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Abstract
Four exceptional modified stone items were revealed among hundreds of ground stones in area G at Tel Dor. The items were found in four phases, one from the Late Bronze and three from the Iron Age I period. The stone items, defined here as uninscribed scale weights, are described, verifying the reasons for classifying 
them as weights, even though they were found single with no other similar stones assembling of series of stone weights with the following standard. For comparison, other stone items, some previously suggested as weights, are present to explain why they lack the necessary criteria for weight. The summary firstly presents an early group of sheqel dome-shaped weights system dating to the 10th – 9th century BCE, including uninscribed weights from Horvat Rosh Zayit, and En Gev, possibly the harbinger of the Judahite weight system of the 7th century, and maybe stem from the Phoenician weights. 
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Introduction

Weight stones first appeared in the ancient world during the Early Bronze Age, in the fourth millennium BCE, following the establishment of the first states and the development of trade in precious metals such as gold and silver. In the Late Bronze period, growing maritime activity enabled a considerable expansion of international trade spanning the Near East, Egypt, and the Aegean. This commercial activity, carried out by Phoenician and Aegean traders and reaching the western Mediterranean, prompted a standardisation of weight systems (Mesopotamian, Egyptian, Carchemish, Ugarit, and so-called Phoenician). Commercial transactions were made using standard weight units since money in coins appeared only later, in the first millennium BCE. Various weight stones have been discovered in shipwrecks (Bass 1986; Pulka 1996; Salisbury 2018) and commercial hubs like Egypt and Cyprus. 
The kingdom of Judah developed a local weight system only in the 7th century BCE (Keltter 1998), while our knowledge still needs to be completed regarding the weight system used in the Israelite Kingdom. The northern kingdom used several interrelated standards according to local commercial requirements (Kletter 1994: 39-41; 1997: 117-119; 1998: 125-126; 2000:133; see also Ziffer 2023 and a comment in Eitam and Lederman 2023).
Tel Dor yielded four stone artefacts that may be identified as weight stones (Gilboa et al. 2018; Eitam Unpublished Report). They were uncovered in Area G at the centre of the mount, where a seven phases sequence of Late Bronze – Iron Age I-IIA was revealed. A Late Bronze IIB concentration of debris dated to the 12th century BCE was exposed at the bottom of the excavation, apparently associated with metallurgical activities (Berna et al. 2007; Yahalom-Mack et al. 2018), and the stone tools findings point to a possible wealthy residential area there (phases 12, 11). 
A courtyard house of four construction phases (phases 9-6), dated to the the11th – late 10th century BCE, was built. The courtyard of house phase 9, the most preserved one, contained an oblong worktable, an adjacent bin possibly for keeping flour, and four pairs of millstones; all are evidence of communal bread and food prepared by the extended family living in the courthouse (Gilboa et al. 2018; Eitam Unpublished Report). Other spaces were reserved for storing foodstuff in specific rooms with pithoi and store jars, preserving dry fish while sleeping, and possibly hosting and trad transactions in the upper store. The house was violently destroyed as the entire city but was continually rebuilt following the original layout with changes in room function (phases 8-6; Gilboa et al. 2018). One room of the phase 6a house appears to have been used for a cultic activity, as evident by the ashlar stele, an altar table, and a cuboid ashlar stone. This sequence of houses manifests a two-store communal courthouse where household and local and international trade activities took place by the Phoenician inhabitance of Dor.

Method - Why Define the Stone Items as Weights?

Stone items are identified as weights based on ten characteristics (Kletter 1998: 8‒9; Rahmstorf 2006: 9‒10). Nine of these characteristics apply to some or all the items discussed here: 1. The items are all regular in shape, forming a unique class of objects. 2. They are all made of an unusual raw material. 3. The raw material is dense, hard rock, not easily broken.  4. They are carefully shaped and have flat, fine surfaces (although they were not necessarily polished) 5.  An incision or inscription did not mark the stone.  6. They form a set, ranging from light to heavy 7. They were found in an occupation context rather than in a burial context. 8. They are similar in size and shape to artefacts uncovered at other sites identified as weights 9. Their masses correspond to ancient weighing units (sheqel, qdt). In our cases, the objects were not found in groups, indicating a possible use as a set, as they probably were not found in situ.  
 	 Yet another criterion mentioned by Rahmstorf is the discovery of parts of balances in the context of the potential weights (2010b:99), as in the case of Late Bronze Dor. Several other items in the Area G stone assemblage have been also found in Megiddo, described as "possible stone weights" (Sass 2000; Sass and Cinamon 2006). These are fist-sized cube stones, partly shaped by hand, made of dense stones like flint, dolomite (Fig. 2:1,2,6), and basalt (Fig. 2:5-7). However, insufficient evidence exists for classifying these items as weights (Kletter 1998: 8‒9; 2007: 209). They were more likely used as polishers, sometimes also used as anvils and hammerstones.
 A heavy hematite dome-shaped stone (B181807, 249 g) with marks on its side, found in phase 9, may have been scale weight (Fig. 1:1). However, it is broken, and therefore its original mass cannot be determined. For this reason, it is not included among the four items at the focus of this study[footnoteRef:1]  [1:  The Late Bronze and Iron Age phases of Area G yielded several other pebbles made of unusual types of stone: an obsidian sea pebble (B182198/2), a barite pebble (B182010), an apatite phosphate pebble (B98197), a flint pebble (B180563), and a flint pebble (B99247; Fig. 1: 2, 5, 6, 9, 10 respectively). They are smooth and round, with a flattish "bottom" but display no polishing marks, indicating that they were not shaped by hand but rather smoothed by sea- or river water. 

] 


Description of the Weight Stones (Table 1)
      
The items are carefully worked and smoothed by hand and have a flat bottom. Three of them (B186919, B180497, B182135) are shaped like a dome or a half-dome, similar to the later Judahite scale weights. The section of the broken dome-shaped stone (B181807) is emphasized by the inward curve of the lower sides, similar to the Judahite weights. The stone from which they are made was either sourced locally (e.g., heavy bitumen limestone from the Ramat Menashe) or brought from distant parts of the country (e.g., flint from the Negev) and even from overseas (obsidian, probably from Cyprus). The types of stone the artisans selected reflect a profound understanding of raw materials and an ability to choose materials to suit the item's function. The mass of the items was compared to the standard sheqel (11.33 g; Kletter 1998: 33), the Egyptian qdt (8.98 g; Petrie 1926), the Mesopotamian shiqlu  (8.1 – 8.4 g; Powell 1992), the Carchemish (Syrian) sheqel (9.4 g), Ugarit sheqel (of 9.426 g) and the "Phoenician" sheqel (7.5 g; Alberti and Parise; Rahmstorf 2006). The suggested modus is presented below (Table 1).
 
The Raw Material

The suggested Tel Dor weights are made of three types of rock: 1. Volcanic rock: one weight is a smooth, deep black, roundish sea pebble made of obsidian, a type of volcanic glass (Table 1: 2; Fig. 1: 8). 2. Sedimentary rock: Three of the weights are made of types of sedimentary rock: one is made of hematite, a soft blood-red or dark brown heavy stone with a high percentage of iron; flint, a smooth, shiny stone, seldom featuring patina, whose colors range from white and grey to yellow-brown and dark brown (Table 1: 1, 8, 10; Fig. 1: 4–6); and bituminous limestone, a heavy but soft stone (Table 1: 4). 3. Silica mineral: one weight is made of quartz, bright yellow or yellowish-orange stone (Table 1: 3; Fig. 1:7).
As mentioned, the raw materials come from various locations near and far. The quartz possibly came from Southern Anatolia or the Aegean islands. Obsidian sea pebbles were shaped over eons by deep-sea currents and can be found along the Aegean coasts. However, Cyprus is the only place where these sea pebbles are abundant and the source of many other imported rocks in Dor. The bituminous limestone possibly came from the Eocene formation in nearby Ramat Menashe, and the flint with patina is typical to the Negev highlands (Table 1: 4).

The Context of the Weight Stones

The weight stones were found among 58 ground stones of the courtyard house, which comprises six functional groups of ground stones and stone objects (Eitam Unpublished Report, in press): 1. Food preparation devices (n=20), including grinding slabs, handstones, a tripod bowl, a cupmark, and a deep bowl. 2. Handicraft devices (n=14), including a pounder/anvil, polisher, and abraders. 3. Industrial tools, possibly for metalwork. 4. Trade implements (n=7), including five archaic weights (artefact identified as domestic market scale weights, Eitam 2019). 5. Personal belongings (n=3), including fragments of palettes, a square lid, and two chunks of pumice and scoria 6. Art objects (n=1 or 2), one is a large, highly polished diorite egg-shaped item. Among the assemblage pebbles are three that could originate in Cyprus; one was probably a gaming piece. 
The weights were found in four of the eight phases of Area G (in phase 11 or 12, phase 10a, and phase 8). Weight B181883 (Fig. 1:8) was found in a sand fill above the floor of courtyard 18333, phase 10, dating to the Early Iron Age I, and may be associated with phase 11 (LB IIB). Its mass – roughly corresponding to three sheqels – suggests an association with the Iron Age I courtyard house. 
Weight B182135 (Fig. 1:7) was found in the destruction debris above room 18033, a small storeroom in the courtyard house, and may originate in the phase 9 courtyard house on the second floor of the west wing. The storeroom yielded 20 stone items (four of possible Cypriot origin). Of these items (n=6) were handicraft devices, trade items, five archaic weights (Eitam 2019), and an industrial/ritual pumice object. The weight of this artefact, corresponding to one Ugarit sheqel (see Table 1), is compatible with inhabitants of Aegean origin. 
Weight B180497 (Fig. 1:3) was found on floor 18035 of house courtyard phase 8 with two other items: a chert polisher and an unfinished whorl made of bituminous limestone (Fig. 7: 10).

Summary
The data presented here suggest that the four discussed stone items served as scale weights. The egg-shaped weight (B 186919) found in the debris of a domestic/metalwork context of Phase 11 with a bronze balance pan (Ben Basat 2018: "plaque" B186876; Table 26.1:7) may point toward a weighing activity that occurred in Late Bronze IIB Dor. The Ugaritic sheqel modus of this weight, the egg shape, and imported raw materials point toward a Syrian origin. 					The possibly Ugarit stone weight and the three local weights emphasize the substantial foreign influence on the Dor economy. The high number of weights in the courtyard house's different phases reveals its residents' intensive local and international trade activities, as evident also by the functional groups of the ground stone assemblage. They may infer the general nature of the trade and economy of the city of Dor's elite inhabitance.
The three Iron Age weight stones (B181883, B182135, B180497) possibly indicate a harbinger of a local weight system in Iron Age I Phoenician and Israel, as attested by the dome shape balance weights, the use of local raw materials, and the latter Judah Iron Age II sheqel mode. The existence of three dome shape weights in Dor, one weight in the 11th – early 10th-century En Gev (St. KIV, Eitam in press: 282, pl. 4.1:11; photos 4.1:4, 5, 21-8; Sugimoto in press: 33; Sugimoto 2015),[footnoteRef:2] and four dome-shaped weights in 9th century BCE Horvat Rosh Zayit classified as Phoenician (Kletter 1994; and see Gal and Alexandre 2000). The Rosh Zayit weights number 1-4 are limestone carinated at the junction of the dome and the sides (Kletter 1994: 33, 35-37, Fig. 1: 1-4), which suits the Judahite sheqel standard. Undoubtedly, the Rosh Zayit fortress was (at least at the first phase IIa) an Administrative (and royal oil production, Gal and Frankel 1992; Eitam and Lederman 2023) centre of the Israel kingdom, and the weights included in this group. The Royal centre probably collaborated with the Phoenicians, and the similarity to many Byblos weights (Dunand 1954-1958: Figs. 238, 254), as the Egyptian deben mode may point to Phocenin origin. A similar Late Minoan IA (circa +-1480 BCE) weight is known from Akrotiri and defined as "foreign" to the Aegean world (Michailidou 2006: 244, fig. 8). [footnoteRef:3] 	In summary, the Tel Dor three possibly uninscribed weights (out of four) may be a harbinger of an early sheqel uninscribed dome-shape weights group, date to the 10th – 9th century BCE, proceeding the Judahite system with the same mode by 200-300 years and possibly could point toward an early weight system, the origin of the 7th BCE Judahite weight systems as expected by Kletter (1998 :132–137). Interestedly, it was created in northern Israel, possibly influenced by the enigmatic Phoenician weights system. [2:  The En Gev weight (B5309) mass is 221 g and can correspond in mass and form to 2 Egyptian deben (90–95g). Heavier Judahite sheqel weights were adjusted to the Egyptian deben/qedet system (Kletter 1994: 32). ]  [3:  There is some similarity between the dome-shape weights to spherical weight stones with Judahite sheqel mode in the early 10th century BCE Khirbet Qeiyafa (Cohen Klonymus 2019: 50, Items c8834, c1179, and possibly c10407, Fig. 4: 4-6; and see Garfinkel and Ganor 2009), but the large mass may better suit the heavy archaic weight stones (Eitam 2019).] 
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Figures Captions

Fig. 1. Uninscribed Scale Weights and Pebbles

1. Dome-shaped hematite stone, B181807, partly broken.
2. Obsidian sea pebble.
3. Barite stone.
4. Uninscribed SW B186919 of 2 qdt, dome-shaped, flint. 
5. Flint pebble. 
6. Flint pebble. 
7. Uninscribed SW B182135 of 1 Ugarit sheqel, spheroid, quartz. 
8. Uninscribed SW B181883 of 4 qdt or 3 sheqels, triangular, obsidian. 9. Apatite phosphate pebble. 
10. Bituminous limestone stone.

Fig. 2. Squashed cube Polishers
1. Multiface polisher, flint pebble. 	                                                                             2. Polisher/hammerstone, chert pebble. 	                                                                                    3. Polisher with two faces, hard limestone pebble. 	                                                                              4. Polisher/anvil, hard limestone pebble.	                                                                                           5. Polisher/anvil, hard limestone pebble. 		                                                                            6. Polisher/hammerstone, dolomite pebble. 	                                                                              7. Polisher/hammerstone, hard limestone pebble.
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