-MS analysis) to determine the chemical composition of the items, and LIA to suggest the origin of the metals (see preliminary results). Enlarging the number of analyses of silver and lead artefacts is expected to improve our ability to pinpoint the source of these metals. It will enable to identify end members on the graphs, which reflect metal ores, and differentiate them from mixing lines which reflect the isotopic composition of mixed items (Eshel et al., 2019). As silver in the Iron Age I was often debased, the origin of silver in this period is largely unknown, therefore the results are expected to contribute to our knowledge regarding the recovery of maritime trade following the LBA collapse (Eshel et al., 2021). 
Other small finds which indicate that maritime traded materials arrived at el-Ahwat include glyptic finds, fauna (fish from the Nile), and some specific ceramics. These will all be examined to determine the scope, chronology and geographical distribution of Mediterranean trade which was imported to el-Ahwat. 
Finally, once the structure of Tower T54 will be revealed, and given that it will be well dated, we will compare the structure and chronological framework to the unique architecture of the Nuragic and Toreenic cultures of Sardinia and Corsica (e.g., Ugas, 2016). 
D. Preliminary analysis of metal artefacts from el-Ahwat (Eshel et al., forthcoming).
1. Spatial distribution: The preliminary spatial distribution of 42/175 metal items (Figure 5), revealed that metals were abundant in all excavated areas, both in domestic (Area C and D) and in public structures (Area A3). This is the only Central Hill Country site known with such a large concentration of metal finds (Mazar, 2019: 184). As only a small portion of the excavated metals was published, the abundance of metals may potentially have been even mor significant. 
Metalworking finds were too few and scattered to indicate a metalworking area, ceramics associated with metalworking (e.g., crucibles and tuyeres) have not been recorded, and metallographic analysis required for the reconstruction of the metalworking process was not preformed. Excavating metalworking areas on the site is therefore expected to produce more evidence for metalworking, which could be further analysed metallography, chemically and isotopically. However, a slag (Cat. No. 41) was found in area D near the ‘iron furnace’ suggesting that this may have been a bronzeworking area. A metal survey and further excavations of Area D are therefore suggested to locate bronzeworking evidence in context on the site. 
2. Typology: The typological study of 42/175 metal items revealed that they are mostly of artefacts typical of the Late Bronze–Iron Age I transitional period in the southern Levant (Figure 2).[footnoteRef:2] While the preliminary results are too general to contribute to the chronological framework of the site, they do suggest that the metalwork is local in style. Below we elaborate on the most significant typological observations: [2:  The items were cleaned at the metal conservation lab of the Zinman Institute, University of Haifa. The process included immersion in ammonium hydroxide (14%) and formic acid (14%), and the removal of corrosion using a handbrush.] 

Earrings: The openings of 8/11 earrings listed here meet at the side, rather than at the top (Cat. Nos. 1–11; Figure 2: 1–11; two of the openings could not be identified (Figure 2: 10, 11), and another earring probably had a top opening (Figure 2: 6)). This is significant, because in the Iron Age I, a transition occurred in the form of southern Levantine earrings, from top to side openings (Maxwell-Hyslop, 1971: 225; Golani, 2013: 97, Type I.1; Verduci, 2018: 82–83). In addition, two solid lunate earrings with elongated, thickened hoops were found on the site (Cat. Nos. 7–8; Figure 2: 7–8), one of gold and the other of bronze. This type appears in the southern Levant from the Iron Age I onward (Golani, 2013: 97–98, Type I.2; Verduci, 2018: 82). Tassel earrings in the southern Levant are considered an innovation of the end of the Late Bronze Age–Iron Age I transition and continue only into the Early Iron Age II (Sass, 2002; Subtypes 1II.d–f in Verduci, 2018: 88–93). Significantly, the tassel earring (Cat. no. 10; Figure 2: 10) from el-Ahwat is rare, and has only a few parallels in Jordan, and in the ‘Egyptian mining temple’ at Timna (Rothenberg, 1988: fig. 55:15). 
[bookmark: _Hlk54538154]Toggle pins: Cat. Nos. 15–17 (Figure 2: 15–17) are typical of the Middle Bronze Age II and Late Bronze Age timespan (Henschel-Simon, 1938: Types II.A.3 and II.B.8a). Type II.A.3 continued in use in the southern Levant and Cyprus during the Iron Age I (Verduci: 2018: 166, Type 6I.a.iv). Toggle pins generally went out of use at the end of the Iron Age I (Henschel-Simon, 1938). 
Arrowheads: Cat. Nos. 19–20 (Figure 2: 18–19) are thin in section, made of bronze, and contain a central, slightly raised flat rib, which characterizes arrowheads in the LB II–Iron Age I transitional period in the southern Levant (Cross and Milik, 1956: 18).
Needles: Cat. Nos. 21–24 (Figure 2: 20–22) are all produced by folding the edge of the needle and wrapping it with the needle base. This type is most common in the southern Levant in the Late Bronze and Iron I Ages (Yahalom-Mack and Shalev, 2009: 431; nos. 38, 42).
Hematite Weight: Cat. No. 25 (Figure 2: 23) is a chipped, sphendonoid (wheat grain-shaped) weight, with a flat base. Sphendonoid hematite weights are known in the Levant, dating from the Late Bronze Age to the Iron Age IIA (Kletter, 1994; Golani and Galili, 2015).
Ferrous slags and bronze spills: Cat. Nos. 39‒41 (Figure 2: 35–36) These finds suggest that bronzeworking (copper re-melting) took place on the site, although furnaces and other evidence, such as melting pits, pot bellows and crucibles, were not mentioned in the excavation report. Ferrous slags are known in Faynan during the Iron Age I and are interpreted as failed attempts to produce copper (Ben-Yosef, 2010). Metallographic analysis, required to further define the metalworking activities which were practiced (e.g., smelting vs. re-melting) was not performed.
To conclude, most of the studied metal finds, including tools, jewellery, slags and bronze prills, link el-Ahwat to the local Canaanite material culture of the late 2nd millennium BCE. Most of the tools continue Late Bronze Age traditions (e.g., needles, toggle pins, arrowheads and hematite weights). The jewellery items (tassel earrings, elongated solid lunate earrings, and side openings), on the other hand, display several innovations which are specific to the Late Bronze Age–Iron Age I transitional period in the southern Levant; however, these too, are of local style. A unique tassel earring (Figure 2: 10) suggests a specific connection with the local Timnah mines. 
[bookmark: _Hlk72762916]3. Detailed Chemical and isotopic analysis: Five earrings were selected for preliminary detailed chemical and Pb-isotopic analysis. These include two silver (Ahwat_2; Ahwat_4) and three copper earrings (Ahwat_1; Ahwat_3; Ahwat_5; Table 1).
LIA of the copper earrings shows that they are consistent with the local Arabah copper ores from Timna and Faynan DLS (Figure 6). Timna and Faynan are the nearest copper ores in the region and produced copper in large quantities in the Iron Age I (Rothenberg, 1988; Ben-Yosef et al., 2012; Levy et al., 2008; Yahalom-Mack and Segal, 2018). The results suggest that locally produced copper reached the Central Hill Country during the Iron Age I.
[bookmark: _Hlk72822781]LIA results of the silver earrings are consistent with several silver-bearing lead ores in Anatolia and the Aegean. Specifically, Ahwat_2 is consistent with the Taurus 2A ore field in Anatolia and with the Siphnos ores in the Aegean, while Ahwat_4 falls between several Ag-bearing lead ores including Siphons in the Aegean, Essimi in the Northern Aegean and the Troad, in SW Anatolia (not demonstrated on the graphs). It may also be a mixed silver item, that may contain silver from, for example, Laurion in Greece or the Taurus 1B ore field in Anatolia, which fall to the right of the item on the Graph (Figure 6). The results are too few and not indicative enough for us to be able to determine the precise origin of the silver; we can only generally conclude that the silver originates from the Anatolian-Aegean sphere. Acquiring additional LIA results may help to further determine the origin of the silver. 
E. Infrastructure and personnel available: The excavation will be co-headed with Dr. Shay Bar, of the Zinman Institute of Archaeology at the University of Haifa, who is an experienced excavator and has a very close knowledge of this specific site and region (see collaboration letter). The metal survey will be preformed by Dr. Yoav Farhi (see collaboration letter). Dismantling the stone collapse of Tower T54 will be performed by Joshua Drei (see collaboration letter). Conservation will be performed by Roee Shafir, of the Zinman Institute, University of Haifa. The metals will be analyzed by a PhD student under the supervision of Dr. Tzilla Eshel (PI) in the archeometallurgical Lab at the University of Haifa. Pb-Isotope and detailed chemical analysis will be performed at the Geochemical lab of Prof. Yigal Erel, the Department of Earth Sciences (see collaboration letter). The pottery will be studied by a Harel Shochat of the Zinman Institute, University of Haifa. Petrographic analysis will be performed by Anastasia Shapiro of the Israel Antiquities Authority. Sedimental analysis will be performed by a PhD student under the supervision of Dr. David Friezem, at the Geoarchaeology Laboratory, Department of Maritime Civilizations, University of Haifa (see collaboration letter). OSL dating will be undertaken by Dr. Naomi Porath. Radiocarbon analysis will be performed by Prof. Elisabetta Boaretto of the Weizmann Institute of Science (see collaboration letter). The fauna will be studied by Prof. Guy Bar-Oz from the zooarchaeological laboratory at the University of Haifa (see collaboration letter). Roman-Period pottery will be studied by a graduate student under the supervision of Dr. Michael Osband (see collaboration letter). The coins will be read and analyzed by Dr. Danny Syon of the Israel Antiquities Authority (see collaboration letter). The glyptic finds will be studied by Ilana Gornopolsky of the University of Haifa. The flint assemblage will be studied by Sonia Pinsky of the Zinman Institute, University of Haifa. The stone assemblage will be studied by a graduate student under the supervision Danny Rosenberg, at the Laboratory for Ground Stone Tools Research, University of Haifa.
[bookmark: _Hlk111406967]F. Dissemination plans
A session on el-Ahwat at an international annual meeting (e.g., ASOR, ICAANE) will be planned in the third year (proceeding two excavation seasons), with the participation of the students involved in the project. Preliminary results of the excavation will be published in international and scientific journals. The fifth year will be dedicated for the writing of a monograph (final excavation report). Collaborators will contribute to the monograph. 
Tables and figures
Table 1: Chemical and lead-isotopic compositions of five earrings from El-Ahwat. 
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Figure 1: A Map of El-Ahwat and vicinity, including nearby sites populated in the Iron Age I, and main roads. Illustration: Sapir Haad.
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Figure 2: Metal finds from el-Ahwat. Illustration: Sapir Haad.
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Figure 3: General plan of el-Ahwat, with the selecetd areas for excevation. [image: F:\אל אחוואט\איורי אל אחוואט\6-13.tif]
Figure 4: Domestic dwellings abutting the wall, Area C1. Photo courtesy of Shay Bar
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[bookmark: _Hlk49510752][bookmark: _Hlk52371857]Figure 6: (a) 207Pb/204Pb vs. 206Pb/204Pb of silver and copper jewellery from El-Ahwat. (b) 208Pb/204Pb vs. 206Pb/204Pb of silver and copper jewellery from El-Ahwat (Table 2). Copper items are in blue and silver items in red. The results are plotted against model ages of several silver-rich lead ores and copper ores potentially exploited in the Bronze and Iron Ages. Colours of ores are distributed geographically: Silver sources: Purple –Iran, Naklak; Green – the Aegean (Laurion and Siphnos), Blue – Taurus, Anatolia. Copper sources: Yellow – Sardinia Sa Duchessa (Domusnovas); Black and grayscale – copper ores in the Arabah (DLS in Faynan, and Amir and Avrona formations in Timna). For refernces see Eshel et al., 2021.
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56. Maxwell-Hyslop, K.R., 1971. Western Asiatic Jewellery c. 3000-612 BC.
57. Mazar, A., 1982. The "Bull Site": an Iron Age I open cult place, Bulletin of the American Schools of Oriental Research 247, 27‒42.
58. Mazar, A., 2011. The Egyptian Garrison Town at Beth-Shean, Egypt, Canaan and Israel: History, Imperialism, Ideology and Literature, Brill, pp. 155‒189.
59. Mazar, A. 2015. Iron Age I: Northern Coastal Plain, Galilee, Samaria, Jezreel Valley, Judah, and Negev. In S. Gitin (Ed.), The Ancient Pottery of Israel and Its Neighbors from the Iron Age through the Hellenistic Period (Vol. 1, pp. 5-70). Jerusalem.
60. Mazar, A., 2019. The Iron Age I, in: Faust, A., Catz, H. (Eds.), Archaeology of the Land of Israel: From the Neolithic to Alexander the Great, The Open University, Jerusalem, pp. 111‒198.
61. Mazar, A., Kourou, N., 2019. Greece and the Levant in the 10th–9th centuries BC. A view from Tel Rehov, Opuscula, Annual of the Swedish Institutes at Athens and Rome 12, 369‒392.
62. Mazar, A., Ramsey, C.B., 2010. A response to Finkelstein and Piasetzky's Criticism and “new perspective”, Radiocarbon 52, 1681‒1688.
63. Münger, S., Zangenberg, J., and Pakkala, J., 2011. Kinneret—an urban center at the crossroads: excavations on Iron IB Tel Kinrot at the Lake of Galilee. Near Eastern Archaeology, 74(2), 68–90.
64. Porter, A., 2016. Assembling the Iron Age Levant: the Archaeology of communities, polities and imperial peripheries. Journal of Archaeological Research 34: 373–420.
65. Regev, L., Poduska, K.M., Addadi, L., Weiner, S. and Boaretto, E., 2010. Distinguishing between calcites formed by different mechanisms using infrared spectrometry: archaeological applications. Journal of Archaeological Science, 37(12), pp.3022–3029.
66. Regev, L., Cabanes, D., Homsher, R., Kleiman, A., Weiner, S., Finkelstein, I. and Shahack-Gross, R., 2015. Geoarchaeological investigation in a domestic iron age quarter, Tel Megiddo, Israel. Bulletin of the American Schools of Oriental Research, 374(1), pp.135-157.
67. Rothenberg, B., 1988. The Egyptian Mining Temple at Timna, Institute for Archaeo-Metallurgical Studies and Institute of Archaeology.
68. Routledge, B., 2015. A fishy business: the inland trade in Nile Perch (Lates niloticus) in the Early Iron Age Levant, in: Harrison, T. P., Banning, E.B. and Klassen, S., Walls of the Prince: Egyptian Interactions with Southwest Asia in Antiquity, Brill, pp. 212‒233.
69. Sapir-Hen, L., Bar-Oz, G., Gadot, Y., & Finkelstein, I. (2013). Pig Husbandry in Iron Age Israel and Judah: New Insights Regarding the Origin of the" Taboo". Zeitschrift des Deutschen Palästina-Vereins (1953-)(H. 1), 1-20.
70. Sass, B., 2002. An Iron Age I jewelry hoard from cave II/3 in Wadi el-Makkuk, ‘Atiqot 41, 21‒33.
71. Sergi, O., 2019. The formation of Israelite identity in the Central Canaanite Highlands in the Iron Age I–IIA, Near Eastern Archaeology 82, 42‒51.
72. Sharon, I., Gilboa, A., Jull, A.T., Boaretto, E., 2007. Report on the first stage of the Iron Age dating project in Israel: supporting a low chronology, Radiocarbon 49, 1‒46.
73. Sherratt, A., Sherratt, S., 1991. From luxuries to commodities: the nature of Mediterranean Bronze Age trading systems, in: Gale, N. (Ed.), Bronze Age Trade in the Mediterranean, Jonsered: Paul Astroms Forlag, pp. 351‒386.
74. Ugas, G., 2016. Shardana e Sardegna: i Popoli del Mare, gli Alleati del Nordafrica e la Fine dei Grandi Regni (15.-12. secolo aC): Edizioni della torre.
75. Veldhuijzen, H. A., and Rehren, T., 2007. Slags and the city: early iron production at Tell Hammeh, Jordan, and Tel Beth-Shemesh, Israel. Metals and Mines: Studies in Archaeometallurgy, 189–201.‏ 
76. Verduci, J.A., 2018. Metal Jewellery of the Southern Levant and its Western Neighbours: Cross-Cultural influences in the Early Iron Age Eastern Mediterranean, Peeters.
77. Weiner, S., 2010. Microarchaeology: Beyond the Visible Archaeological Record. Cambridge University Press.
78. Winter, Y., 2012. A furnace for the processing of iron, in: Zertal, A. (Ed.), El-Ahwat: A Fortified Site from the Early Iron Age Near Nahal ‘Iron, Israel, Brill, pp. 381‒385.
79. Yahalom-Mack, N., Eliyahu-Behar, A., 2015. The transition from bronze to iron in Canaan: chronology, technology, and context, Radiocarbon 57, 285‒305.
80. Yahalom-Mack, N., Eliyahu-Behar, A., Martin, M.A., Kleiman, A., Shahack-Gross, R., Homsher, R.S., Gadot, Y., Finkelstein, I., 2017. Metalworking at Megiddo during the Late Bronze and Iron Ages, Journal of Near Eastern Studies 76, 53‒74.
81. Yahalom-Mack, N., Galili, E., Segal, I., Eliyahu-Behar, A., Boaretto, E., Shilstein, S., Finkelstein, I., 2014. New insights into Levantine copper trade: analysis of ingots from the Bronze and Iron Ages in Israel, Journal of Archaeological Science 45, 159‒177.
82. Yahalom-Mack, N., Segal, I., 2018. The origin of the copper used in Canaan during the Late Bronze - Iron Age Transition, in: Ben-Yosef, E. (Ed.), Mining for Ancient Copper; Essays in Memory of Beno Rothenberg, Tel Aviv University, Tel Aviv, Pp. 313‒331 
83. Yahalom-Mack, N., Shalev, S., 2009. Metal objects, in: Gadot, Y., Yadin, E. (Eds.), Aphek-Antipatris II: The Upper City of Aphek. Bronze and Iron Age Remains from Areas X, A and G., Tel Aviv, pp. 416‒443.
84. Yahalom-Mack, N., Zorn, J., Eliyahu-Behar, A., Shilstein, S., Shalev, S., 2018. Metalworking in Area G, in: Gilboa, A., Sharon, I., Zorn, J., Matskevich, S. (Eds.), Excavations at Dor, Final Report, Volume IIB—Area G, The Late Bronze and Iron Ages: Pottery, Artifacts, Ecofacts and Other Studies, pp. 195‒205.
85. Zertal, A., 1998. The Iron Age I culture in the hill-country of Canaan-A Manassite perspective, in: Gitin, S., Mazar, A., Stern, E. (Eds.), Mediterranean Peoples in Transition. Thirteenth to Early Tenth Centuries BCE, Israel Exploration Society, Jerusalem, pp. 238‒250.
86. Zertal, A., 2012. El-Ahwat: A Fortified Site from the Early Iron Age Near Nahal ʿIron, Israel, Brill.
87. Zertal, A., Mirkam, N., 2016. From Nahal ʿIron to Nahal Shechem, Tel Aviv: IDF Publishing House and Haifa University.
image2.jpeg
|
ARk ® eian

Kinneretn

" seaor |
I, Galiles

Beit Shean?

Rehov





image3.jpeg
JuanleO

lﬂl ﬂt Ji W

13

n 12 14
4 od -
I o o -
A
o
(I




image4.jpeg




image5.tiff
BEEEEE

Thredhold

Al

a3

Rorman Wall —

i

[CL-AHWAT
Map of the Site

[ 25m
[ ——
Legend

Excavation Area

A
T Tower

[ City Wall Seetion
- Seetion Border
U *“Tholos’

“ Stone Ramp, Piles and Terraces
W st 2 Walls

-

K[ s o[ [e e [5]F

o

o[al





image6.png




image7.png
o @ Jewelry
@ Metalworking
@ Tool

@ Toggle pin





image8.png
Lo

& Jewelry |l

4@ Metalworking |,

@ Tool

Y
A Disk-shaped [T

Arrowhead

@ Bronzehead ||

artefact





image9.png
Arrowhead
# Jewelry

@ Metalworking
g @ Tool

@ Toggle pin





image10.png
1575

TP/ P

3ppiciph
H

82
B
78
w7 s 81 w3 w5 187 19 191
Vi)
 Anatolie, Taurus, Ag © Greece, Lavrion, Ag
5 Cyclades, Siphnos, Ag + Iran, Nakiak, Ag
- Arabah, Timneh Amir and Avrona formations , Cu © Arabah, Faynan DLS, Cu
 Sardinia, Sa Duchessa, Cu & ElAhwat siver jewellery

@ El-Ahwat copper jewellery





image11.png
1575

“ppy2ca phy

1585

w7 w81 183 18 187 189 1e1
20pb/4p

Ephf20ph

382
s
378
w7 79 a1 183 w5 187 w9 1o
29/ Pb
 Anatole, Taurus, Ag © Greece, Lavrion, Ag
© Cyclades, Sphnos, Ag + Iran, Naklak, Ag
~ Arabeh, Timnah Amir and Avrona formations , Cu  Arabah, Faynan DLS, Cu
 Sardinia, Sa Duchessa, Cu  El-Ahwat silver jewellery
@ El-Ahwat copper jewellery.





image1.emf
ID Metal Sample Cu wt.%Ag wt.%Fe ppmCo ppmNi ppmZn ppmAs ppmSn ppmSb ppmAu ppmPb ppmBi ppm

206

Pb/

204

Pb ± 2σ

207

Pb/

204

Pb ± 2σ

208

Pb/

204

Pb ± 2σ

L2134 B12141copperBar_001 88 292 121 307 41 31 115 1 6 4351 546 18.040 ± 0.001 15.638 ± 0.001 38.160 ± 0.004

L5309 B53069 silver Bar_002 4.2 75 35 n.d. 11 2 11 50 1 297 784 655 18.677 ± 0.002 15.681 ± 0.002 38.761 ± 0.005

L5324 B53164copperBar_003* 91 462 75 258 134 417 176 48 1 4549 43 18.024 ± 0.003 15.631 ± 0.003 38.139 ± 0.009

L4413 B44093 silver Bar_004 4.5 97 262 n.d. 4 n.d. 4 3 n.d. 27 1415 546 18.723 ± 0.003 15.680 ± 0.003 38.784 ± 0.009

L2415 B24167copperBar_005 102 4223 127 190 59 17 114 3 4 1233 19 18.067 ± 0.002 15.637 ± 0.002 38.169 ± 0.006


