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Abstract of the Dissertation 

Artifactual Evidence for the Role of the Warp-Weighted Loom: The Transformation of 

Textile Production in the Iron Age Levant 

by 

Thaddeus Jacob Nelson 

Doctor of Philosophy 

in 

Anthropology 

Stony Brook University 

2016 

 

This thesis presents a comparative study of textile tools and textile remains from the Iron 
Age II (c. 1000 – 500 BCE) Levant as a means to investigate textile production and procurement 
in international economies. Earlier studies interpret the increase in loom weights (components of 
warp-weighted looms) during the Iron Age II as evidence that weavers working with these looms 
were the predominant source of textiles in the Levant. Yet there is no consensus on the nature of 
the textiles woven on warp-weighted looms, which authors independently describe as fine trade 
commodities, tapestries for tribute payments, and coarse fabrics for households and agricultural 
industries. This study builds on results of Martensson et al.’s (2009) experimental weaving to 
describe a new approach for reconstructing the textiles woven with Iron Age II warp-weighted 
looms from loom weights. These reconstructions are compared to textile remains and textile 
impressions in order to describe the variation in fabrics that could have been woven with warp-
weighted looms. Applied to loom weights from twelve Iron Age II sites, this method shows that 
Levantine warp-weighted looms were best suited for weaving multiple types of animal fiber (i.e. 
wool and goat hair) textiles rather than fine bast fiber (i.e. linen and hemp) fabrics. This 
demonstrates that Iron Age II society had multiple strategies to produce and procure textiles, 
some of which may have been overlooked due to ubiquitous evidence for warp-weighted looms. 
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Chapter 1: Changing Textile Practices in the Changing World of the Iron Age II Levant 

 

 

 Spinning fibers into yarn (i.e. a continuous strand made by spinning fibers together. See 

Glossary in Appendix P) is inferred from Upper Paleolithic threads and iconography to be one of 

the earliest human technologies (Kvavadze et al. 2009; Nadel et al. 1994; Soffer et al. 2000). 

Barber (1994: 42-70) describes the Upper Paleolithic invention of yarn as a String Revolution: a 

gateway to new composite tools (e.g. fishing nets), containers, household furnishings, clothing, 

and structures (e.g. tents). Soffer and colleagues (2000) identify the invention of yarn as a key 

component in symbolic communication through garments. Transforming yarn into the items that 

people use is a time consuming endeavor; even a single garment can require the hands of 

multiple workers spinning and weaving for days or weeks (Lipkin and Jarva 2014). Barber 

argues (1991: 4-5) that the sum of human labor spent in textile production may be greater than 

that of any other technology. Technological developments in textile production have led to other 

“revolutions” since the Upper Paleolithic String Revolution. For example, McCorriston (1997) 

identifies the development of wool textile production in 3rd Millennium Mesopotamia as a Fiber 

Revolution. Instead of countless workers growing flax on the best agricultural land, the 

development of wooly sheep permitted a small number of shepherds produced a greater amount 

of wool herding sheep in low quality land. McCorriston  (1997) argues that these changes in 

labor and agricultural organization contributed to the development of urban centers, workshops, 

and state and temple elites.  

 A further example of social changes associated with a transition in textile production 

technology is the Iron Age II Levant (c. 1,000 – 500 BCE). Social changes in this period include 

growth of urban centers, transition from household to royal industries, and reorganization of 

agricultural trade (Eitam 1990a; Faust 2013: 211; Hopkins 1996; Master 2014). A dramatic 

increase in the number of loom weights (components of warp-weighted looms. See Glossary in 

Appendix P) recovered in Iron Age II Levantine sites is evidence of a change in textile 

production (Cecchini 2000: 212-216; Shamir 1996: 140). Multiple authors argue that this 

technological transition was driven by new demands for textiles created by changes in Iron Age 

II society (e.g. Boertien 2013; Browning 1988; Browning 2001; Cecchini 2000; Friend 1998). 

Yet these authors do not describe a textile revolution, but instead they theorize that weavers used 
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warp-weighted looms to fulfill a single distinct market demand (e.g. fine trade textiles, fine cultic 

textiles, fine fabrics used for tribute payment, or coarse utilitarian fabrics). The present study 

describes a new analysis of Iron Age II loom weights that concludes that warp-weighted looms 

from this period were versatile tools used to weave multiple types of fabric, and therefore the 

large number of weights from this period was not the result of a single new demand, but a 

component of a suite of social transitions.   

 

Textile Production in the Iron Age II Levant 

Loom weights occur in only a small number of Levantine Iron Age I (1200 – 1000 BCE) 

and Bronze Age (3300 – 2000 BCE) sites (Cecchini 2000: 219-220; Shamir 1996: 140-142), but 

loom weights are found in nearly every Iron Age II site (Boertien 2013: 24-26, 251; Shamir 

1996: 140-142). Multiple authors write that loom weights  occur in greater numbers in Iron Age 

II sites than in sites from earlier periods (e.g. Boertien 2004; Cassuto 2012; Shamir 2007b: 47). 

Explanations for the higher number of loom weights in the Iron Age II include a technical shift 

away from the use of other types of looms (Cassuto 2012: 473) or an increase in weaving activity 

(i.e. more looms used by more weavers to make more fabric) (Boertien 2013: 251-252).  

Multiple studies note that Iron Age II loom weights were larger than Bronze Age or Iron 

Age I loom weights (e.g. Boertien 2013: 114; Browning 2001: 252; Cassuto 2012: 471; Cecchini 

2000: 230-231). A change in the size of loom weights is further evidence that weaving practices 

changed during the Iron Age II (e.g. the production of a new type of fabric) (Martensson et al. 

2009).  

Although authors generally agree that Iron Age II weights are more numerous and larger 

than weights from earlier periods, they do not agree on how these changes related to the social 

changes in Levantine society (e.g. Boertien 2013; Browning 1988, 2001; Cassuto 2012; Shamir 

2007b).  

 

Textiles in the Changing Iron Age II Society 

 The Levantine Iron Age II (c. 1000-539 BCE) was a period of social and economic 

centralization (Faust 2013; Harrison 2001: 128-129; Master 2014: 128-129). Many Iron Age II 

sites were walled urban centers (Faust 2013: 211; Master 2014: 85-86). Royalty and priests 

controlled the urban centers and their economies (Faust 2013: 211; Hopkins 1996; Master 2014), 
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The elites’ power extended through smaller outposts to rural populations (Hardin et al. 2014). 

They used their control of local agricultural industries and trade routes to amass wealth that 

permitted them to maintain their power (Eitam 1990a; Holladay 2006).  

 Boertien (2013: 283-312; 2014) writes that loom weights from Iron Age II cultic contexts 

at Deir ‘Alla and Kuntillet ‘Ajrud show that weavers used warp-weighted looms to produce 

textiles for powerful religious officials. She argues that heavy Iron Age II weights were suited to 

weaving fine textiles from special fibers: linen, hemp, and sha’atnez (i.e. textiles with mixed 

wool and linen threads).  

 

Levantine Agricultural Industries 

During Iron Age II, large industrial olive and grape press buildings replaced small lineage 

or family operated presses (Faust 2013: 68-71). Multiple authors interpret the new presses as 

evidence that olive oil and wine production were the primary industries controlled by Iron Age II 

royalty and temples (Eitam 1990a; Faust 2008: 267).  

Like olive oil and wine production, weaving transformed agrarian (e.g. flax and hemp) 

and pastoral (e.g. wool and goat hair) raw materials into a commodity. Some authors argue that 

loom weights found in Iron Age II olive oil and wine press buildings show that textile production 

occurred in these buildings when grapes and olives were not being pressed (Gitin 1997: 90; 

Shamir 2007b: 45). These authors conclude that the heavy loom weights found in olive oil and 

wine press buildings were parts of warp-weighted looms used to weave coarse animal fiber (e.g. 

goat hair or wool) textiles (Gitin 1997: 90; Shamir 2007b: 46). Eitam (1990b) suggests that these 

coarse fabrics were tools used in the production of olive oil and wine.  

 

Long Distance Trade 

The Iron Age II Levant was a crossroads of long distance trade routes. By the Ninth 

Century, Philistine and Phoenician cities on the Levantine coast were trading with Egypt, 

Anatolia, Greece, and Cyprus (Brugge and Kleber in press; Faust 2011: 74; Master 2003; 2014: 

89). The Phoenicians trade from Tyre and other Northern Levantine cities is of interest, because 

these cities were known for the production of purple shellfish-dyed textiles (Astour 1965; 

Holladay 2006: n.9). 
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 As early as the Tenth Century, trade routes connecting the Arabian Peninsula and 

Mesopotamia traversed the Levant (Bulliet 1990: 65-68). These caravans carried incense, 

textiles, and precious stones. Byrne argues (2003: 14-15) that the blue-purple textiles that Neo-

Assyrian texts describe in one caravan were Phoenician shellfish-dyed textiles. Thus, the Arabian 

caravans not only provided new commodities to the Levant, but they also created a new market 

for Levantine textiles. 

 Boertien (2013: 25-26, 269-271) argues that Iron Age II weavers who produced fine 

textiles for trade used warp-weighted looms. She concludes that the large number of loom 

weights in Iron Age II contexts as evidence of village level industries that produced surplus 

textiles for exchange. 

  

Neo-Assyrian Imperial Impact on Textile Production  

 Beginning in the Eighth Century, the Neo-Assyrian Empire expanded into the Levant by 

conquering Levantine kingdoms (Faust 2011: 63; Holladay 2006). The Neo-Assyrian Empire 

extracted wealth from the Levantine states by collecting annual tribute. When Levantine rulers 

refused to pay the required tribute, the Neo-Assyrians army marched on the Levantine cities and 

took their valuables (e.g. ivory, gold, and furniture) (Faust 2011: 71-74; 2013; Grayson and 

Novotny 2012: 65-66; Jankowska 1969; Leichty 2011: 16). Neo-Assyrian kings frequently 

recorded fine textiles in the lists of valuables taken as tribute and as military prizes (See Table 

1.1).  

Browning (1988) argues that the large number of loom weights in Iron Age II contexts 

reflects an increased demand for Levantine textiles used to fulfill tribute obligations. He 

theorizes that heavy Iron Age II loom weights permitted Iron Age II weavers to produce the fine 

tapestries described in Neo-Assyrian tribute lists (Browning 2001: 252-253).  
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Table 1.1: List of Neo-Assyrian kings who took textile tribute from the Levant (Grayson and 
Novotny 2012: 65-66; Leichty 2011: 16, 55-56, 304-305; Lie 1929: 27-29; Oates and Oates 
2004: 226-227; Page 1968: 143-145; Roaf 1990: 132-197; Tadmor et al. 2011: 37-131; Yamada 
2000: 243-247) 

 

 

Explanations for Changes in Iron Age II Weaving Practices  

 As described above, multiple authors suggest that Iron Age II weavers used warp-

weighted looms to meet new demands created by changes in Levantine society. These authors 

agree that Iron Age II loom weights are heavier and more numerous than weights from earlier 

periods. Yet, they conclude that the high mass permitted weavers to produce different styles of 

textiles (e.g. fine cultic textiles, fine trade goods, fine tapestries, or coarse utilitarian fabrics), and 

that different social changes lead to increased demand (e.g. development of cultic elites, growth 

of long distance trade, new imperial tribute demands, or formation of royal wine and olive oil 

industries) (Boertien 2013: 25-26, 269-271; Browning 1988, 2001; Eitam 1990b; Gitin 1997: 89-

90). Either one can conclude that some of these reconstructions are not valid and that Iron Age II 

warp-weighted looms had only a single function, or one can conclude that Iron Age II warp-

weighted looms were versatile tools used to weave multiple types of textiles. 

This study will evaluate each reconstruction of Iron Age II textile production as a 

hypothesis of the type of fabric made with warp-weighted looms. In order to test these 

hypotheses, this study returns to the Iron Age II loom weights with a new method developed by 

Martensson and colleagues (2007a, 2007b) to reconstruct the fabrics woven with Iron Age II 

loom weight. The results will demonstrate that Iron Age II warp-weighted looms were versatile 

tools used to weave multiple types of fabric and thus changes in how weavers used warp-

weighed looms may have been part of a suite of changes in Iron Age II society. 

 

 

  Reign (date BCE) 
Ashurnasirpal II 883-859 
Shalmaneser III 858-824 
Adad-Nirari III 810-783 
Tiglath-Pileser III 744-727 
Sargon II 721-705 
Sennacherib 704-681 
Esarhaddon 680-669 
Ashurbanipal 668-627 
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How to Reconstruct Fabric from Loom Weights 

 Unlike other forms of material culture, such as ceramics, metals, or lithics, textiles rarely 

survive in the archaeological record. Therefore, the tools used to produce textiles (e.g. spindle 

whorls and loom weights) are often the only archaeological evidence of textile production 

(Barber 1994: 24-25; Olofsson et al. 2015: 75-76). Studies of Mesoamerican spindle whorls 

show that analyses of measurable characteristics (i.e. diameter, mass, thickness) can be used to 

reconstruct variation in finished textiles (e.g. fiber type) from non-perishable artifacts (e.g. 

Brumfiel 1991; Parsons and Parsons 1990: 314-316). In order to reconstruct textiles from tools, 

one must understand how variation in the tools creates variation in finished textiles. 

 Recent experimental work by Martensson and colleagues (2007a, 2007b; 2009) 

demonstrates a method to reconstruct the fabric woven with a given loom weight. By weaving 

with different sets of loom weights, Martesson et al. show that a loom weight’s mass and 

thickness constrain the quality of fabric which it can be used to weave. These results 

demonstrates that earlier reconstructions of Iron Age II textiles disagree on the fabrics woven 

with warp-weighted looms: they overlook the importance of loom weight thickness (Martensson 

et al. 2009: 382-386).  

 This study builds on Martensson et al.’s methods to analyze Iron Age II loom weights. 

The approach described in Chapter 4 reconstructs textiles’ warp arraignments from loom weights 

using a set of four inequalities. However, these results provide only a partial reconstruction of 

the variation of textiles woven with Iron Age II loom weights: the thickness of warp threads and 

the warp count. These reconstructions are compared to the warp thread arrangements of Iron Age 

II textile remains and impressions in order to reconstruct additional characteristics of the textiles 

woven with warp-weighted looms: fiber type and weft thread count. This approach requires two 

samples of artifacts: loom weights and textile remains and impressions. 

 

Artifacts that Provide Evidence of Iron Age II Weaving Practices 

 Evidence of weaving is common in the Iron Age II material record and includes loom 

weights, textiles, and textile impressions. Thousands of loom weights have been excavated from 

Iron Age II sites, which suggests that the warp-weighted looms of which they were a nearly 

ubiquitous tool in Levantine villages and cities.  
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This study analyzes 1,865 loom weights from 12 sites, of which measurements are 

available for 1,170 of the weights (See Figure 1.1). Measurements of the weights are from 

published site reports and the collection of the Pennsylvania University Museum of 

Anthropology and Archaeology (See Chapter 3). The sample is geographically, materially, and 

formally diverse (See Chapter 3). Thus, this sample reflects the potential variation in Iron Age II 

warp-weighted looms. 

 
Figure 1.1: Map of sites with loom weights analyzed in this study (Background map from 
Killebrew and Steiner 2014)  

 

The number of textile remains and impressions recovered from Iron Age II sites is 

relatively large, even though these materials preserve poorly in the archaeological record. This 

study collects data from published descriptions of 227 textile fragments and 16 textile 

impressions from Iron Age II sites (See Figure 1.2). This sample includes all textiles remains and 

impressions identified by a literature survey. Therefore, these remains and impressions 
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demonstrate the known range of variation in finished textiles: fiber types (i.e. linen, wool, goat 

hair, hemp, or mixed fabrics), thread count (i.e. the number of warp and weft threads in one 

centimeter of fabric), and thread thickness (i.e. the diameter of threads). 

 
Figure 1.2: Map of sites with textile remains and fabric impressions analyzed in this study 
(Background map from Killebrew and Steiner 2014). 
 
A New Reconstruction of Iron Age II Textile Production 

 The increase in Iron Age II loom weights suggests that there was a change in textile 

production. The following chapters develop a new reconstruction of the fabrics woven with Iron 

Age II warp-weighted looms (See Chapters 4 and 5). The results described in Chapter 6 show 

that warp-weighted looms were used to weave multiple types of animal fiber textiles. Thus, 

weavers did not use these looms to meet a single market’s demand, but to fulfill multiple 

demands for textiles associated with different aspects of Iron Age II society: trade, industry, and 

domestic activities.   
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Chapter 2: The Place of the Warp-weighted loom in Iron Age II Levantine Society 

 

   

 Iron Age II weavers made extensive use of the warp-weighted loom. This is evident from 

the thousands of loom weights recovered in excavations. However, few weavers outside of 

historic reenactments use warp-weighted looms today, and therefore they are unfamiliar to most 

people (Barber 1991: 4-5). This chapter provides a review of background information on warp-

weighted looms necessary to investigate their use in the Iron Age II Levant.  

The modern understanding of warp-weighted looms comes primarily from Hoffman’s 

(1974) ethnographic observation of Finnish and Norwegian weavers and from interpretations of 

Greek images of warp-weighted looms (e.g. Carroll 1983; Crowfoot 1936: 40-42; McLaughlin 

1981). A warp-weighted looms is a rectangular frame which is positioned at a slight angle to the 

ground (Britnell 1977). The frame is usually taller than the weaver and slightly wider than the 

textiles woven on the loom. Vertically oriented warp threads are tied to a bar (called the beam) 

placed across the top of the loom. A loom weight is tied to each group of warp threads. Weights 

made of stone and clay occur in the archaeological record (Andersson Strand 2015: 52-53).  The 

weight hangs below the threads to create tension (See Figure 2.1). Maintaining appropriate 

tension on the warp threads keeps the threads parallel down the length of the fabric as a second 

horizontal set of threads (i.e. the weft threads) is added to the fabric. Loom weights of different 

sizes, shapes, and materials create appropriate tensions for the material (bast fiber warp threads 

require more tension than do animal warp threads) and thickness of warp threads used (thick 

warp threads require more tension than do thin warp threads) (Hoffmann 1974: 23-92; 

Martensson et al. 2009).  
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Figure 2.1: Front view of warp-weighted loom (A Beam, B Heddle Rod, C warp threads, D loom 
weights, E spacing cord, F starting border) (After Hoffmann 1974: 24) 
 

History of Identification of Levantine Loom Weights 

Cassuto (2012: 468) cites Bliss and Mcalister’s excavations in the late Nineteenth 

Century as the first publications of Levantine data to describe these artifacts as loom weights, but 
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the function of “loom weights” has not always been certain. Multiple authors suggest other uses 

for this type of artifact. A review of the arguments for other identifications demonstrates that 

these other uses are implausible (Cassuto 2012: 468-469; Shamir 1996: 142-145; Sheffer 1981, 

1988). Alternative interpretations of these artifacts, first suggested in the Mid-Twentieth 

Century, include sinkers for fishing nets and heat storage devices for ritual sacrifices (e.g. Lapp 

1969: 47; Maisler 1950: 197; B. Mazar et al. 1964: 25). Iron Age II loom weights could not have 

functioned as fishing sinkers, because they are made from unbaked clay which crumbles when 

wet (Shamir 1996: 142). Friend (1998: 5) examined the clay balls from Ta’annek that Lapp 

(1969: 47) identifies as heat storage tools, but she found no evidence that the artifacts had been 

exposed to heat. 

Because a small number of these artifacts were found sitting in jar mouths, Gal (1989) 

argues that they are stoppers used in the fermentation of wine and beer. He suggests that the hole 

in the center of each clay ball allowed gasses to escape during fermentation. This interpretation is 

used by multiple other authors who interpret these artifacts as evidence of ancient brewing and 

wine making (Ebeling and Homan 2008: 58-90; Homan 2004: 89-91; Stager 1996). However, 

Master (2011) writes that many of the clay balls found in the Ashkelon winery, a context in 

which fermentation stoppers are expected, are too small to have sat in jar mouths. Further, many 

of these balls were found in lines, as one would expect if the weights fell from abandoned looms 

(Barber 1991: 93; Cassuto 2012: 467). This leads Master to conclude that the clay balls may 

have sometimes been used as stoppers, but that they were primarily loom weights (Master 2011). 

Castro Cural (1988) argues that the perforated clay balls found in Iron Age II sites could 

not have been loom weights, because they lack string marks that would result from suspending 

weights from the warp threads and because they are too fragile to have been used on a loom. 

Sheffer (1981, 1988) and Shamir (1996: 141-142) refute these arguments with independent 

success weaving with replica loom weights, that demonstrate that the clay balls were not too 

fragile for this function. In a separate experiment, Shamir (1996: 143) tied warp threads to clay 

loom weights and then moved the weights to simulate weaving, showing this activity did not 

create string marks on the loom weights. She argues that this demonstrates that warp threads do 

not always leave visible marks on loom weights.  
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History of Warp-weighted looms in the Levant 

Bronze Age Loom Weights 

 The warp-weighted loom is thought to have been developed in Northern Anatolia during 

the Neolithic (c. 9,700 – 5,300 BCE) (Barber 1991: 113, 301). The earliest Levantine loom 

weights are from only three Early Bronze Age sites (See Table 2.1) (Fischer 2008: 201; Friend 

1996: 55-56; 1998: 12-14). Shamir (1996: 139-140) identifies fifteen Middle Bronze Age sites 

with loom weights and 5 Late Bronze Age sites with loom weights. 

 

Iron Age I Loom Weights 

Loom weights have been reported from nine Iron Age I sites (Lehmann et al. 2010: 149-

151; Rahmstorf 2005: Appendix 2). The earliest loom weights found in the Northern Levant 

come from this period (Cecchini 2000). 

 

Iron Age II Loom Weights  

 Loom weights are nearly ubiquitous in the Iron Age II. They are reported from sixty-two 

sites (Boertien 2012; Cecchini 2000; Dagan and Cassuto 2013; P. M. M. l. Daviau 2002; P. M. 

M. Daviau and Dion 2002; Hardin and Blakely 2014; Peyronel 2007; Shamir 1996; Stone and 

Zimansky 1999). This number is greater than the sites in all earlier periods combined. Several 

authors argue that there are large numbers of loom weights from this period (e.g. Boertien 2004; 

2013: 13; Browning 1988: 157; Cassuto 2012; Shamir 2007b: 47). The larger number of Iron 

Age II sites with weights and the larger quantity of weights overall suggests that there were more 

warp-weighted looms in use during this period than during the Bronze Age Periods or Iron Age I 

Period. 
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Table 2.1: Levantine sites at which loom weights have been recovered (Boertien 2012; Cecchini 
2000: 219-220; Dagan and Cassuto 2013; P. M. M. l. Daviau 2002: 191-198; P. M. M. Daviau 
and Dion 2002; Fischer 2008: 201; Friend 1996: 55-56; 1998: 12-14; Hardin and Blakely 2014; 
Lehmann et al. 2010: 149-151; Peyronel 2007; Rahmstorf 2005; Shamir 1996: 140-141; Stone 
and Zimansky 1999)  
Period Dates Sites with Loom Weights 
Early Bronze Age 3300-2000 BCE Tell Halif, Tell Ta’annek, and Tell Abu al-Kharaz (3 

sites) 
Middle Bronze Age 2000-1550 BCE Tell el-Ajjul, Bethel, Tell Beit Mirsim, Beth-Shean, 

Gibeon, Gezer, Jericho, Kabri, Megiddo, Tel 
Megadim, Tel Mevorakh, Tel Qashish, Sheckem, 
Tel Ta’annak, H. Nahal Te’enim, and Tel Yoqne’am 
(15 sites) 

Late Bronze Age 1550-1200 BCE Tell Abu Hawam, Gezer, Hazor, Megiddo, Tell 
Ta’annek (5 sites) 

Iron Age I 1200-1000 BCE Ashdod, Ashkelon, Tel Miqne Megiddo, Tell Qasile, 
Beth-Shean, Qubur al Walayidah, Tabara el Akra, 
Tell Afis (9 sites) 

Iron Age II 1000-539 BCE Tell Abu Hawam, Afeq, Tel Amal, Ashdod, Tel 
Batash/Timnah, Tel beer Sheba, Tell Beit Mirsim, 
Bethel, Beth-Shean, Deir ‘Alla, Erani, En Gedi, Tel 
En Gev, Tel Gamma, Gezer, Gibeon, H. Hadash, 
Tell Halif, Tell el-Hammah, Tel Haror, Hazor, Tell 
el-Hesi, Tell Ira, Tell Judeideh, Kadesh Barnea, Tell 
Keisan, Kuntillet ‘Ajrud, Lachish, Tel Maresha, Tel 
Miqne-Ekron, Motza, Tell en-Nasbeh, Pella, Tell 
Qasile, H. Rosh Zayit, Tell es-Safi/Gath, Tell es-
Sa’idiyeh, Samaria, Tel Sera’, Shiqmona, Tel 
Ta’annek, H. Uzza, Vered Jericho, Tell Yin’am, Tell 
Zakariya, Tell Afis, Tell Mastuma, Hama, Tell 
Masin, Tell Nebi Mend, Tabara el Akrad, Tell 
Ahmar, Malatya, Tall Jawa, Ein Dara, Khirbat al-
Mudayna, Tell Mazar, Tell Mardiq/Ebla, Khorvat 
Shimon, Khirbet Summeily, and Tell el-Oreme (62 
sites) 

 

Multiple authors argue that loom weights from the Iron Age II are generally heavier than 

loom weights from the Iron Age I or Bronze Age periods (e.g. Boertien 2013: 114; Browning 

2001: 252; Cassuto 2012: 471; Cecchini 2000: 230-231). This generalization should be taken 

with a grain of salt, because it is based on loom weights from a small number of Iron Age I and 
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Bronze Age sites. Additionally, Loom weights from many early excavations are left out of this 

comparison, because the loom weights’ masses are not published (e.g. Albright 1943: 57). The 

available data suggests that loom weights from Iron Age I and Bronze Age sites are smaller than 

some weights from the Iron Age II, but that there are also relatively light Iron Age II loom 

weights (See Table 2.2 and Figure 2.2). So, it may be more accurate to describe Iron Age II loom 

weights as more variable than weights from earlier periods. If this interpretation is accurate, then 

Iron Age II loom weights would have been components of more versatile looms than weights 

from earlier periods, because the diversity in mass would have permitted weavers to make a 

greater variety of fabrics (Martensson et al. 2009). 

 
Figure 2.2: Average mass of loom weights from Levantine sites (See Table 2.2) 
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Table 2.2: Average mass of loom weights from Levantine sites (if the number of weights is not 
included, the number was unpublished or unclear) 
Site Period Number of 

Weights 
Average Mass (g) Source 

Taannek EBA 3 248.67  See Chapter 3 
Tell Abu al-Kharaz EBA   Up to 90  Fischer 2009 
Taannek MBA 48 310.83  See Chapter 3 
Tel Kabri MBA 24 325.02  Oren 2002 
Tell Abu al-Kharaz MBA   Above 100  Fischer 2009 
Ashkelon  IAI   Three types 60-70 g, 

140-150 g, and >500 g
Lass 1994 

Tel Miqne-Ekron IAI 53 236.6 Shamir 2007b 
Tell es -Safi/Gath  IAI 22 234.14 Cassuto 2012 
Ashkelon  IAII 42 410.07 See Chapter 3 
Beth-Shean IAII 200 275.22 See Chapter 3 
City of David  IAII 43 167.58 See Chapter 3 
En-Gedi IAII 19 248.18 Shamir 2007a 
Gezer IAII 29 458.7 Friend 1996 
Kadesh Barnea IAII 12 120.16 See Chapter 3 
Khirbat al-Mudayna IAII 134 249.68 See Chapter 3 
Kuntillet 'Ajrud IAII 19 240.36 See Chapter 3 
Tel Amal IAII 135 244.69 See Chapter 3 
Tel Batash/Timnah IAII   461.1 Shamir 1996, Table 3 
Tel Miqne-Ekron IAII   353.2 Shamir 1996, Table 3 
Tel Qasile IAII   353 Shamir 1996, Table 3 
Tell Abu al-Kharaz IAII  275-470 Fischer 2009 
Tell es-Safi/Gath IAII 57 293.95 See Chapter 3 
Tell Halif IAII 25 351.4 Friend 1996  
Tell Mazar IAII 184 391.24 See Chapter 3 
Tell Moza IAII 9 415.66 Shamir 2009  
Tell Ta’annek IAII 67 402.53 See Chapter 3 
Vered Jericho IAII   212.7  Shamir 1996, Table 3 
 

Explaining Changes in Loom Weights in the Iron Age II 

 As discussed in Chapter 1, earlier studies of Iron Age II textile production present 

contradictory interpretations of the larger number and size of loom weights. Each reconstruction 

concludes that Iron Age II weavers used warp-weighted looms to weave a distinct type of textiles 

that fulfilled demands related to specific changes in Iron Age II society.  
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Reconstruction 1: Warp-weighted looms were used for sha’atnez tapestries for Neo-Assyrian 

tribute payments 

 Browning’s reconstruction of Iron Age II textile production (1988, 2001) is based on his 

observations that the loom weights dating to this period are more numerous and that they are 

larger than loom weights dating to earlier periods. He suggests that the number of loom weights 

increased so that weavers could meet new demand for textiles created from tribute obligations 

imposed by the conquering Neo-Assyrian kings. Neo-Assyrian inscriptions describe Levantine 

textiles in tribute payments as colorful garments (e.g. Tadmor et al. 2011: 37-40), which 

Browning interprets as tapestries with patterns created from different colored weft threads. 

Tapestries are fabrics in which weft threads are tightly packed so that only the colored design is 

visible and the small number of warp threads are hidden (i.e. a type of weft faced fabric). The 

pattern may require points at which colored weft threads double back in the middle of a pass to 

create the design (Barber 1992: 111; Browning 2001: 250-252). Browning writes that the Iron 

Age II tapestries were woven with wool weft threads and linen warp threads (making them 

sha’atnez or fabrics that contain wool and linen). At Tell Afis, Cecchini (Cecchini 2000: 229-

231) interprets the transition from unpierced loom weights to pierced loom weights in the Iron 

Age II Period as evidence that Neo-Assyrian tribute demand also caused changes in textile 

production at northern sites. If Cecchini’s conclusion is valid, then Browning’s model explains 

changes in Iron Age II textile production across the Levant. 

 Browning’s model has two testable implications. If Browning’s argument that warp-

weighted looms permitted weavers to meet demand created by Neo-Assyrians is correct, then 

one would expect the number of Iron Age II loom weights should increase during the period of 

the Neo-Assyrian conquest. Further, if Browning’s reconstruction is accurate, one would expect 

Iron Age II loom weights to be suitable to weave sha’atnez tapestries.  

Boertien (2013: 25-26) refutes the first of these expectations with the increase in numbers 

of loom weights seen in the Ninth to Eighth Centuries at sites like Deir ‘Alla, Beth Shemesh, 

Gezer, and Tell Beit Mirsim that predate Neo-Assyrian tribute demands. However, Gitin (1997: 

89-92) argues that the more than 600 loom weights found at Seventh Century Ekron show the 

result of Neo-Assyrian economic policy, which he suggests shifted labor from sites such as Beth 

Shemesh, Gezer, and Tell Beit Mirsim to Ekron. Yet, Faust and Weiss (Faust 2011; Faust and 

Weiss 2005) conclude that Neo-Assyrian’s did not control Ekron’s economy, because Ekron was 
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outside the imperial borders. These conflicting reconstructions leave the relationship between 

Neo-Assyrian authority and Iron Age II textile production ambiguous, although the technological 

developments in weaving began prior to the Neo-Assyrian conquests. 

In regards to Browning’s second expectation, that Iron Age II loom weights were suitable 

for weaving tapestries with linen warps and wool wefts, tapestry weaving requires high tension 

on the warp threads for the weaver to be able to tightly pack the weft threads (Barber 1992: 111). 

Linen warp threads, like those Browning suggest were used in these tapestries, require a higher 

tension than wool warp threads (Andersson 1999: 20). Thus, if Browning’s reconstruction of 

Iron Age II weaving is accurate, loom weights from this period should be suitable for weaving 

fabrics with low warp count (i.e. weft faced tapestries) and for keeping the warp threads under 

very high tensions (See Table 2.3). 

 

Reconstruction 2: Regional Variation in Textile Production for Trade and Cult 

In a recent study of Transjordanian loom weights, Boertien (2013) argues that the 

increase in loom weights during the Iron Age II is attributable to weavers transitioning from 

domestic weaving to the production of surplus textiles used for trade. Her reconstruction divides 

textile production into two regional industries based on variation in the mass of Iron Age II loom 

weight. Boertien interprets light loom weights (c. < 350 g) from the Shephelah, Moab, Gilead, 

and the region around Jerusalem as evidence of a focus on the manufacture of wool fabrics and 

heavier loom weights (c. > 350 g) from the Jordan Valley and Beth-Shean Valley as evidence of 

weaving fabric from linen and hemp (Boertien 2013: 259). Boertien also interprets loom weights 

and uncommon fabrics (i.e. hemp, linen, and sha’atnez) from ritual contexts at Kuntillet ‘Ajrud 

and Deir ‘Alla as evidence that some textiles woven on warp-weighted looms were used in ritual 

activities (Boertien 2013: 310; 2014). 

Boertien’s reconstruction of Iron Age II textile production requires three separate 

hypotheses of what types of fabrics weavers produced with warp-weighted looms based on her 

suggested uses for Iron Age II loom weights (See Table 2.3). 

 

Bast Textiles Made in the Valleys: Boertien (Boertien 2013: 231, 251, 280) argues that heavy 

loom weights were used to weave fine bast fiber textiles that were used as trade commodities. 

Weaving bast fiber textiles requires loom weights capable of creating high tensions on the warp 
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threads (Andersson 1999: 20). Therefore, if Iron Age II weavers produced fine bast fiber textiles 

with warp-weighted looms, one would expect that the loom weights were suitable for warp 

arrangements with high tensions. 

 

Woolen Textiles Made in the Uplands: Boertien interprets light loom weights as evidence of 

wool fabrics woven with fine threads (Boertien 2013: 231, 251, 280). She does not describe the 

number of threads/cm expected for wool textiles. However, she identifies one warp-dominant 

textile from Khirbat al-Mudayna as an example of the fine wool textiles woven with Iron Age II 

loom weights. This textile has 16 warp threads/cm and 12 weft threads/cm (Boertien 2013: 192). 

Warp-weighted looms used to weave similar textiles would have required loom weights suitable 

for weaving warp-dominant textiles with fine warp threads. 

  

Textiles for Ritual Use: Boertien writes that some of the Iron Age II loom weights were used to 

weave ritual garments from special fibers (e.g. sha’atnez and linen fabrics found at Kuntillet 

‘Ajrud and hemp fabric from Deir ‘Alla) (Boertien 2007; 2013: 311-313). She identifies a 

fragment of warp-dominant hemp cloth with 24 warp threads/cm from Deir ‘Alla as a ritual 

textile (Boertien 2013: 121). If warp-weighted looms were used to weave similar warp-dominant 

textiles, then the loom weights would have created high tensions on the bast fiber warp threads. 

 

Reconstruction 3: Utilitarian Fabric Production 

 Finally, multiple authors infer that Iron Age II heavy loom weights (> 300 g or > 400 g) 

were used to produce utilitarian fabrics, such as carpets, wall hangings, blankets, and storage 

containers, suitable for domestic and industrial functions (e.g. furnishing a house or transporting 

agricultural products). These textiles would have had low thread counts and thick threads 

(Fischer 2009: 115; Friend 1998: 10; Gitin 1997: 89-90). Shamir and Eitam argue that coarse 

utilitarian fabrics were woven from animal fiber yarns. Shamir (2009: 160) writes that the large 

loom weights from Tel Moza were used in domestic weaving of woolen textiles. Eitam (1990b) 

is more descriptive and he compares this category of textiles to goat hair containers used to 

transport olives in the 1940s.  Although animal fiber warp threads require less tension to weave 

than do bast warp threads, the thick warp threads used in rough utilitarian textiles require 

relatively high tensions (See Table 2.3) (Martensson et al. 2009: 278).  
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Table 2.3: Expectations for the three reconstructions of Iron Age II warp-weighted loom 
products (Boertien 2013; Browning 1988, 2001; Friend 1998) 
Textile Description Author's Evidence Expected 

Characteristics 
Tension 
Required 

1) Neo-Assyrian Tribute       
Sha'atnez Tapestries Heavy loom weights Low warp count 

(tapestries) sha'atnez 
High tension 

2) Regional Specialization for 
Trade and Ritual 

      

Bast Textiles Heavy loom weights High warp count 
hemp and linen 

High tension 

Animal Fiber Textiles 
 

Light loom weights Fine wool fabrics Low tension 

Ritual Fabrics Heavy loom weights High warp count 
sha'atnez, linen, and 
hemp 

High tension 

3) Domestic and Utilitarian 
Fabrics 

      

Rugs, Wall Hangings, Storage 
Containers, Blankets 

Heavy loom weights Low warp count, 
animal fiber 

High tension 

 

 

Changes in Iron Age II Society and Textile Production 

During the Iron Age II, Levantine society became more urbanized. Activities that were 

once organized by households were controlled by urban elites (e.g. agricultural production and 

trade) (Hopkins 1996; Master 2014). Boertien and Browning’s models suggest that the increase 

in loom weights during this period is evidence that textile production changed to meet new needs 

created by the social and economic changes. However, they disagree as to the cause of this 

change: increased trade, demand for ritual fabrics, or imperial taxation. 

The different reconstructions of Iron Age II weaving reflect the fact that although the 

authors who interpret these artifacts agree on a definition of heavy weights as those which are 

more than 300 or 400 g (Boertien 2013: 259; Fischer 2009: 115; Friend 1996: 9-10), they 

disagree on what quality of fabric was produced with these weights and thus how the fabrics 

were used.  
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A hypothesis-driven approach to identifying a relationship between known changes in 

Iron Age II society and changes in weaving practices requires a method to compare the available 

data to expectations (i.e. the textiles loom weights were used to weave). The following chapter 

describes the available material evidence for Iron Age II weaving: loom weights, textile remains, 

and textile impressions, which are the available data with which it is possible to test the 

hypotheses described in Table 2.3.  
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Chapter 3: Archaeological Evidence of Iron Age II Textile Weaving 

 

 

 This chapter describes the data collection processes and the information available from 

each site. Three types of data are presented: loom weights, textile remains, and fabric 

impressions from Iron Age II Levantine sites The data use here are collected from published 

excavation reports augmented with measurements I collected from the University of 

Pennsylvania Museum of Archaeology and Anthropology. The data comprise 1,865 loom 

weights from twelve sites (See Table 3.1). These sites were selected based on a literature survey 

for records that include loom weight mass, width, and recovery contexts the characteristics on 

which my analyses are based. I increased the sample of weights from Beth-Shean by measuring 

unpublished artifacts at the University of Pennsylvania Museum of Archaeology and 

Anthropology. 

 

Table 3.1: Number of loom weights studied from Iron Age II sites 
  Loom Weights Measured Loom Weights 
Kadesh Barnea 13 11
Kuntillet 'Ajrud 19 19
City of David Excavation 142 52
Beth-Shean 231 219
Ashkelon 63 47
Tel es-Safi 130 82
Tel Amal 171 145
Tel Batash 298 101
Tell Ta’annek 88 58
Khirbats al-Mudayna 278 138
Tell Mazar 202 184
Tell Afis 230 114
Total 1865 1170
 

 Textile remains and impressions are available from nine Iron Age II sites. From their 

published descriptions, I collected data on warp thread count, weft thread count, and material 

(e.g. flax, wool, goat hair, or hemp fiber) (See Table 3.2).  
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Table 3.2: Sources of Iron Age II textile remains and textile impressions analyzed in this study 
  Textile Remains Impressions 
Kadesh Barnea 56 7
Kuntillet 'Ajrud 93 1
Tell el-Hammah 0 1
Timna Mining Camp 76 0
Hazor 0 2
Tel Masos 0 1
Tel Batash 0 1
Khirbat al-Mudayna 1 3
Deir ‘Alla 1 0
Total 227 16
 

Typologies Used to Classify Loom Weights 

Three typologies are widely used to describe loom weights from the Iron Age II Levant, 

each focuses on a distinct set of characteristics to define types of weights. 

 Shamir developed the most commonly used typology by building on upon Beck’s 

typology of beads (Beck 1928; Shamir 1991; 2007b: 44-45). Shamir’s system defines types on 

material, shape, ratio of height to width, and piercing location (i.e. horizontally or vertically 

pierced) (See Table 3.3 and Figures 3.1-3.4). In some cases, the process of classifying loom 

weights under Shamir’s typology requires subjective judgments (e.g. the overlapping definitions 

of the spherical and donut-shaped types) which can create contradictory identifications.  

 

Table 3.3 Description of types in Shamir’s typology of Levantine loom weights (Shamir 1991: 
135-136) 
Type Description Perforation
Spherical/Near-spherical 1:1 ratio of diameter to height (within 1 cm) Vertical 
Donut-shaped Diameter is larger than height Vertical 
Biconical/Near-biconical Biconical Vertical 
Ovoid Oval with perforation in top third of the weight Horizontal 
Pyramidal Flat square or elliptical base with perforation in 

top third of weight 
Horizontal 

Amorphic Unshaped masses of mud. Possibly unfinished 
weights 

None 

Undefined Weights too damaged to identify Either 
Cylindrical Unpierced cylinder weights None 
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 Boertien also published a typology for Iron Age II loom weights. She developed the 

typology through experimental archaeology to reconstruct clay weights using only tools and 

materials that were available in the Iron Age II. Using this approach Boertien tried to link the 

creative acts and thoughts of the past with the material remains recovered by archaeologists 

(Boertien 2013: 93). Based on her replication of past production sequences, she argues that each 

type of weight identified is the result of a distinct sequence of choices made during its production 

(Boertien 2013: 93-95). Her resulting typology has two levels: The first is defined by the 

orientation (horizontal or vertical) of the perforation through each weight (See Figures 3.1-3.4). 

The second defines subtypes based on different techniques for molding the shape of the loom 

weight (e.g. shaping in the hands vs. rolling on a table top) (See Table 3.4).  

 

 

  

Figure 3.1: Illustration of horizontally pierced loom weight - Clay weight from Beth-Shean 
Artifact 29-103-707 at the University of Pennsylvania Museum  
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Figure 3.2: Illustration of horizontally pierced loom weights - Gypsum weight from Beth-Shean 
Artifact 29-107-615 at the University of Pennsylvania Museum 

Figure 3.3: Illustration of vertically pierced (donut) weight from Beth-Shean  - Artifact 29-103-
706 at the University of Pennsylvania Museum of Archaeology and Anthropology and 
Anthropology 
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Figure 3.3: Illustration of vertically pierced (spherical) weight from Beth-Shean - Artifact 
29.103.748 at the University of Pennyslvania Museum of Archaeology and Anthropology 
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Table 3.4: Descriptions of types used in Boertien’s typology of loom weights (Boertien 2013: 
93-95) 
Type Description Perforation 

Orientation 
Perforation 
Diameter 

Conical Conical body with circular or elliptical 
base 

Horizontal .5-2 cm 

Behive-shaped Conical body with flattened top with a 
perforation in the middle of the weight 

Horizontal 1-1.4 cm 

Donut-shaped Weight made from a coiled piece of 
clay, either rounded or biconical 
Width is 1 cm wider than height, but 
less than 9 cm 

Vertical 1-2 cm 

Large Donut-
shaped 

Donut shaped weight larger than 9 cm 
with a flattened side 

Vertical 1-2 cm 

Spherical  Width and height vary by no more than 
1 cm 
Diameter is greater than 5 cm 

Vertical >1 cm 

Wheel Shaped Width is 1 cm more than height with flat 
ends  
Usually more than 9 cm in diameter 

Vertical >1 cm 

Cylinder 
(Pierced) 

Width and height vary by no more than 
1 cm with flat ends 

Vertical >1 cm 

Spool/Reel Unpierced cylinder None   
Anchor Shaped Height is greater than diameter. Body 

and based are elliptical or flattened 
rectangular with rounded top  

Horizontal >1 cm 

Square  Small with flattened top and square base Horizontal <1 cm 

Pyramidal 
(circular base) 

Pyramid-shaped with circular based Horizontal >1 cm 

Pyramidal 
(Square base) 

Pyramidal square body with square base Horizontal <1 cm 

 

 Cassuto describes loom weights from Tell es-Safi using a third typology that identifies 

three groups of loom weights based on orientation of piercing: horizontal pierced with an off-

center piercing (See Figures 3.1 and 3.2); vertical pierced with a central piercing (See Figures 3.3 

and 3.4); and unpierced spools (See Table 3.5). The first group includes Shamir’s pyramidal, 

trapezoidal, disc, and conical types (See Table 3.3). The second includes Shamir’s donut and 
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spherical weights (See Table 3.3). The third includes all weights classified as cylinders, cigar-

shaped, or spools (See Figure 3.5)(Cassuto 2012: 469). 

 

Table 3.5: Description of types used in Cassuto’s typology of loom weights (Cassuto 2012: 469) 
Type Example Types 
Horizontally Perforated Trapezoidal, Pyramidal, Disc, and Conical  
Vertically Perforated Spherical and Donut 
Cylinder Unpierced reel and spool 
 

 
Figure 3.5: Illustration of an unpierced cylindrical weight from ‘Ain Dara housed at Stony Brook 
University 
  

This analysis reclassifies all loom weights using a single typology to permit comparisons 

between sites published using different typologies. Boertien’s and Shamir’s typologies are not 

suitable, because each requires measurements that are not included in all published descriptions 

of loom weights. Instead, Cassuto’s typology is used, because it relies only on the orientation of 

the loom weight’s piercing and can easily be used to reclassify data published using Boertien or 

Shamir’s typologies, because both incorporate piercing orientation into their definitions of 

different types.  
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Post-depositional Changes to Loom Weight Frequency  

Some researchers (e.g. Boertien 2013: 270-271; Cassuto 2012: 473; Shamir 1996: 152-

153) have interpreted the number of weights recovered at a site as directly reflecting the scale of 

weaving at that site (i.e. more loom weights means more weaving). Yet variation in the number 

of loom weights may result from other factors. Some excavations recover a small number of 

weights spread throughout contexts and strata (e.g. ‘Ain Dara), others recover dozens of loom 

weights in groups (e.g. Deir ‘Alla, Tell Mastuma).  

Excavating sites at different scales can cause variation in the numbers of loom weights 

recovered at the sites. Excavations with small exposures are relatively likely to recover few loom 

weights. A comparison of excavations at the two northern Levantine sites of ‘Ain Dara and Tell 

Mastuma shows the impact that excavation size can have on the number of loom weights 

recovered by archaeologists. Stone and Zimansky (1999: 5-7) excavated ‘Ain Dara for three 

seasons, digging three slit trenches (2 m by 9 m) and two 10 m by 10 m squares (i.e. a total 

exposure of 254 m2). This small exposure recovered eleven cylindrical clay weights from 

securely dated contexts (Stone and Zimansky 1999: 76-77). At Tell Mastuma, excavators opened 

more than 2,600 m2 over most of the tell. They recovered more than 2,000 whole and 

fragmentary cylindrical clay loom weights in three seasons of excavation (Nishiyama 1998: 92). 

Although both excavations focused on domestic contexts that contained similar types of loom 

weights, unsurprisingly they recovered different numbers of weights. 

Cultural and natural processes that damage loom weights may also cause variations in 

loom weight totals. Most Iron Age II loom weights are made of fragile unbaked clay so they 

"melt" in the rain, break, and crack during weaving (Shamir 1991: 135-136). More robust 

weights made of fired clay or stone are often found chipped and broken (i.e. Master 2011; 

Shamir 2006: 482, photo 413.421). This type of damage can occur accidently during weaving or 

after deposition. It is therefore expected that the loom weights archaeologists recover constitute 

only a portion of the total used (Cassuto 2012: 470; Shamir 1991: 136). Our inability to estimate 

the percent of loom weights lost through attrition, limits the analytical value of direct 

comparisons of loom weight counts. 
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Post-depositional Changes to Loom Weight Measurements 

Many loom weights have visible damage. Weavers may have overlooked blemishes and 

continued to use weights when damage did not significantly alter mass or width (two important 

criteria for weavers, as will be demonstrated below). Thus, damaged weights may be 

representative of Iron Age II weavers’ tools, and should be included in analyses focused on 

variation in these tools. Analysis of damaged weights is complicated because researchers use 

different strategies to describe damaged weights, and not all reports describe the amount of 

damage or missing material.  

For cases in which a percent or estimate of the amount missing from a weight is available 

(e.g. Master 2011), I included those weights that were reported as 80% or more complete. Most 

reports, however, only state that a weight may be broken in half (e.g. Tell Afis). I did not include 

these weights in my samples. 

 

Collecting Data from Textile Remains and Impressions 

Textile remains and impressions are direct evidence of fabrics made by Iron Age II 

weavers. Although the sample of 227 remains and 16 impressions from Iron Age II sites is 

relatively large, it has limitations (See Table 3.2, Figure 2.2). Although texts and iconography 

clearly demonstrate that textiles were used at all Iron Age II sites, issues of preservation bias the 

sample: textiles have been recovered from only a small number of sites. The preserved artifacts 

are only a small percentage of the total textiles that were in use in the Iron Age II, and each is 

only a small part of the fabric of which it was originally a part. Additionally, the textiles and 

impressions show only some of the diagnostic characteristics in which archaeologists are 

interested. For example, it may be possible to identify fiber type, but few artifacts include textile 

edges; the difference between warp and weft threads is clearest along a textile’s edge (Sheffer 

and Tidhar 2012: 291)  

Fabric remains preserve well in dry, frozen, or waterlogged environments, and in 

association with certain metals (Barber 1991: 3, 132-133). Even where the natural environment 

favored preservation, Iron Age II urban centers were inherently hostile environments for textile 

preservation. Long-term habitation at these sites would have included fires, disturbed soils, and 

other anthropogenic factors that contribute to the destruction of organic remains (Davidson et al. 

2010; Stager et al. 2011c: 13-14). The majority of the fabric remains analyzed for this study were 
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found at sites in the southern Levant that are located in dry environments. This introduces a 

potential bias in that the sample may reflect types of textiles used in desert environments but not 

in other locales.  

 Clay fabric impressions should preserve more easily than textile remains, but only sixteen 

Iron Age II impressions have been published (See Table 3.2). The majority of clay impressions 

come from vessels identified as Negebite ware, a Southern Levantine pottery tradition (Sheffer 

1976). It is not clear why this is so, but ceramic impressions may disproportionately represent 

fabrics from the Southern Levant where vessels from this tradition were common. 

Most of the Iron Age II textile remains and impressions are only a few centimeters in 

size. Thus it is not possible to reconstruct the textiles’ original sizes. However, they provide 

sufficient data for the analyses in the present study (See Figure 3.6, Table A.1)(Shamir 2007c: 

255; Sheffer and Tidhar 2012: 289). For example, it is usually possible from the textile remains 

and impressions to count the warp and weft threads/cm and assess the type of fiber used. 

Although many of the fabric remains and impressions lack selvedges (i.e. the edges of woven 

cloth), Sheffer and Tidhar (2012: 291) show that it is possible to infer the orientation of weave 

from such small remains. 
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Figure 3.6: Dimensions of Iron Age II textile remains and impressions – data includes only those 
examples for which measurements were provided in published descriptions (See Table A.1) 
 

Contextual Information on Loom Weights, Textile Remains, and Impressions 

1) Tell Afis 

Sources: (Cecchini 2000, 2014; Cecchini and Mazzoni 1998; Mazzoni 1998, 2013, 2014) 

 Tell Afis is a tell site located in Northern Syria. The mound is divided into an acropolis to 

the north and an outer town to the south. Partial excavation of both areas identified Iron Age II 

occupations. Although only preliminary results have been published, available data includes the 

recovery context and types of 230 loom weights, of which measurements are provided for 114 

(See Figure 3.7 and Table B.1). 
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Figure 3.7: Loom weights from Tell Afis (See Table B.1) 
 

The Acropolis 

The acropolis is the elite section of the site. It contains primarily public and ritual 

structures, although some structures also contain evidence of domestic activities. Of the 187 

weights published from this area, 80 have been measured and published. The weights are a 

mixture of unpierced (spool), horizontally pierced, and vertically pierced types. There are 186 

clay weights, although they are not differentiated as baked or unbaked clay and one vertically 

pierced stone weight. The weights were not recovered in groups: small numbers were reported 

from throughout the site (See Table 3.6).  
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Table 3.6: Spatial distribution of loom weights from Tell Afis (Total number of weights/Number 
of weights measured) 
    Area A Area G Area L Area O Acropolis 

Total (Areas 
A, G, L, O) 

Outer Town 
(Area D) 

Iron I Spool 21/6 31/8     52/14   
  Pierced 2/1       2/1   
Iron II Spool 15/7 20/7 6/3   41/17 1/1 
  Pierced 8/3 4/2 3/0   15/5 3/3 

Iron 
II/III 

Spool         1/1   
Pierced             

Iron III Spool 23/9 4/1   27/10 3/3 
  Pierced 2/2 44/21 9/7 1/1 56/31 30/30 
 

The Outer Town 

 The outer town is the domestic area. Although published in less detail than weights from 

the acropolis, thirty-three loom weights are described with measurements. The assemblage 

consists of four unpierced (spool) and twenty-seven vertically pierced loom weights (See Table 

3.6). All of the weights are clay; they are not described as baked or unbaked. 

 

2) Kuntillet 'Ajrud 

Sources: (Meshel 1978, 2012a, 2012b; Shamir 2012a; Sheffer and Tidhar 1991, 2012) 

 Kuntillet ‘Ajrud is located in the Northern Sinai Desert. This Eighth Century site contains 

evidence of religious and domestic activities. Nineteen unbaked clay loom weights are described, 

including one cluster of eleven, one cluster of five, and three weights that were later recovered 

from illegal excavations without known findspots. Average measurements for the sixteen legally 

excavated weights are published (See Table C.1, Figure 3.8). Measurements for the three looted 

weights are published separately. Based on photographs of six of the loom weights, all the 

weights seem to be vertically pierced. Measurements of ninety-five textile remains and one 

textile impression have also been published (See Table C.2, Figure 3.9). 
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Figure 3.8: Loom weights from Kuntillet ‘Ajrud (See Table C.1) 

 
Figure 3.9: Textile remains and impressions from Kuntillet ‘Ajrud (See Table C.2) 
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3) Kadesh Barnea (Tell el-Qudeirat) 

Sources: (Cohen and Bernick-Greenberg 2007; Shamir 2007c) 

 Kadesh Barnea is located in the Northeastern Sinai Desert. During the Iron Age it was a 

fortress and caravan stop. Nine loom weights are published from Iron Age II contexts, of which 

measurements are available for eight weights. Four additional loom weights, of which 

measurements are provided for three, are described from contexts that include Iron Age II and 

Persian materials (See Figure 3.10, Table D.1). All of the weights are vertically pierced. One 

weight is clay, and the remaining are poorly fired or unbaked clay. Fifty-six linen textile remains 

and seven textile impressions were also recorded. All of the textile remains derive from a single 

Iron Age II locus (See Figure 3.11, Table D.2).  

 

 
Figure 3.10: Loom weights from Kadesh Barnea (See Table D.1) 
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Figure 3.11: Textile remains and impressions from Kadesh Barnea (See Table D.2) 
 

4) City of David (Jerusalem)  

Sources: (Ariel and Shiloh 1996; Shamir 1996; Shiloh 1984) 

 The City of David site is an area of six hectares bordering the Temple Mount in 

Jerusalem. One hundred forty-two loom weights are described from this site, but measurements 

are provided only for fifty-two (See Figure 3.12, Table E.1). Most of the loom weights are 

vertically pierced, but a small number are horizontally pierced and a few are too incomplete to 

classify. There is 1 chalk weight and 141 clay weights (fired, poorly fired, or unfired clay). Most 

of the weights come from three clusters in domestic contexts (See Table 3.7).  
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Figure 3.12: Loom weights from the City of David Excavation (See Table E.1) 
 

Table 3.7: Loom weight clusters from City of David Excavation (Shamir 1996) 
  Number of 

Weights 
Number of Weights Measured Context 

Description 
Group 1: D1.456  10 2 Debris 
Group 2: G.1108 73 25 Fill  
Group 3: G.1110 24 16 Fill  
Other Weights 32 9 Various 
 

5) Tel Beth-Shean 

Sources: (James 1966; A. Mazar et al. 2006; Ousterhout 2013; Shamir 2006)  

 Tel Beth-Shean is located at the corners of the Beth-Shean, Jezreel, and Jordan Valleys. 

Two hundred thirty-one Iron Age II loom weights were recovered in two separate excavations. In 

1921, Fischer, Rowe, and Fitzgerald excavated a public structure in what is now called Area S. I 
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measured 108 loom weights from this 1921 excavation in the collection of the University of 

Pennsylvania Museum of Archaeology and Anthropology (See Table F.1, Figure 3.13). Alegre 

Savariego sent photographs of two additional weights in the Mandate Collection in the 

Rockefeller Museum in Jerusalem (Savariego, Personal Communication, 2015). These 

photographs show one clay vertically pierced weight and one stone horizontally pierced weight. 

Between 1989 and 1996, Mazar renewed excavations in Area S and expanded excavation 

into a four roomed house in Area P. Mazar recovered 121 loom weights: 110 weights from the 

Area P and 11 weights from Area S. Measurements are available for 90 of the weights 

(Appendix F, Figure 3.13). 

 

 
Figure 3.13 Loom weights from Beth-Shean (See Table F.1) 
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Area P/The Four Roomed House 

 One hundred nine unbaked clay donut weights come from two clusters found in the 

hallway of a large four roomed house in stratum P-7 of Area P. Measurements are available for 

seventy-six of these weights. Additionally, descriptions and measurements are available for one 

isolated weight in stratum P-7, two weights from stratum P-8a (a short lived stratum below P-7), 

and one weight from stratum P-6 (a short lived stratum above P-7). All of the weights from Area 

P are vertically pierced clay weights.  

 

Area S/Public Structure 

One hundred twenty-two weights are from a public structure in Area S. Mazar’s 

excavation reported eleven weights from Area S, of which measurements are available for nine. 

The others are from the 1921 excavation. I measured 108 weights from the University of 

Pennsylvania and obtained images of 2 from the Rockefeller Museum in Jerusalem. Weights 

from Area S include vertically pierced baked clay and stone weights and horizontally pierced 

gypsum weights (See Table F.1, Figure 3.13).  

 

6) Ashkelon 

Sources: (Master 2011; Master and Stager 2011; Stager et al. 2011a, 2011b, 2011c) 

 Ashkelon is located on the southern Levantine coast. Sixty-three loom weights that 

Master describes as clay (2011) come from two areas of the site: a winery and a marketplace. 

From the winery, measurements are available for 41 of the 51 weights, but 6 of them are less 

than 80% complete and so were omitted from my analysis (See Figure 3.14, Table G.1). Six 

loom weights are from a single locus in a building in the marketplace. Measurements are 

available for all six of these weights. 
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Figure 3.14: Loom weights from Ashkelon (See Table G.1) 
 

7) Tell es-Safi (Identified as Gath) 

Sources: (Cassuto 2012; Maeir 2012; Zuckerman and Maeir 2012) 

 Tell es-Safi is located between Ashkelon and Jerusalem. One hundred thirty loom 

weights are published from the site. Measurements are available for eighty-two of them. They 

are all vertically pierced baked clay weights (See Figure 3.15, Table G.1). 

 



   

41 
 

 
Figure 3.15: Loom weights from Tell es-Safi (See Appendix H) 
 

8) Tel Batash (Identified as Timnah) 

Sources: (Browning 1988, 2001; A. Mazar et al. 2001; A. Mazar et al. 1997; Sheffer 2001) 

 Tel Batash is located in the Soreq Valley, between the southern Levantine coast and the 

Shephelah. Two hundred ninety-eight loom weights, 288 clay and 4 stone, are published from 

four Seventh Century domestic buildings. Measurements are available for 101 of them. Each of 

the four buildings contained a separate cluster of weights (See Figure 3.16, Table I.1). The four 

clusters include weights of multiple types: both horizontally and vertically pierced.  

An impression on the body sherd of a ceramic vessel is of balanced linen fabric with 

twelve threads in both warp and weft.  
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Figure 3.16: Loom weights from Tel Batash (weights identified as Unclassified were described 
as “Odd” or “PNP” by Browning (2001); types that he does not describe) (See Table I.1) 
 

9) Khirbat al-Mudayna 

Sources: (Boertien 2013, 2014; P. M. M. Daviau 1997; P. M. M. l. Daviau 2009; P. M. M. 

Daviau and Chadwick 2007; P. M. M. Daviau and Dion 2002) 

 Khirbat al-Mudayna is a walled fortress on the Wadi ath-Thamad. Textile-related finds 

from Khirbat al-Mudayna include 278 unbaked clay loom weights, 3 textile impressions, and 1 

piece of woven cloth. These finds are from public, ritual, and industrial contexts. The loom 

weights include both vertically and horizontally pierced weights. One hundred sixty-three of the 

loom weights are from six clusters of weights (See Figure 3.17, Table J.1). Individual 

descriptions of the loom weights are not available, but averages are published for the mass and 

width of the weights in each cluster. Some clusters were subdivided based on differences 
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between the loom weight size and shapes of loom weights. I analyzed each group of weights 

using the published averages. 

The thread counts and materials of the fabric remains and two of the impressions are 

described individually. I included these in my analyses of textile remains and impressions (See 

Figure 3.18, Table J.2). 

 

 
Figure 3.17: Loom weight clusters from Khirbat al-Mudayna (See Table J.1) 
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Figure 3.18: Textile remains and impressions from Khirbat al-Mudayna (See Table J.2) 
 

10) Tell Mazar  

Sources: (Boertien 2012, 2013; Yassine and Steen 2012) 

 Tell Mazar is a small fortress/palace located in the central Jordan Valley. During the Iron 

Age II, the entire site was a large courtyard building with evidence of domestic activities. Two 

hundred two Iron Age II loom weights made of unfired clay are published from the site. They 

include horizontally and vertically pierced examples and were found in eight distinct clusters 

(See Figure 3.19, Table K.1). Average measurements are available for seven of these clusters. I 

analyzed each cluster of weights using the published average measurements. 
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Figure 3.19: Loom weight clusters from Tell Mazar (See Table K.1) 
 

11) Tel Ta’annek 

Sources: (Fowler 1984; Friend 1998; Lapp 1964, 1969; Meehl 1995) 

 Tel Ta’annek is located in the hills between Megiddo and Beth-Shean. Most contexts at 

the site are domestic, but evidence of ritual activity was found in Locus 61. This context also 

included the largest cluster of loom weights. Lapp interpreted Locus 61 as part of a late tenth 

century cultic building (Lapp 1964: 26-28). Alternatively Fowler argued that it was a domestic 

building with evidence of household cult (Fowler 1984).  

Eight-eight fired clay loom weights are reported from the site for which measurements 

are available for fifty-eight. They loom weights include both horizontally and vertically pierced 

types (See Figure 3.20, Table L.1).  
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Figure 3.20: Loom weight clusters from Tel Ta’annek (See Table L.1) 
 

12) Tel Amal 

Sources: (Edelstein 1969; Feig 2013; Shamir 2012b) 

 Tel Amal is in the Beth-Shean Valley. Structures at the site contain evidence of domestic 

activity. One hundred seventy one loom weights are described from the site, of which 

measurements are available for 145 of them. The weights include 169 horizontally pierced 

gypsum weights, 1 horizontally pierced basalt weight, and 1 vertically pierced unbaked clay 

weight (See Figure 3.21, Table M.1).  
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 Figure 3.21: Loom weights from Tel Amal (Table M.1) 
 

13) Deir ‘Alla 

Sources: (Boertien 2004, 2007, 2013, 2014; van der Kooij and Ibrahim 1989) 

 Deir ‘Alla is located in the central Jordan Valley. Buildings at the site contain the remains 

of domestic activities. The remains of an inscription suggest that one building was used for 

ritual. Six hundred seventy-fine loom weights and one piece of fabric are published from the Iron 

Age II levels. Individual measurements are not published for the loom weights, so they are not 

analyzed in the present study. The textile fragment from Deir ‘Alla is a piece of hemp cloth. It 

has 24 warp threads/cm and 20 weft threads/cm. 
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14) Timna Mining Camp 

Sources: (Ben-Yosef et al. 2012; Shamir and Baginski 1993; Shamir et al. 2014) 

 Timna is located in the southwestern Arabah. The site was a center for copper mining and 

smelting. Seventy-six textile fragments are published from the site. They include wool, goat hair, 

and linen cloth. The fabrics made with each fiber type are published as separate groups. 

Individual measurements are available for only one linen textile. For the remaining 75 textile 

fragments, the highest and lowest warp and weft thread counts are published in three groups by 

fabric type (wool, goat hair, and linen fabrics) (See Table 3.8).  

 

Table 3.8: Textile remains from Timna (Shamir and Baginski 1993) 
  Number of 

Remains 
Warp Thread 
Count 

Weft Thread 
Count 

Type of Fabric 

Grouped Wool 63 3-12 11-40 62 weft faced, 1 balanced 
Grouped Goat Hair 9 3-5 8-20 weft faced 
Balanced Linen 3 9-12 9-12 balanced 
Warp Faced Linen 1 18 9 warp faced 
 

15) Tell el-Hammah 

Sources: (Cahill 2006; Cahill et al. 1987; Shamir 2012a)  

 Tell el-Hammah is located at the southern entrance to the Beth-Shean Valley. Textile 

related materials from Tell el-Hammah include loom weights, burnt fabric, and impressions of 

cloth on clay. Limited information is available for most of these artifacts. Only one textile 

impression from a clay jar stopper is published with warp and weft thread counts is analyzed in 

the present study. It is balanced linen fabric with fifteen treads per centimeter in both warp and 

weft. 

 

16) Hazor 

Source: (Shamir 2012a; Sheffer 1976) 

 Hazor is located north of the Sea of Galilee. Two clay stoppers from the site have fabric 

impressions (See Table 3.9). Descriptions of the impressions include the warp and weft thread 

counts and that both were woven from linen.  
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Table 3.9: Textile impressions from Hazor 

  Material 
Warp 
Count 

Weft 
Count 

Stopper #12 Linen 4-5 4-5 
Stopper #14 Linen 10-12 10-12 
 

17) Tel Masos 

Sources: (Sheffer 1976) 

Tel Masos is located on the Wadi Beer-Sheva in the Northern Negev. One textile 

impression on the bottom sherd of a vessel is described. It is of a wool fabric with four warp 

threads/cm and twenty to twenty-two weft threads/cm.  

 

 Large assemblages of artifacts from the Iron Age II Levant permit comparisons of fabrics 

reconstructed from loom weight characteristics with actual textile remains and impressions. The 

following chapter describes the methods used in this study to reconstruct the types of fabric that 

could be woven using Iron Age II loom weights and the results of this comparison. 
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Chapter 4: Reconstructing the Production Goals of Iron Age II Weavers 

 

 

 This chapter reconstructs the textiles that were woven using the Iron Age II loom weights 

described in Chapter 3 using a two-step method: first, it demonstrates a method to reconstruct, 

for the warp-weighted loom, the tension and number of warp threads/cm based on the thickness 

and mass of a loom weight. This process permits one to move from what is generally preserved - 

loom weights - to reconstruct what is not preserved - textiles. These reconstructions are 

compared to Iron Age textiles and fabric impressions to identify which textiles could have been 

woven using these loom weights and thus identify characteristics of Iron Age II fabrics missing 

from the reconstructions: fiber type and weft thread count. 

 

From Loom Weights to Warps 

 Textile remains and textile impressions from Iron Age II sites vary in warp thread count, 

weft thread count, and warp thread thickness. Warp and weft thread counts are measured in 

threads/cm. Warp thread count (warp threads/cm or warp count) describes the number of warp 

threads in one centimeter of cloth measured perpendicularly to the warp threads. Weft thread 

count (weft threads/cm or weft count) describes the number of weft threads in one centimeter of 

cloth measured perpendicularly to the weft threads. Textiles with low warp and/or weft thread 

counts have gaps between the intersecting threads and are described as “open”. Textiles with 

high warp and/or weft thread counts have no spaces between the threads and are described as 

“closed”. Warp and weft threads vary in thickness. Thick threads in either warp or weft create a 

more closed fabric than do thin threads (See Figures 4.1, 4.2, and 4.3).  
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Figure 4.1: Schematic of different types of fabric with fine threads. Warp counts increase from 
right to left and weft counts increase from top to bottom. Boxes 1, 5 and 9 are balanced fabrics, 
Boxes 2, 3, and 6 have a higher warp count than weft count, and Boxes 4, 7, and 8 have a higher 
weft count than warp count (Adapted From Andersson Strand et al. 2015: Figure 6.1.3). 
 

 
Figure 4.2: Schematic of different types of fabric with medium threads. Warp counts increase 
from right to left and weft counts increase from top to bottom. Boxes 1, 5 and 9 are balanced 
fabrics, Boxes 2, 3, and 6 have a higher warp count than weft count, and Boxes 4, 7, and 8 have a 
higher weft count than warp count (Adapted From Andersson Strand et al. 2015: Figure 6.1.3). 
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Figure 4.3: Schematic of different types of fabric with thick threads. Warp counts increase from 
right to left and weft counts increase from top to bottom. Boxes 1, 5 and 9 are balanced fabrics, 
Boxes 2, 3, and 6 have a higher warp count than weft count, and Boxes 4, 7, and 8 have a higher 
weft count than warp count (Adapted From Andersson Strand et al. 2015: Figure 6.1.3). 
 

 Weaving creates fabric by interlocking two perpendicular sets of threads. The weaver 

decides key characteristics of the finished fabric (i.e. warp count, weft count, thread thickness, 

and type of fiber) before setting up the loom. Weaving fabric based on these choices requires the 

use of loom weights of the correct size (mass and thickness) for the desired fabric.  

The initial step in weaving, “warping” or “dressing” the loom, is the process of setting up 

the warp threads on the loom. There are multiple ways to warp a loom, but all methods fulfill 

two actions: measuring to the warp threads to the correct length (slightly longer than the finished 

textile will be, so that there is sufficient length to tie the threads to the loom and loom weights) 

and attaching the warp threads to the loom. On a warp-weighted loom, the warp threads are 

suspended from a horizontal beam, and spaced to match the finished fabric’s warp thread count 

(i.e. for a fabric with 10 warp threads/cm, warp threads are attached to the beam 1 mm apart) 

(Hoffmann 1974: 82-84). 
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 Once the warp threads are attached to the loom, they are tied to the loom weights or a 

loop of thread that is itself tied to the loom weight. Multiple warp threads are attached to each 

loom weight. There are two factors that constrain the choice of loom weights: their mass and 

thickness. The mass of the loom weight provides equal tension to each warp thread to which it is 

tied. If the weight is too light and does not create sufficient tension, it is difficult for the weaver 

to manage the warp threads during weaving. Thick warp threads require more tension than thin 

warp threads (Martensson et al. 2009: 378). Additionally, linen warp threads require higher 

tension than wool warp threads (Andersson 1999: 20). 

In addition to creating tension on the warp threads, loom weights serve to organize the 

warp threads during weaving. For tabby weave (the pattern of weaving used in all Iron Age II 

textile remains and fabric impressions), two rows of loom weights both equal in length to the 

width of the finished fabric are used. The warp threads are tied to the weights alternating 

between rows (i.e. the first warp thread is tied to the front row of loom weights and the second 

warp thread is tied to the back row of loom weights). This maintains the order of the warp 

threads and constrains the textile’s width to that of the rows of loom weights (See Figure 4.4). If 

the rows of loom weights that are thinner than the width of the fabric, the fabric contracts during 

weaving. Alternatively, if the rows of loom weights are wider than the fabric, the fabric expands 

during weaving (Martensson et al. 2009).  

 

 
Figure 4.4: Impact of loom weight thickness on textile width. A) Textile woven with loom 
weights that are too thick. The textile widens during weaving. B) Textile woven with loom 
weights that are too thin. The textile contracts during weaving. C) Textile woven with loom 
weights of optimal thickness. The Textile remains the same width as the rows of loom weights 
for the entire weaving process. 
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Once the loom weights are tied to the warp threads, weaving begins. Weaving is a 

repetitive process that interlocks warp and weft threads. The “shed bar” is placed horizontally in 

the middle of the weaving and tied to alternating warp threads (See Figure 4.5). When the 

weaver pulls the shed bar forward, half of the warp threads are lifted creating a passage with one 

half the warp threads in front and the other half of the warp threads in back. The weaver passes 

the weft thread through this passage. The shed bar is then released, creating the counter-shed (the 

warp threads that were in front move to the back), and locking the weft thread in place 

(Hoffmann 1974: 45). This process continues with weft threads added one at a time until the 

textile reaches the desired length.  

 
Figure 4.5: Front view of warp-weighted loom (A Beam, B Heddle Rod, C warp threads, D loom 
weights, E spacing cord, F starting border) (After Hoffmann 1974: 24) 
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For a warp-weighted loom to work effectively, the warp threads must be under optimal 

tensions. This allows the weaver to switch between shed and counter-shed arrangements easily 

and to quickly add weft threads. If the loom weights are too light they cannot provide sufficient 

tension resulting in friction that sticks the warp threads together. This can prevent the smooth 

transition from shed to counter shed and back again, slowing the weaving process as the weaver 

must separate individual warp threads by hand. On the other hand, one cannot simply continue to 

add tension, because if the loom weights are too heavy, the warp threads will break (Martensson 

et al. 2009). For each type of warp thread (i.e. thickness and material) there is an ideal range of 

tension which enables easy transition between shed and counter shed and without breaking the 

warp threads. 

Recent work by Martensson et al. (2007a, 2007b; 2009) provides a means to interpret 

variation among loom weights. Martensson and colleagues used experimental weaving to 

identify how physical variation in the mass and shape of loom weights enables weavers to create 

fabrics with different warp threads counts and different warp thread thicknesses. Working with 

experienced weavers who used different warp thread thicknesses, warp thread counts, loom 

weight shapes, and loom weight sizes, these experiments demonstrated the importance of loom 

weight thickness in constraining the finished size of textiles and supported the relationship 

between warp thread thickness and loom weight mass (described above).  

Based on their observations, Martensson et al. suggest conditions on the ways weavers 

can arrange warp threads. First, each loom weight should be tied to between five and thirty warp 

threads: fewer than five warp threads per loom weight is inefficient as it requires too many loom 

weights for weavers to organize, and more than thirty warp threads per loom weight leads to an 

uneven weave (Martensson et al. 2009: 392). Second, warp-weighted looms are best suited for 

weaving fabrics with at least 5 warp threads/cm. Too many warp threads per centimeter creates 

fabric that is difficult to weave, because friction from the warp threads rubbing together makes it 

difficult to change sheds. Martensson et al. suggest a maximum of 30 thin warp threads/cm (10 

g-20 g tension required per thread), 20 medium warp threads/cm (20 g-30 g tension required per 

thread), and 10 thick warp threads/cm (more than 30 g of tension required per thread) (See Table 

4.1) (Martensson et al. 2009: 392-393). 
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Table 4.1: Limitations on warp threads per centimeter (Martensson et al. 2009: 392-393) 
  Minimum Maximum 

Threads/cm     

Very Thin Thread (10-20g tension) 5 30 
Thin Thread (20-30g tension) 5 20 
Thick Threads (>30g tension) 5 10 

 

The results of Martensson et al.’s experiments can be summed up as follows: heavy, thick 

loom weights are best suited for weaving low-warp-thread-count fabrics with thick warp threads; 

light, thin loom weights are best suited for weaving high-warp-thread-count fabrics with thin 

warp threads. The fact that evenly woven textiles are recovered from multiple Iron Age II sites 

suggests that Iron Age II weavers followed these guidelines (Martensson et al. 2009: 396-397).  

Martensson et al. use these observations to reconstruct the fabrics that could be woven 

with different loom weights. They provide a set of equations that which use a loom weight’s 

mass and width and a set of possible tensions (e.g. 10 g, 20 g, 30 g, and 40 g) to calculate 

characteristics of fabric that could be woven with the loom weight (i.e. warp thread count and 

warp thread thickness) (Martensson et al. 2009: 393).  

Their first equation determines the number of warp threads that should be attached to a 

loom weight for efficient weaving. Because the tension is evenly distributed across all attached 

warp threads, the number of warp threads is equal to a loom weight’s mass divided by the 

tensions selected by the analyst (See Figure 4.6) (Martensson et al. 2009: 393).  

 

 

Figure 4.6: Equation to calculate the number of warp attached to one loom weight (Martensson et 
al. 2009: 393) 
 

As each warp-weighted loom is set up with two rows of loom weights (see above), 

calculating the number of warp threads for each pair of loom weights is a necessary intermediate 

step before determining the number of warp threads per centimeter. The warp threads for a pair 

of loom weights are thus equal to twice the number of warp threads attached to a single loom 

weight (See Figure 4.7) (Martensson et al. 2009: 393).  
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Figure 4.7: Equation to calculate the number of warp threads attached to two loom weights 
(Martensson et al. 2009: 393) 
 

Finally, warp threads are distributed over the width of the fabric. As discussed above, to 

create an even fabric, the total width of the row of loom weights must be equal to the width of 

the fabric. Therefore each centimeter of fabric corresponds to a centimeter of each row of loom 

weights. The number of warp threads/cm can then be calculated by dividing the number of warp 

threads attached to two loom weights by the thickness of the loom weights (See Figure 4.8) 

(Martensson et al. 2009: 393). 

 

 
Figure 4.8: Equation to calculate the number of warp threads/cm (Martensson et al. 2009: 393) 
 

 Martensson et al. use this approach to compare the results for different tensions selected 

by the authors (See Table 4.2). Their approach results in a mathematical reconstruction of 

textiles that could be woven at each specific tension value. Arrangements of warp threads with 

too many or too few warp threads/cm or per loom weight are rejected, because they would be too 

difficult or inefficient to weave (Martensson et al. 2007a; Martensson et al. 2009). 
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Table 4.2: Example table using Martensson et al.’s approach to analyze a loom weight from 
Ashkelon (Master 2011) 
  A B C D 
Warp threads 
requiring 

10g warp 
tension 

20g warp 
tension 

30g warp 
tension 

40g warp 
tension 

Number of 
threads per loom 
weight 

32 16 11 8 

Number of 
threads per two 
loom weights 

64 32 22 16 

Warp threads/cm 9 4 3 2 

Evaluation of 
stability 

Possible, 
Too many 
threads per 
weight 

Possible, too 
few 
threads/cm 

Unlikely, too 
few threads/cm 

Unlikely, too 
few threads/cm 

Ashkelon Loom Weight 44452: Mass 328g, Thickness 6.9cm 

 

Although Martensson et al.’s approach is a good starting point in determining the types of 

fabric woven using a given loom weight, their approach underestimates the full variation of 

fabrics, as their reconstructions only tested a set number of specific tensions. Their approach 

does not address textiles that required tensions that fall between those they tested, which could 

lead to reconstructions that do not identify any arrangement of warp threads for a loom weight. 

Such an outcome is shown in the loom weight evaluated in Table 4.2. 

 Building on Martensson et al.’s observations, I developed a method that accounts for the 

full range of fabrics that can be woven with a loom weight. From the equations and limits 

Martensson et al. describe, I derived a set of four inequalities. Each inequality can be used to 

identify a tension based on the known mass and width of a loom weight. The first set of 

inequalities identifies the tensions for looms set up with the highest and lowest threads per loom 

weight (5-30 threads per loom weight) (see above). The second set of inequalities identifies the 

tensions for looms set up with the highest and lowest threads per centimeter (5-30 threads/cm) 

(see above). These ranges are based on Martensson et al.’s limits of warp threads per centimeter 

and warp threads per loom weight and describe the optimum loom set-ups (the optimum warp 

thread arrangement enables weavers to efficiently switch sheds and results in a uniform fabric 

with even distribution of warp and weft threads). Although weavers can use loom weights in 



   

59 
 

suboptimal arrangements (e.g. too many or too few threads/cm or too high or too low tension), 

such an arrangement is difficult and the operation may fail if the warp thread counts or tensions 

are too high or too low. Iron Age II textile remains and impressions show even weaves that 

suggest the use of optimal arrangements. Therefore, I calculated only the optimal arrangements 

of warp threads. I discuss the possible use of loom weights in suboptimal arrangements in my 

results, but do not include them in my calculations.  

Each inequality I developed is described below, followed by a figure that shows the step-

by-step derivation. A loom weight from Beth-Shean with a mass of 117 g and thickness of 4.8 

cm is used to demonstrate the calculations.  

 

Inequality 1:  

 Figure 4.9 shows the derivation of Inequality 1 from the lower limit of at least five 

threads attached to each loom weight. From Martensson et al.’s original equation (See Figure 

4.6), I substituted mass/tension for the number of threads per loom weight. I then isolated the 

tension for the final inequality. For a loom weight with mass 117 g, this results in a tension less 

than or equal to 23.4 g per warp thread. 

 

 
Figure 4.9: Derivation of inequality to calculate the maximum tension for a loom weight based 
on five threads per loom weight 
 

Inequality 2: 

Figure 4.10 shows the derivation of Inequality 2, which is based on the maximum number 

of thirty warp threads attached to each loom weight. Again, I substituted mass/tension for the 

number of threads per loom weight (See Figure 4.6). I then isolated the tension variable. For a 

loom weight with mass 117 g, this results in a tension greater than or equal to 3.9 g. 
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Figure 4.10: Derivation of inequality to calculate the minimum tension for a loom weight based 
on thirty threads warp per loom weight 
 

Inequality 3: 

Inequality 3 is based on the minimum number of 5 warp threads/cm. The derivation of 

Inequality 3 is shown in figure 4.11. I substituted the number of warp threads per two loom 

weight/loom weight thickness for the number of warp threads/cm (See Figure 4.8). I then 

substituted 2 X the number of warp threads per loom weight for the number of warp threads per 

two loom weights (See Figure 4.7). Next, as before, I substituted loom weight mass/tension (See 

Figure 4.6). Finally, I isolated the tension. The loom weight with mass 117 g and thickness 4.8 

cm, results in a tension less than or equal to 9.75 g. 

 

 
Figure 4.11: Derivation of inequality to calculate the maximum tension for a loom weight based 
on five threads/cm 
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Inequality 4:  

 Figure 4.12 shows the derivation of Inequality 4. The fourth inequality is based on the 

maximum number of warp threads per centimeter. This is a conditional inequality, because the 

maximum number of warp threads per centimeter varies in relation to the thickness of warp 

threads. I substituted the number of warp threads per two loom weights/loom weight thickness in 

place of the number of warp threads per centimeter (See Figure 4.8). I then substituted two X the 

number of warp threads per loom weight for the number of threads per two loom weights (See 

Figure 4.7). Next, I substituted loom weight mass/tension (See Figure 4.6). Finally, I isolated the 

tension. The loom weight with mass 117 g and thickness 4.8 cm, results in a tension of 1.635 g.  

This inequality must be evaluated for each potential range of tension, because of the 

conditional relationship between tension and the maximum number of warp threads/cm.  

 

 
Figure 4.12: Derivation of inequality to calculate the minimum tension for a loom weight based 
on ten, twenty, or thirty threads/cm 

 

 These four inequalities identify four limiting values. The first upper bound and lower 

bound are based on the number of threads per loom weight. The second upper bound and lower 

bound are based on the number of threads per centimeter. A range of tensions between the lowest 

upper bound and highest lower bound makes all four inequalities true mathematical statements. 

A tensions between those values is within the optimal ranges of warp threads per centimeter and 
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warp threads per loom weight. For the example of the loom weight with mass 117 g and 

thickness 4.8 cm, the range is between 9.75 g and 3.9 g of tension.  

 

Equation 1: 

 Figure 4.13 shows the derivation of an equation to calculate the warp threads per 

centimeter of textile using the optimal range of tensions derived using the inequalities. I started 

from Martensson et al.’s observation that the possible number of warp threads per centimeter is 

equal to the warp threads attached to two loom weights/loom weight’s thickness (See Figure 

4.8). I then substituted two X warp threads per loom weight in place of the number of warp 

threads attached to two loom weights (See Equation 4.7). Next, I substituted mass/tension for the 

number of warp threads attached to a loom weight (See Figure 4.6), and simplified to reach the 

final equation.  

 

 

Figure 4.13: Derivation of equation to calculate the number of warp threads/cm 

 

Thus to calculate the optimum number of warp threads per centimeter for each loom 

weight, I used the mass and thickness of each loom weight, substituting the highest and lowest 

tension identified for each into separate instances of the equation. The results are the highest and 

lowest warp thread count possible for each loom weight. For example, for the loom weight with 

mass 117 g and thickness 4.8 cm, the optimal range is between 5 and 12.5 warp threads/cm. 

Using these inequalities and equations provides the full range of variation possible using 

what Martensson et al. identify as optimal loom set ups. These tension ranges can be used to 

reconstruct the thickness of the non-preserved warp threads based on the recovered loom 
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weights. High tensions suggest thick warp threads. Low tensions suggest thin warp threads. The 

range of warp threads/cm can be used further to reconstruct if the fabric woven with the 

particular loom weights would have been open or closed. In the example from Beth-Shean, 

tensions between 3.9 g and 9.75 g and warp thread counts between 5 and 12.5 warp threads/cm, 

as calculated above, suggest an open textile woven with thin warp threads. 

 

Iron Age II Textile Reconstructions from Loom Weights 

The results of my calculations are presented in Figures 4.14 – 4.23 for individual loom 

weights and Figure 4.24 for groups of loom weights (See Table N.1, N.2). These demonstrate 

that the majority of Iron Age II loom weights are best suited for weaving textiles with low warp 

thread counts. 95.7% of the individual loom weights were too wide to be used on looms with 

fifteen or more warp threads/cm (See Table 4.3). When used to weave fabric with the highest 

optimal warp thread counts, these weights were suited for weaving thin warp threads that 

required low tensions (See Table 4.4). At the other extreme, the results showed that five warp 

threads/cm was the minimum for every loom weight (based on Martensson et al.’s suggestion 

that five warp threads/cm is the lowest optimal warp thread count). If used to weave fabrics with 

five warp threads/cm, most Iron Age II loom weights would still provide low tensions, although 

increased from the arrangements with higher warp counts (See Table 4.4). Figure 4.24 and Table 

4.5 show the same result for loom weights for which measurements were published as group 

averages (i.e. weights from Khirbat al-Mudayna, Tell Mazar, and Kuntillet ‘Ajrud). These results 

demonstrate that these weights were also best suited for weaving textiles with low warp thread 

counts and low tensions. 
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Figure 4.14: Calculated warp thread count and tensions for individual loom weights from 
Ashkelon (See Table N.1) 

 
Figure 4.15: Calculated warp thread count and tensions for individual loom weights from Beth-
Shean (See Table N.1) 
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Figure 4.16: Calculated warp thread count and tensions for individual loom weights from the 
City of David Excavation (See Table N.1) 

 
Figure 4.17: Calculated warp thread count and tensions for individual loom weights from Kadesh 
Barnea (See Table N.1) 
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Figure 4.18: Calculated warp thread count and tensions for individual loom weights from 
Kuntillet ‘Ajrud (See Table N.1) 
 

 
Figure 4.19: Calculated warp thread count and tensions for individual loom weights from Tell 
Ta’annek (See Table N.1) 
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Figure 4.20: Calculated warp thread count and tensions for individual loom weights from Tell 
Afis (reference line placed at x = 15) (See Table N.1) 

 
Figure 4.21: Calculated warp thread count and tensions for individual loom weights from Tel 
Amal (See Table N.1) 
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Figure 4.22: Calculated warp thread count and tensions for individual loom weights from Tel 
Batash (See Table N.1) 

 
Figure 4.23: Calculated warp thread count and tensions for individual loom weights from Tell es-
Safi (See Table N.1) 
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Figure 4.24: Calculated warp thread count and tensions for groups of Iron Age II loom weights 
(See Table N.2) 
 
Table 4.3: Cumulative percentiles of loom weights suited for weaving arrangements with 
different warp thread counts 
Maximum Warp 
Thread/CM 

Individual Loom 
Weights 

Groups of Loom 
Weights 

<10 60.40% 83.3% of Groups 
<15 95.70% 100.00% of Groups 
<20 99.60%   
<25 99.90%   
<30 100.00%   
Maximum 25.00 Threads/cm 14.46 Threads/cm 
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Table 4.4: Cumulative percentiles of individual loom weights suited for weaving arrangements 
with different tensions 
Tension (g) Tension with Highest 

Warp Thread Count 
Tension with Lowest 
Warp Thread Count 

<5g 25.10% 5.00%
<10g 64.40% 23.40%
<15g 86.60% 49.90%
<20g 92.60% 77.90%
<25g 96.10% 89.70%
<30g 99.20% 94.60%
<35g 99.70% 98.60%
<40g 99.90% 99.50%
<45g 99.90% 99.90%
<50g 100.00% 100.00%
Maximum 46.90g 46.90g
 
Table 4.5: Cumulative percentiles of groups of loom weights suited for weaving arrangements 
with different tensions 
Tension (g) Tension with Highest 

Warp Thread Count 
Tension with Lowest 
Warp Thread Count 

<5g 5.60% Groups 0.00% Groups
<10g 55.60% Groups 11.1% Groups
<15g 72.20% Groups 50.00% Groups
<20g 83.30% Groups 61.10% Groups
<25g 94.40% Groups 72.20% Groups
<30g 94.40% Groups 77.80% Groups
<35g 100.00% Groups 88.90% Groups
<40g  88.90% Groups
<45g  88.90% Groups
<50g  94.40% Groups
<55g  100.00% Groups
Maximum 34.83g 50.36g
 

 

Comparison of Loom Weights with Preserved Textile Remains and Impressions 

 Iron Age II textiles would have varied with respect to the number of weft threads per 

centimeter. If these fabrics had low warp counts, like those woven with the loom weights in this 

sample, weft-dominant fabrics would have been closed fabrics, with only the weft threads visible 

on the finished fabric (i.e. weft faced) and balanced or warp-dominant fabrics would have been 

open weaves with spaces between the threads (See Figure 4.1, 4.2, and 4.3). If textiles had low 
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warp counts and thin warp threads, weavers could not have made textiles with higher warp 

counts than weft counts using Iron Age II loom weights.  

Although weft thread count is an important part of variation in textiles, it cannot be 

reconstructed from loom weights alone. A comparison of the warp thread counts calculated from 

Iron Age II loom weights to the warp thread counts of preserved textiles and impressions shows 

the range of potential weft counts and the fiber types of textiles that could have been woven with 

the loom weights. 

 Figure 4.25 is a scatter plot of preserved Iron Age II textile remains and impressions 

(warp threads per centimeter on the x-axis and weft threads per centimeter on the y-axis) with the 

shape of each point corresponding to the fiber used to produce the textiles it represents (e.g. 

wool, linen, goat hair, hemp, sha’atnez, or unidentified). The diagonal line (y = x) on Figure 4.25 

indicates the boundary between warp-dominant textiles and weft-dominant textiles. Textile 

remains and impressions close to this line are balanced. 

.  
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Figure 4.25: Textile remains and impressions from Kuntillet ‘Ajrud, Kadesh Barnea, Deir ‘Alla, 
Khirbat al-Mudayna, Tel Masos, Tell el-Hammah, Tel Batash, and Hazor. The diagonal line is 
set at x = y (Boertien 2013; Shamir 2007c, 2012a; Sheffer 1976, 2001; Sheffer and Tidhar 2012) 
 

 For the textiles from Timna, only one, a linen fragment, was published with individual 

warp and weft thread counts. The remaining textiles were published in three groups (e.g. wool, 

linen, and goat hair textiles). Figure 4.26 therefore shows the ranges of warp and weft counts for 

each group of textiles. As both the wool and goat hair textiles are primarily weft-dominant 

fabrics, both groups are plotted as rectangles, falling mostly above the y = x function (See Figure 

4.25). The corner of each rectangle corresponds to the minimum and maximum thread count. 

One balanced wool textile fragment is represented by the intersection of the rectangle containing 

all wool textiles and the x = y function. Three of the linen textiles are balanced fabrics and are 
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plotted as a line segment on the y = x function. The final linen textiles is plotted according to the 

published individual values.  

 

 
Figure 4.26: Textile remains from Timna. Rectangles are the ranges of wool and goat hair 
textiles (Shamir and Baginski 1993)  
  

 Figure 4.25 and Figure 4.26 demonstrate that the sample of preserved Iron Age II textile 

remains and impressions contains two distinct types of textiles. The general pattern can be 

described as weft-dominant fabrics made of animal fibers and balanced and warp-dominant 

fabrics made of plant fibers. Weft-dominant textile remains are made from animal fiber yarns 

(wool, goat hair, one sha’atnez, and one unidentified). Shamir (2007c: 262; 2012a) and Sheffer 

(1976, 2001) also interpreted the textile impressions from vessel bases as reflecting animal fiber 
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textiles. Balanced and warp-dominant textiles are primarily linen, but this group also includes 

one hemp, three wool, one unidentified, and two sha’atnez. 

 The scatterplot of Iron Age II textile remains and impression permitted a comparison 

between the warp counts of textiles remains and impressions and the warp counts reconstructed 

from Iron Age II loom weights. Two parallel lines perpendicular to the x-axis at the highest and 

lowest warp thread counts calculated from loom weights show the range of preserved textile 

remains and impressions that could have been woven with the sample of Iron Age II loom 

weights (i.e. those textiles and impressions with warp thread counts between the two lines) (See 

Figure 4.27). 

 Based solely on a comparison of warp thread, the weft-dominant fabrics could have been 

woven using Iron Age II loom weights. The weft-dominant, animal fiber textiles all had warp 

thread counts lower than fifteen warp threads/cm. Textiles, like these, with fifteen or fewer warp 

threads/cm could have been woven using Iron Age II loom weights (The examples of weft-

dominant fabrics with fewer than 5 warp thread/cm are discussed in Chapter 5) (See Table 4.3).  

The warp-dominant and balanced fabrics have a wide range of warp counts (4.5-40 warp 

threads/cm). 33.7% of the warp-dominant and balanced textile remains and impressions 

(excluding the remains from Timna) have warp thread counts lower than fifteen threads/cm. 

Based solely on comparison of loom warp weight warp thread counts, these textiles could have 

been woven using Iron Age II loom weights. The remaining 66.3% of balanced and warp-

dominant textiles have warp thread counts too high to have been woven on the warp-weighted 

loom. Therefore, in terms of production techniques, warp-dominant and balanced textiles should 

be analyzed as two separate groups: those that could have been woven using the warp-weighted 

loom, and those that were woven on a different loom type, such as the ground or upright loom 

(See Figure 4.27). 
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Figure 4.27: Textile Remains and impressions identifying potential production method. The 
diagonal solid line is set at y = x, to assist in differentiating weft-dominant (above the line), 
balanced (on the line), and warp-dominant (below the line) textiles. The vertical dashed lines are 
set at y = 5 and y = 15, showing the optimal range of warp counts identified for Iron Age II loom 
weights. 
 

Results of Primary Analyses 

 The results of these analyses provide the first evidence that Iron Age II weavers used one 

or more types of loom in addition to the warp-weighted loom. The next chapter will address two 

additional questions to clarify the relationship between Iron Age II weavers’ use of warp-

weighted looms and the types of textiles that they wove: what range of warp thread thickness 

could Iron Age II loom weights have been used to weave and could Iron Age II loom weights 

have been used to weave fabrics with fewer than five warp threads/cm.  
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Chapter 5: Identifying the Fabrics Made with Warp-weighted looms 

 

 

 The analysis in Chapter 4 show that the warp thread counts of some Iron Age II fabrics 

are too high to have been woven using warp-weighted looms. Weaving these high warp count 

textiles would have required weavers to use other loom types in addition to the warp-weighted 

loom. The analyses from Chapter 4, however, do not provide sufficient information to determine 

which fabrics were made using warp-weighted looms and which were made with other types of 

looms.  

Results of two additional lines of investigation demonstrate that Iron Age II loom weights 

were used to weave weft-dominant animal fiber textiles. Comparing the fabrics’ warp thread 

thicknesses to the tensions calculated for the loom weights demonstrates that loom weights 

provide sufficient tension to weave the weft-dominant fabrics in my sample but not enough 

tension to weave the warp-dominant and balanced fabrics. Weft-dominant textiles with fewer 

than five warp threads/cm suggest a problem with the conclusion that all weft-dominant textiles 

were woven with warp-weighted looms, because five warp threads/cm is the theoretical 

minimum warp count identified for warp-weighted looms (Martensson et al. 2009). Adjusting the 

initial assumptions used in the analyses from Chapter 4 to permit textiles with fewer than 5 warp 

threads/cm shows that these textiles could in fact have been woven using warp-weighted looms. 

 

Comparing Warp Thread Thickness and Loom Weight Tension 

 Iron Age II weavers had to arrange warp threads so that each warp thread was at the 

appropriate tension for it its material and thickness. If the loom weight is too heavy, the tension 

can cause the warp threads to break; too light, the shed cannot easily change. On a warp-

weighted loom, the tension is set by tying a specific number of warp threads to each loom weight 

to equally distribute the weight’s mass. For example, if a set of warp threads each require 10 g of 

tension, a weaver can tie ten warp threads each to a set of weights that each weight 100 g.  

According to Martensson et al.’s (2009) study, thick warp threads require more tension 

than thin warp threads (See Table 5.1). Figure 5.1 shows the relationship between tension and 

warp thread count for four loom weights. The relationships shown in the graph are 

transformations of the function f(x) = 1/x (See Figure 4.2). A loom weight creates the lowest 



   

77 
 

possible tension when tied to the maximum number of warp threads: conversely, it creates the 

highest possible tension when tied to the minimum number of warp threads.  

 

Table 5.1: Warp tensions needed to weave with warp threads of different thicknesses 
(Martensson et al. 2009: 378). 
Thread Diameter 
(mm) 

Tension Needed to Weave 
(g) 

≤0.3 c. 10 
0.3-0.4 c. 15-20 
0.4-0.6 c. 25-30 
0.8-1.0 c. 40 
 

 
Figure 5.1: Relationship between warp thread count and tension for four loom weights: 29-107-
591 from Beth-Shean (6.3cm thick and 428g), 157 from Ta’annek (10.1cm thick and 496g, 
TA.92.G.320 from Tell Afis (3.5cm thick and 150g), and 130 from the City of David (4.7cm 
thick and 48.8g). 
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The textile remains and impressions in my sample show that Iron Age II textiles were 

made with warp threads of varied thicknesses that would have required weavers to use loom 

weights which provided appropriate tensions or use a different type of loom if appropriate loom 

weights were not available. Warp thread thicknesses from textile remains and impressions can 

thus be compared to the tensions calculated for loom weights to test if a given fabric could have 

been woven with loom weights or a different type of loom.  

Warp thread thicknesses are only published for textile remains and impressions from 

Kuntillet ‘Ajrud and Khirbat al-Mudayna. The thread thicknesses of textiles remains from 

Kuntillet ‘Ajrud are described in relative terms as “fine”, “medium”, and “coarse” (Sheffer and 

Tidhar 2012: 292-297). Although these descriptions cannot be matched to exact tensions, “fine” 

warp threads would have required less tension than “medium” warp threads and “medium” warp 

threads would have required less tension than “coarse” warp threads. Exact measurements are 

published for the textile remains and impressions from Khirbat al-Mudayna, which permits the 

tensions required to weave these textiles to be reconstructed from Table 5.1 (Boertien 2013: 192, 

226-229). 

 

Tension Requirements of Weft-dominant Fabrics 

  Seven weft-dominant textiles were recovered from Kuntillet ‘Ajrud: three are made with 

fine threads and four are made with medium threads (See Table 5.2). The three textiles made 

with fine threads each have between 10 and 12 warp threads/cm. Figure 5.2 shows the tensions 

calculated for arrangements of loom weights with 10 to 12 warp threads/cm (See Table O.1). For 

loom weights with a calculated maximum warp thread count of between 10 and 12 threads/cm, 

the tension calculation is based on the highest possible warp count. For loom weights with a 

calculated maximum warp thread count greater than 12 warp threads/cm, the tension calculation 

is based on a warp thread count of 12 warp threads/cm, because these loom weights could still be 

used to weave textiles with twelve threads/cm. 92.7% of the tensions calculated in Table 5.3 are 

less than 10 g per thread. Tensions below 10 g per warp thread could only be used to weave 

fabrics made with fine threads, like the three from Kuntillet ‘Ajrud (See Table 5.1). 
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Table 5.2: Descriptions of weft-dominant fabrics from Kuntillet ‘Ajrud (Sheffer and Tidhar 
2012) 
Artifact 
Number Material Thickness

Warp 
Count 

Weft 
Count 

35 Wool Medium 5 20
91 Wool Medium 5 16
98a   Sha'atnez Medium 5 10
95a   Wool Medium 7 20
36 Wool Fine 10 16
105 Wool Fine 12 18
107 Wool Fine 12 28
 

 
Figure 5.2: Tension calculations for warp arrangements between ten and twelve warp threads/cm 
– the line is placed at Tension = 10 g for reference (See Appendix O.1). 
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 The four textiles from Kuntillet ‘Ajrud made using medium-thickness threads would have 

required higher tensions to weave than those made with fine warp threads, but they still could 

have been woven using warp-weighted looms. The four textiles made with medium warp threads 

have warp counts of between 5 and 7 threads/cm. Figure 5.3 shows the tensions calculated for 

loom weights when used to weave fabrics with 5 warp threads/cm. 76.3% of these arrangements 

would have created more than 10 g of tension per warp thread, enabling weavers to work with 

thicker warp threads, such as those used to produce these four textiles (See Table 5.3). 

 

 
Figure 5.3: Frequency of different tensions for loom weights when used to weave fabric with 5 
warp threads/cm  
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Table 5.3: Percent of loom weights capable of weaving different tensions with warp 
arrangements of 5 warp threads/cm 
Tension (g) Loom Weights 
≤ 10 g 23.40% 
10 g – 20 g 54.70% 
20 g – 30 g 16.50% 
30 g -  40 g 4.90% 
40 g – 50 g 0.50% 
 

 Impression MT 937 from Khirbat al-Mudayna is of a fabric made from 0.25 mm-thick 

threads with 14 warp threads/cm and 18 weft threads/cm (Boertien 2013: 228). It could have 

been woven using an Iron Age II warp weighed loom. Figure 5.4 shows tensions calculated loom 

weights used to weave fabric with 14 warp threads/cm (twelve loom weights with a calculated 

maximum of 13.95 warp threads/cm are included as well) (See Table O.2). All of the tensions 

are suitable for weaving fabrics with very thin warp threads less than 0.3 mm-thick, such as those 

apparent on MT937 (See Table 5.1).  
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Figure 5.4: Tensions calculated for loom weights with 14 warp threads/cm 
 

 Iron Age II weft-dominant fabrics show a relationship between warp thread count and 

thread thickness in which low warp count fabrics would have required high tensions and high 

warp count textiles would have required low tensions. The loom weights in this study’s sample 

were designed to weave textiles with this relationship between warp counts and warp thread 

thickness, as shown in Figure 5.1. This suggests that the Iron Age II weft-dominant textiles could 

have been woven using these loom weights.  

 

Tension Requirements for Warp-dominant and Balanced Fabrics 

 33.7% of warp-dominant and balanced textiles and impressions have fewer than 15 warp 

treads/cm, and thus, in theory, could have been woven on the warp-weighted loom. However, the 

thickness of warp threads used to make these fabrics indicates that these fabrics could not have 
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been woven using the Iron Age II warp-weighted looms currently reconstructed, because the 

preserved loom weights could not have provided enough tension to weave these threads. As with 

weft-dominant fabrics, this analysis must be focused on fabrics from Kuntillet ‘Ajrud and 

Khirbat al-Mudayna, which are the only two sites with published warp thread thicknesses for 

textile remains and impressions.  

 The relationship between warp count and warp thread thickness in fabrics from Kuntillet 

‘Ajrud is different from the pattern observed in Iron Age II loom weights (i.e. thick warp threads 

require low warp counts and high warp counts require thin warp threads) (See Figure 5.1). The 

warp-dominant and balanced textiles from Kuntillet ‘Ajurd include fabrics with high warp counts 

and medium or coarse threads. Thus, one can conclude that these could not have been woven 

with warp-weighted looms (See Figure 5.5).  
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Figure 5.5: Thread thickness of warp-dominant and balanced textiles from Kuntillet ‘Ajrud 
(Diagonal black line is y=x, indicating balanced textiles). 

 

Only eight weft-dominant or balanced textiles from Kuntillet ‘Ajrud accord with the 

required relationship between warp thread count and warp thread thickness suggested by tensions 

calculated from loom weights (Figure 5.1): two with low warp thread counts (8 threads/cm) and 

medium threads, and six with higher warp thread counts (10-12 threads/cm) and fine threads. 

However, even these eight textiles may have required too much tension to weave using known 

loom weights, as they were woven from linen warp threads. Linen warp threads require more 

tension to weave with than animal fiber warp threads of the same thickness (Andersson 1999: 

20). This difference in thread material may have made it impossible to weave the Kuntillet 

‘Ajrud fabrics with warp-weighted looms using the loom weights in this study. 

 Analysis of two warp-dominant fabrics from Khirbat al-Mudayna shows that they could 

not have been woven with Iron Age II loom weights. One of these fabrics is represented by an 
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impression on a clay stopper: it had 10 warp threads/cm that were 0.5 mm-thick. The other fabric 

is a wool textile with 16 warp threads/cm that are 0.41 – 0.52 mm-thick (Boertien 2013: 193-

194, 226). Weaving fabrics such as these that have warp threads 0.41 - 0.52 mm-thick requires 

25-30 g of tension (See Table 5.1). Iron Age II loom weights would not provide tensions of 25-

30 g when used to weave fabrics with ten or sixteen warp threads/cm. Thus these fabrics must 

have been woven on a different type of loom (See Table O.1, Figure 5.2).   

 

How Tension Indicates the Purpose of Warp-weighted looms 

 Comparing tensions calculated from Iron Age II loom weights to the warp thread 

thicknesses of recovered fabrics and impressions shows that Iron Age II weft-dominant fabrics 

could been produced using warp-weighted looms, but warp-dominant and balanced textiles could 

not have. Among Iron Age II fabrics, weft-dominant textiles were primarily made from animal 

fiber yarns (See Chapter 4). These results indicate that Iron Age II loom weights were designed 

so that weavers could produce weft-dominant animal fiber fabrics using warp-weighted looms. 

 

Weaving Fabrics with Low Warp Counts 

 Iron Age II warp-weighted looms could only be used to weave fabrics with low warp 

counts (fewer than 15 warp threads/cm), but a subset of weft-dominant fabrics with fewer than 5 

warp threads/cm require additional discussion. Martensson et al. (2009: 393) observe that, 

although warp-weighted looms are best suited for weaving textiles with five or more warp 

threads/cm, they could be used to weave textiles with lower warp counts, albeit with reduced 

efficiency. Current knowledge of warp-weighted looms does not enable quantification of this 

loss of efficiency. Nor is it certain that this limit only occurs when weaving with warp-weighted 

looms: it may also be difficult to weave textiles with fewer than five warp threads/cm on ground 

or upright looms. In order to evaluate the possibility that Iron Age II fabrics with fewer than 5 

warp threads/cm were woven using warp-weighted looms, the initial analyses of Iron Age II 

loom weights were rerun without the lower limit of 5 warp threads/cm to recalculate warp thread 

counts and tensions (See Chapter 4). Figure 5.5 shows that weavers could have used Iron Age II 

warp-weighted looms to weave fabrics with fewer than 5 warp threads/cm, although the tensions 

reconstructed for the lowest calculated warp counts may have been impractical, as they would 
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have broken the warp threads (this reflects a limit where the number of warp threads per 

centimeter is zero). 

 

 
Figure 5.4: Recalculated tensions for Iron Age II loom weights without the minimum of 5 warp 
threads/cm  
 

Warp-weighted looms Were Tools for Weft-dominant Fabrics 

 Analyses of remains, textile impressions, and loom weights shows that Iron Age II textile 

production was more complex than previously thought; there must have been multiple types of 

looms in use contemporaneously, and that the type of loom used was, in large part, dictated by 

the type of fabric woven. The warp counts and warp thread thicknesses of most weft-dominant 

fabrics fall within the limits calculated for Iron Age II loom weights, and additional calculations 

in this chapter show that even those weft-dominant fabrics with fewer than five warp threads/cm 

could have been woven using warp-weighted looms. However, warp-dominant and balanced 



   

87 
 

fabrics have warp thread counts that are too high and warp threads that are too thick to have been 

woven with Iron Age II loom weights. 

 Use of loom weights in the Iron Age II was thus related to the production of weft-

dominant animal fiber fabrics. Identifying the relationships between warp-weighted looms and a 

particular fabric type, however, does not fully explain why large numbers of weavers over a wide 

geographic region adopted this new type of loom. The following chapter suggests that use of 

warp-weighted looms was related to existing differences in the production of animal fiber and 

plant fiber fabrics and the uses to which these fabrics were put.  
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Chapter 6: Two Strategies of Textile Procurement in the Iron Age II 

   

 

 The archaeological record of Iron Age II Levantine weaving is unusually rich, because of 

the widespread use of warp-weighted looms and the good preservation of clay and stone loom 

weights. The ubiquity of loom weights in sites from this period may be the reason that 

reconstructions of Iron Age II textile production identify warp-weighted looms as the tools used 

to weave multiple distinct types of fabric (e.g. fine wool, fine linen, coarse linen, and sha’atnez) 

(e.g. Boertien 2013; Browning 1988, 2001; Shamir 2007c; Sheffer and Tidhar 2012). The 

analyses in Chapters 4 and 5 provide new insights into the fabrics that could have been woven 

with Iron Age II warp-weighted looms. The weights analyzed in this study are best suited for 

looms used to weave textiles with low warp counts, similar to the weft-dominant animal fiber 

fabrics in the sample of textile remains and textile impressions. A comparison of this conclusion 

to the expectations of hypotheses described in Chapter 2 suggests weaving with warp-weighted 

looms was only one of multiple distinct methods that Iron Age II people used to obtain textiles. 

  

Sha’atnez Tapestries used for Neo-Assyrian Tribute 

Browning (1988, 2001) interprets Iron Age II warp-weighted looms as tools to weave 

fabrics for tribute to the Neo-Assyrian Empire. He describes these textiles as sha’atnez tapestries 

(Browning 2001: 253-254). Three examples of sha’atnez fabric with wool wefts and linen warps 

come from Kuntillet ‘Ajrud: one weft-dominant textile made with medium threads, one balanced 

textile made with medium threads, and one warp-dominant textile without a description of thread 

diameter. The warp thread counts of the weft-dominant (5 warp threads/cm) and balanced (8 

warp threads/cm) textiles are within the range calculated for Iron Age II loom weights (See 

Tables N.1 and N.2), but the loom weights may not have provided sufficient tension to weave the 

medium linen warp threads (See Chapter 5). The warp-dominant example has 18 warp 

threads/cm, which is too high to have been woven with Iron Age II loom weights.  

Although two of the sha’atnez textiles from Kuntillet ‘Ajrud have warp counts that could 

have been made with Iron Age II warp-weighted looms, these textiles are not tapestries like the 

sha’atnez textiles Browning describes. Weaving tapestries with linen warp threads requires 

looms able to provide high tensions (Andersson 1999: 20; Barber 1992: 111). The loom weights 
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analyzed in this study are suitable for warp arrangements with relatively low tensions (e.g. 

78.1% are suitable for arrangements with tensions of 20 g or less), and thus could not have been 

used to weave tapestries with linen warp threads (See Table 5.1). In fact, Barber writes that the 

high tensions needed for tapestry weaving would have been impossible with warp-weighted 

looms (Barber 1992: 111). Although Iron Age II loom weights may have been suitable for 

weaving some sha’atnez fabrics, Browning’s interpretation of Iron Age II loom weights as tools 

for sha’atnez tapestries can be rejected (See Table 6.1). 

 

Table 6.1: Evaluation of hypothesized products of Iron Age II loom weights 
Textile Description Conclusion 

1) Neo-Assyrian Tribute 

Sha'atnez Tapestries Rejected: Tapestries with linen warp threads would require 

too much tension for Iron Age II loom weights 

2) Regional Specialization for Trade and Ritual 

Bast Textiles Rejected: Iron Age II bast textiles have warp thread counts 

too high and would require too much tension for Iron Age II 

loom weights 

 

Animal Fiber Textiles Tentatively Retained: Only for low warp count textiles 

 

Ritual Fabrics Rejected: Iron Age II bast textiles have warp thread counts 

too high and would require too much tension for Iron Age II 

loom weights 

3) Domestic and Utilitarian Fabrics 

Rugs, Wall Hangings, 

Storage Containers, 

Blankets 

Retained 
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Fine Textiles for Trade and Ritual 

 Boertien (2013) argues that Iron Age II warp-weighted looms were used to weave two 

types of textiles: fine bast fiber textiles woven with heavy loom weights and fine wool textiles 

woven with light loom weights (See Table 6.1). Chapter 4’s analysis of Iron Age II textile 

remains and impressions demonstrates a difference between weft-dominant animal fiber textiles 

and balanced and warp-dominant bast fiber textiles. However, the loom weights analyzed in 

Chapters 4 and 5 are not suitable for weaving the bast textiles in this sample of textile remains. 

Thus, one can reject the hypotheses that Iron Age II loom weights were used to weave fine bast 

textiles used as trade goods or used as ritual garments.  

  Boertien interprets light loom weights as evidence that Iron Age II weavers used warp-

weighted looms to produce fine wool fabrics (Boertien 2013: 231, 251, 280, 285). Chapter 5 

shows that 23.4% of loom weights are suitable for weaving textiles requiring 10 g or less of 

tension. Tensions of 10 g or less are sufficient to weave fine animal fiber warp threads (See 

Table 5.1). However, the warp-dominant wool textile that Boertien identifies as an example of 

fine wool fabric has 16 warp threads/cm. Chapter 4 shows 16 warp threads/cm is too high for this 

textile to have been woven with the analyzed loom weights (See Table 4.5). Thus, the hypotheses 

that Iron Age II loom weights were used to weave fine wool textiles should be retained, albeit 

with the understanding that some fine wool textiles could not have been made with these weights 

(See Table 6.1). 

 
Coarse Textiles Used in Home and Industry 
 The third interpretation of Iron Age II loom weights is that warp-weighted looms were 

used to weave “heavy” or “coarse” fabrics such as rugs, wall hangings, bags, and blankets 

(Fischer 2009: 115; Friend 1998: 10; Gitin 1997: 89-90). The sample of textile impressions in 

this study includes eight examples of weft-dominant wool fabrics impressed on the bottoms of 

ceramic vessels (See Table 6.2). Sheffer (1976) argues that the textiles preserved in these 

impressions were carpets, and thus they are an example of utilitarian textiles. The range of warp 

thread counts of these impressions (3-9 warp threads/cm) is within the variation of warp thread 

counts reconstructed for Iron Age II loom weights, and thus may have been made using warp-

weighted looms. Rough textiles would have been woven with animal fiber textiles with medium 

or thick warp threads and thus required a loom that can provide high tensions. The results of 

analyses (Chapter 4) show that 22.1% of individually measured loom weights (38.9% of loom 
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weights analyzed as groups) were suitable for warp arrangements with more than 20 g of tension, 

which could have been used to weave textiles with thicker (i.e. > .4 mm) warp threads (See 

Tables 4.5, 4.6, and 5.1). Thus, the hypothesis that Iron Age II loom weights were used to weave 

heavy utilitarian textiles should be retained (See Table 6.1).  

 

Table 6.2: Textile impressions found on the bottoms of ceramic vessels (Cohen and Bernick-
Greenberg 2007; Shamir 2007c; Sheffer 1976) 
Impression Description Type of Impression Warp Threads/cm Weft Threads/cm
Tel Masos Negev Ware Vessel Bottom 4 21 
Kadesh Barnea Reg. 1721 Vessel Bottom 9 34 
Kadesh Barnea Negev Ware Vessel Bottom 4 16 
Kadesh Barnea Negev Ware Vessel Bottom 4 16 
Kadesh Barnea Negev Ware Vessel Bottom 3 17 
Kadesh Barnea Negev Ware Vessel Bottom 3 15 
Kadesh Barnea Negev Ware Vessel Bottom 5 16 
Kadesh Barnea Negev Ware Vessel Bottom 4 16 
 
 
The Versatile Iron Age II Warp-Weighted Loom 

Table 6.1 shows that two hypotheses about the use of Iron Age II warp-weighted looms 

can be retained: Iron Age II warp-weighted looms were used to weave fine animal fiber textiles 

and Iron Age II warp-weighted looms were used to weave coarse animal fiber textiles. Retaining 

both hypotheses suggests that Iron Age II warp-weighted looms were versatile tools used to 

weave a variety of animal fiber textiles. Tables 6.3 and 6.4 and Figure 6.1 show variation in the 

average mass and average thickness of loom weights from Iron Age II sites. The variation in Iron 

Age II loom weights would have permitted weavers to use warp-weighted looms to weave a 

variety of textiles, and not only a single type of fabric as Friend (1998: 10) and Browning (1988: 

250-252) suggest.  
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Table 6.3: Average mass of loom weights from Levantine sites (if the number of weights is not 
included, the number was unpublished or unclear) 

Site Period Number of 
Weights 

Average Mass (g) Source 

Taannek EBA 3 248.67  See Chapter 3 
Tell Abu al-Kharaz EBA   Up to 90  Fischer 2009 
Taannek MBA 48 310.83  See Chapter 3 
Tel Kabri MBA 24 325.02  Oren 2002 
Tell Abu al-Kharaz MBA   Above 100  Fischer 2009 
Ashkelon  IAI   Three types 60-70 g, 

140-150 g, and >500 g
Lass 1994 

Tel Miqne-Ekron IAI 53 236.6 Shamir 2007b 
Tell es -Safi/Gath  IAI 22 234.14 Cassuto 2012 
Ashkelon  IAII 42 410.07 See Chapter 3 
Beth-Shean IAII 200 275.22 See Chapter 3 
City of David  IAII 43 167.58 See Chapter 3 
En-Gedi IAII 19 248.18 Shamir 2007a 
Gezer IAII 29 458.7 Friend 1996 
Kadesh Barnea IAII 12 120.16 See Chapter 3 
Khirbat al-Mudayna IAII 134 249.68 See Chapter 3 
Kuntillet 'Ajrud IAII 19 240.36 See Chapter 3 
Tel Amal IAII 135 244.69 See Chapter 3 
Tel Batash/Timnah IAII   461.1 Shamir 1996, Table 3 
Tel Miqne-Ekron IAII   353.2 Shamir 1996, Table 3 
Tel Qasile IAII   353 Shamir 1996, Table 3 
Tell Abu al-Kharaz IAII  275-470 Fischer 2009 
Tell es-Safi/Gath IAII 57 293.95 See Chapter 3 
Tell Halif IAII 25 351.4 Friend 1996  
Tell Mazar IAII 184 391.24 See Chapter 3 
Tell Moza IAII 9 415.66 Shamir 2009  
Tell Ta’annek IAII 67 402.53 See Chapter 3 
Vered Jericho IAII   212.7  Shamir 1996, Table 3 
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Figure 6.1: Average mass of loom weights from Levantine sites (See Table 6.3) 

 

  Thickness (cm)
Tel Afis 5.04
Ashkelon 5.44
Kadesh Barnea 5.70
City of David 5.89
Beth-Shean 6.18
Tel Amal 6.65
Tell es-Safi 6.76
Tel Batash 8.30
Kuntillet 'Ajrud 8.49
Tel Ta'annek 8.96

Table 6.4: Average thickness of loom weights from sites analyzed in this study (See Tables B.1, 
C.1, D.1, E.1, F.1, G.1, H.1, I.1, L.1, and M.1) 
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Iron Age II Bast Fiber Textiles 

 The hypotheses evaluated in Table 6.1 show that Iron Age II warp weighted looms were 

not suitable for weaving bast fiber fabrics. Yet, the occurrence of fabrics with bast fiber warp 

threads (i.e. linen textiles, hemp textiles, and sha’atnez textiles) in texts and in the archaeological 

record demonstrates that these fabrics were part of Levantine material culture (e.g. Boertien 

2007; Browning 1988: 74-76; Sheffer and Tidhar 2012). If Iron Age II weavers did not use warp-

weighted looms to weave these textiles, then Levantine people must have had an alternative 

source: either a different means of local production or long distance trade.  

 

Local Production of Bast Fiber Textiles 

 Linen production has a long history in the Levant. Linen was the only textile fiber used in 

the Levant from at least c. 12,000 BC Calibrated until the Middle Bronze Age (2,000 - 1,500) 

(Abbo et al. 2015). Wool textiles first occur in the Levant in the Middle Bronze Age (Shamir 

2015), but flax seeds show that use of this new fiber did not lead to the abandonment of flax (e.g. 

van Zeist and Heeres 1973). Flax production was important enough to be included in the  Tenth 

Century Gezer Calendar’s schedule of agricultural activities (Wright 1955: 50-55). It is not 

possible to determine if the flax seeds or the flax mentioned in the Gezer calendar were used for 

fiber or for food, but Shamir (1996: 142; 2007c: 263) describes a linen thread found on an Iron 

Age spindle from el-Hammah. This piece of linen thread is direct evidence of linen production in 

the Iron Age, because it shows that spinning occurred at the site. Thus, one can conclude that 

linen fiber and yarn were produced in the Iron Age II Levant. 

This study shows Iron Age II weavers could not have used the analyzed loom weights on 

looms set up to weave linen textiles (See Chapter 5). Thus, one can conclude that Iron Age II 

weavers may have used other types of looms to weave bast fiber and sha’atnez textiles. Multiple 

authors agree that Levantine weavers were familiar with either the upright loom or the ground 

loom (e.g. Boertien 2013: 60-70; Cassuto 2012; Cecchini 2000). Barber (1991: 80-84, 113-114) 

argues that these two styles of loom were used in the Levant before the Iron Age (i.e. the ground 

loom in the Neolithic and the upright loom in the Bronze Age). These two types of looms are 

primarily made of organic material and therefore they do not preserve in the archaeological 

record. Thus, an absence of evidence of these two types of looms cannot be interpreted as 

evidence of their absence in the Iron Age II (Barber 1991: 92). Future reconstructions of Iron 
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Age II textile production must consider that weavers would have needed one of these looms in 

order to produce bast fiber textiles. 

 

Long Distance Trade for Bast Fiber Textiles 

Trade is a second possible source for Iron Age II textiles. Long distance trade was an 

important component of the Iron Age II economy. Philistine and Phoenician traders who 

operated along the Mediterranean coast exchanged goods with Egypt, Anatolia, Greece, and 

Cyprus (Brugge and Kleber in press; Master 2003; 2014: 89). Beginning in the First Millennium, 

inland traders crossed the Levant as they traveled between the Arabian Peninsula and 

Mesopotamia (Byrne 2003; Finkelstein 1988). These trade routes may have made textiles from a 

wide geographic area available to Levantine people. 

 

1. Egypt as a Source of Linen Textiles 

 Egypt is so strongly associated with the production of linen fabrics that Barber calls 

Egypt the “Land of Linen” (1994: 185). Elat (1978: 34) argues that Egyptian linen was 

transported through the Levant to Mesopotamia by Arab and Philistine traders, and thus would 

have been available to Levantine people. Shamir and Baginski (1993) write that the linen textiles 

from Timna are similar to linen textiles from Amarna, and thus may be Egyptian imports. 

However, Shamir (2007c: 262) argues that the threads in linen textiles found at Kadesh Barnea 

were not spun using Egyptian methods (i.e. making long threads from single fibers and then 

plying these threads). She concludes the textiles from Kadesh Barnea are not from Egypt. These 

observations suggest that Egypt may have supplied a portion of the linen textiles used in the Iron 

Age II Levant.  

 

2. Arab Caravans as a Source for Linens 

 Iron Age II Arab caravans carried incense, textiles, and other commodities over 

Levantine routes to Mesopotamia (Bulliet 1990: 65-68). Byrne (2003: 14-15) describes an Iron 

Age II Mesopotamian record of an Arab caravan that had blue-purple textiles, iron, and precious 

stones. However, Byrne suggests that the caravan carried shellfish-dyed wool textiles, which the 

caravan procured in the Levant. Further, several authors note that the Iron Age II Arabian 

Peninsula had little if any linen production. These authors conclude that most linen textiles in the 



   

96 
 

Arabian Peninsula originated in Egypt, Mesopotamia, or some other region (Boivin and Fuller 

2009: 162; Reade and Potts 1993: 102-104). Thus, it is unlikely that Iron Age II Levantine linen 

textiles originated in the Arabian Peninsula. 

 

3. The Northern Mediterranean as a Source for Linens 

 Iron Age II traders in the Northern Levant (e.g. Phoenicia) exchanged goods with people 

from the Northern Mediterranean (e.g. Anatolia, Greece, and Cyprus), who cultivated flax 

(Barber 1991: 194-195, 197; Skals et al. 2015: 64-68). Thus, the Iron Age II Levantine traders 

had access to linen from the Northern Mediterranean. Yet, the Phoenician traders are better 

known for the exchange of murex-dyed wool textiles than for trade in linen textiles (Astour 

1965; Holladay 2006: n.9). This suggests that if linen textiles were a commodity on these trade 

routes, they were of secondary importance.  

 

4. Eastern Sources of Bast Fibers 

 Neo-Assyrian texts indicate that Mesopotamian weavers produced linen textiles (Gaspa 

2013), which suggests that Levantine contact with Mesopotamia permitted the exchange of these 

linen textiles. However, Oppenheim (1967: 244-246) argues that First Millennium Mesopotamia 

produced only a small amount of linen. Further, he writes that Neo-Assyrians relied on Egypt as 

a source of linen fabrics and the Levant as a sources of colored wool fabrics. Neo-Assyrian royal 

texts support this argument, because they list  textiles among the booty taken from the Levant 

and Egypt (e.g. Grayson and Novotny 2012: 65-66; Leichty 2011: 16, 55-56, 304-305; Lie 1929: 

27-29; Oates and Oates 2004: 226-227; Page 1968: 143-145; Roaf 1990: 132-197; Tadmor et al. 

2011: 37-131; Yamada 2000: 243-247).  

 

5. Sources of Hemp Textiles 

 The hemp fabric and threads from Deir ‘Alla are the only hemp known from the Iron Age 

II Levant. Zohary and colleagues (2012: 132-133) write that hemp was domesticated in China 

and that hemp occurred in the Levant only after the Iron Age. Boertien (2014: 152, 261) argues 

that hemp remains from Deir ‘Alla show that the Jordan Valley was an Iron Age II center of 

hemp production. Yet, no other hemp occurs among the thousands of identified botanical 

remains described from Deir ‘Alla (van Zeist and Heeres 1973). This observation suggests that 
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the hemp may not have been grown locally and that traders may have brought the hemp to Deir 

‘Alla from a different region. The current state of research suggests that hemp was grown to the 

east of Deir ‘Alla (e.g. Mesopotamia or Iran) (Zohary et al. 2012: 132-133), but too little is 

known about hemp in the Iron Age II to develop a more exact reconstruction. 

  

Levantine or Foreign Production of Bast Fiber Textiles 

 There were two potential sources of bast fiber textiles in the Iron Age II Levant. The 

linen thread from Tell el-Hammah demonstrates that some linen production occurred in the 

Levant. It is also possible that some bast fiber textiles came from foreign traders. However, a 

review of possible trading sources for linen textiles does not permit one to identify a specific 

source (See Above).  

Further research into Iron Age II textile production could clarify the scale of Levantine 

bast textile production. This study demonstrates that textile production tools can be analyzed to 

reconstruct past textile production (e.g. Iron Age II loom weights as evidence of the production 

of animal fiber textiles). Spindle whorls, parts of the tools used to produce yarn, are found in 

most Iron Age II sites (Shamir 1996: 151-153). Studies of spindle whorls from other regions 

show that whorls can be used to reconstruct the types of yarn which they were used to spin (e.g. 

Andersson 1999: 19; Brumfiel 1991), and recent experimental studies improve our understanding 

of how variation in spindle whorls effects spinning (e.g. Andersson Strand 2012; Martensson et 

al. 2006a; Martensson et al. 2006b; Verhecken 2010). Thus, there are both a data set (i.e. spindle 

whorls) and improved methods to analyze Iron Age II whorls with the purpose of reconstructing 

variation in spinning. A regional analyses of Iron Age II spindle whorls could help reconstruct 

the types of fiber spun at different sites (i.e. animal or bast fibers), and thus determine the scale 

of Levantine production of bast fiber textiles.  

 
Two Sources of Iron age II Textiles 

Studies of Iron Age II textile production focus on warp-weighted looms. This may be 

because loom weights occur in most sites and other types of looms are invisible to archaeologist. 

Earlier studies of Iron Age II textile production identify loom weights as components of looms 

used to weave: sha’atnez tapestries, fine linen, hemp, and wool fabrics, and coarse textiles (e.g. 

Boertien 2013; Browning 1988; Friend 1998). This study presents a new reconstruction of Iron 
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Age II textile warp-weighted looms as specialized tools for the production of animal fiber 

textiles. Thus, this study concludes that Iron Age II people had different ways of obtaining 

animal fiber textiles (i.e. weaving with warp-weighted looms) and bast fiber textiles (i.e. use of a 

different type of loom or trade). 

 One can differentiate the two groups of Iron Age II textiles not only by the types of fiber 

use to weave them (i.e. animal fibers or plant fibers) but also by their function. Iron Age II 

animal fiber textiles were suitable as coarse household and industrial tools as well as fine trade 

goods (See Table 6.1). The analyses in Chapters 4 and 5 show that the sample of animal fiber 

textiles could have been woven with warp-weighted looms. Thus, warp-weighted tools were 

versatile tools on which weavers were able to weave weft-dominant animal fiber textiles for 

many different functions.  

The second group of Iron Age II textiles contains of textiles with bast fiber warp threads 

(i.e. linen textiles, hemp textiles, and sha’atnez textiles). Multiple authors argue that in First 

Millennium Southwest Asia, including the Levant, these textiles were valuable fabrics used as 

trade commodities and as symbols of political or religious authority (Boertien 2007; 2013: 270, 

283-294; Browning 1988; Oppenheim 1967; Sheffer and Tidhar 2012: 307). Although it is not 

possible to rule out other uses for Iron Age II bast fiber textiles, the occurrence of linen textiles 

in Neo-Assyrian kings’ tribute lists shows that there was a common recognition of bast textiles 

as valuable (e.g. Grayson and Novotny 2012: 65-66; Leichty 2011: 16, 55-56, 304-305; Lie 

1929: 27-29; Oates and Oates 2004: 226-227; Page 1968: 143-145; Roaf 1990: 132-197; Tadmor 

et al. 2011: 37-131; Yamada 2000: 243-247).  

Theoretically, Iron Age II weavers could have manufactured loom weights of the 

appropriate shape, thickness, mass, and material to weave bast fiber textiles (Martensson et al. 

2009). Yet, the results of this study suggest that Iron Age II weavers used older types of looms 

(i.e. ground looms or upright looms) to weave these valuable fabrics. Future research into this 

issue may consider that there was “meaning in the making” of Iron Age II textiles that lead 

Levantine people to choose different methods for the production of valuable and symbolic bast 

fiber textiles than they used to weave versatile animal fiber textiles (Berg 2006). 
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Conclusion 

 Different authors suggest that the ubiquity of loom weights in the Iron Age II Period was 

the result of distinct developments in Levantine society: Neo-Assyrian tribute demands 

(Browning 1988; 2001: 252; Cecchini and Mazzoni 1998), development of textile industries for 

trade (Boertien 2013: 313-314), growth of agricultural industry (Eitam 1990b; Gitin 1997: 89-

90), or household production (Friend 1998: 10). However, this study demonstrates that Iron Age 

II weavers used warp-weighted looms to weave many types of animal fiber textiles. Thus future 

research must consider loom weights as a factor in a suite of changes in Iron Age II society that 

related to animal fiber textiles (e.g. trade, agricultural industry, and domestic life), and therefore 

another example of a textile revolution.   
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Appendix A: Sizes of Textile Remains and Impressions 
Sources: (Boertien 2013; Shamir 2007c, 2012a; Sheffer and Tidhar 2012) 
 
Table A.1: Sizes of Textile Remains and Impressions 
Site Artifact Number Width (cm) Length (cm) 
Kuntillet 'Ajrud 2 11.5 7.5 
Kuntillet 'Ajrud 3 17 10.5 
Kuntillet 'Ajrud 4 15 2.5 
Kuntillet 'Ajrud 5 10 7 
Kuntillet 'Ajrud 6 7 13 
Kuntillet 'Ajrud 7 6 4 
Kuntillet 'Ajrud 8 8 7.5 
Kuntillet 'Ajrud 9 15 5 
Kuntillet 'Ajrud 10 11 22 
Kuntillet 'Ajrud 11 10 6 
Kuntillet 'Ajrud 12 50 23 
Kuntillet 'Ajrud 13 20 11 
Kuntillet 'Ajrud 14 4 5 
Kuntillet 'Ajrud 15 13 13 
Kuntillet 'Ajrud 16 16.5 18 
Kuntillet 'Ajrud 17 50 10 
Kuntillet 'Ajrud 18 27 8 
Kuntillet 'Ajrud 19 25+34 10.5 
Kuntillet 'Ajrud 30 29 3 
Kuntillet 'Ajrud 31 10 7 
Kuntillet 'Ajrud 32 9 6 
Kuntillet 'Ajrud 33 6 5 
Kuntillet 'Ajrud 34 9 13 
Kuntillet 'Ajrud 35 6.5 12 
Kuntillet 'Ajrud 36 5 7 
Kuntillet 'Ajrud 37 10 7.5 
Kuntillet 'Ajrud 38 12 7 
Kuntillet 'Ajrud 39 10 5 
Kuntillet 'Ajrud 41 5 11 
Kuntillet 'Ajrud 42 4.5 7.5 
Kuntillet 'Ajrud 43 19 9 
Kuntillet 'Ajrud 44 5 8 
Kuntillet 'Ajrud 45 30 6 
Kuntillet 'Ajrud 46 3 2 
Kuntillet 'Ajrud 47 8 2 
Kuntillet 'Ajrud 48 16   
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Kuntillet 'Ajrud 49 16 4 
Kuntillet 'Ajrud 50 2.5 4.5 
Kuntillet 'Ajrud 51   
Kuntillet 'Ajrud 51a 9   
Kuntillet 'Ajrud 52 8 8 
Kuntillet 'Ajrud 53 4.5 11 
Kuntillet 'Ajrud 60   
Kuntillet 'Ajrud 61 10 12 
Kuntillet 'Ajrud 62 8 23 
Kuntillet 'Ajrud 63 14 9 
Kuntillet 'Ajrud 64 6.5 12 
Kuntillet 'Ajrud 65 6 12 
Kuntillet 'Ajrud 66 8 11 
Kuntillet 'Ajrud 67 20 3.5 
Kuntillet 'Ajrud 68 8 4 
Kuntillet 'Ajrud 69 18 3 
Kuntillet 'Ajrud 70 8.5 4.5 
Kuntillet 'Ajrud 71 4 12 
Kuntillet 'Ajrud 72 8.5 9 
Kuntillet 'Ajrud 73 1.5 .5.5 
Kuntillet 'Ajrud 74 3 17 
Kuntillet 'Ajrud 75 8.5 4.5 
Kuntillet 'Ajrud 76 17 11 
Kuntillet 'Ajrud 77 23 10 
Kuntillet 'Ajrud 78   
Kuntillet 'Ajrud 80 7 4 
Kuntillet 'Ajrud 82 5 4 
Kuntillet 'Ajrud 83 40 4 
Kuntillet 'Ajrud 84 8 9 
Kuntillet 'Ajrud 85 1 1 
Kuntillet 'Ajrud 86 4 4 
Kuntillet 'Ajrud 87 3 2.5 
Kuntillet 'Ajrud 88 1 1 
Kuntillet 'Ajrud 89 9 4 
Kuntillet 'Ajrud 90 9 2 
Kuntillet 'Ajrud 91 6 9 
Kuntillet 'Ajrud 92   
Kuntillet 'Ajrud 93 8.5 4 
Kuntillet 'Ajrud 94 9 5.5 
Kuntillet 'Ajrud 95a 12 13 
Kuntillet 'Ajrud 95b 3 2.5 
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Kuntillet 'Ajrud 96 7 4 
Kuntillet 'Ajrud 97   
Kuntillet 'Ajrud 98a 3.5 4 
Kuntillet 'Ajrud 98b 4 4 
Kuntillet 'Ajrud 99 2.5 2.5 
Kuntillet 'Ajrud 100 4 3.5 
Kuntillet 'Ajrud 101 23 5.5 
Kuntillet 'Ajrud 102 4 18 
Kuntillet 'Ajrud 103 20 7 
Kuntillet 'Ajrud 104 28 2 
Kuntillet 'Ajrud 105 1 2 
Kuntillet 'Ajrud 106 22 5 
Kuntillet 'Ajrud 107 6 5 
Kuntillet 'Ajrud 108 15 2.5 
Kuntillet 'Ajrud 109 11 6 
Kuntillet 'Ajrud 110 19 0.5 
Kuntillet 'Ajrud 111 14 0.5 
Kuntillet 'Ajrud 112 3.5 38 
Kuntillet 'Ajrud 15Frag  7 4.5 
Kuntillet 'Ajrud 62Frag  14.5 5.5 
Kuntillet 'Ajrud 67Frag  24 26 
Kuntillet 'Ajrud 68Frag  18 4.5 
Kuntillet 'Ajrud 70Frag  6 3 
Kuntillet 'Ajrud 86Frag  2 3 
Kadesh Barnea 1 5 0.6 
Kadesh Barnea 2 1.2 2.6 
Kadesh Barnea 3 3.5 3.5 
Kadesh Barnea 4 3 13.8 
Kadesh Barnea 5 3 2 
Kadesh Barnea 6 2.5 2 
Kadesh Barnea 7 5.3 4.5 
Kadesh Barnea 8 5 0.5 
Kadesh Barnea 9 6 2 
Kadesh Barnea 10 6 7 
Kadesh Barnea 11 4 5 
Kadesh Barnea 12 4.6 8 
Kadesh Barnea 13 1.5 1.3 
Kadesh Barnea 14 10 8 
Kadesh Barnea 15 2.8 3.5 
Kadesh Barnea 16 4.5 4.2 
Kadesh Barnea 17 2.4 2.5 
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Kadesh Barnea 18 1.2 2.6 
Kadesh Barnea 19 2.5 2.5 
Kadesh Barnea 20 3.8 1.8 
Kadesh Barnea 21 2.4 2.3 
Kadesh Barnea 22 3.3 3 
Kadesh Barnea 23 4 2 
Kadesh Barnea 24 1.2 1.3 
Kadesh Barnea 25 3.7 2.9 
Kadesh Barnea 26 4.7 1.7 
Kadesh Barnea 27 2 3.5 
Kadesh Barnea 28 2 0.6 
Kadesh Barnea 29 3.6 1.5 
Kadesh Barnea 30 3 1.6 
Kadesh Barnea 31 4 4.3 
Kadesh Barnea 32 6 2 
Kadesh Barnea 33 2.7 1 
Kadesh Barnea 34 3.5 2.5 
Kadesh Barnea 35 1.5 1.5 
Kadesh Barnea 36 4 0.7 
Kadesh Barnea 37 2.3 0.7 
Kadesh Barnea 38 1 0.8 
Kadesh Barnea 39 2.7 2 
Kadesh Barnea 40 2.2 2.2 
Kadesh Barnea 41 2.2 1.7 
Kadesh Barnea 42 2 2 
Kadesh Barnea 43 8 2 
Kadesh Barnea 44 4.2 2.5 
Kadesh Barnea 45 5 2.5 
Kadesh Barnea 46 3 1 
Kadesh Barnea 47 3 1 
Kadesh Barnea 48 2 2 
Kadesh Barnea 49 3 3.5 
Kadesh Barnea 50 2 1.5 
Kadesh Barnea 51 2.5 1.7 
Kadesh Barnea 52 2 2 
Kadesh Barnea 53 3.5 1.5 
Kadesh Barnea 54 1.5 1.5 
Kadesh Barnea 55 6 6 
Kadesh Barnea 56 5 2.5 
Kadesh Barnea Sherd 1721 6 7 
Khirbat al-Mudayna MT1265 2.259 1.839 
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Khirbat al-Mudayna MT1265 0.987 0.99 
Khirbat al-Mudayna MT1085 6.9 4 
Khirbat al-Mudayna MT2490 0.7 1 
Khirbat al-Mudayna MT 937 4.2 3.4 
Deir ‘Alla Cloth Fragment 5.2 3.2 
Kuntillet 'Ajrud 1342/30 6 7 
Average Size   8.188625767 5.694590062 
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Appendix B: Loom weights from Tell Afis 
Sources: (Cecchini 2000, 2014; Cecchini and Mazzoni 1998; Mazzoni 1998, 2013, 2014) 
Table B.1: Loom weights from Tell Afis 
Artifact Number Area Period Mass 

(g) 
Thickness 
(cm) 

Type Material 

TA.88.D.97 D IAII 158 5.3 VP Clay 
TA.89.D.28 D IAII 225 5.8 VP Clay 
TA.88.D.99 D IAII 404 7.8 VP Clay 
TA.89.D.16 D IAII 185 4.8 Unpierced Clay 
TA.86.D.49 D IAIII 76 4.5 VP Clay 
TA.89.D.97 D IAIII 76 8.2 VP Clay 
TA.88.D.109 D IAIII 86 4.5 VP Clay 
TA.86.D.63 D IAIII 116 5.8 VP Clay 
TA.87.D.13 D IAIII 118 5.3 VP Clay 
TA.86.D.51 D IAIII 119 4.9 VP Clay 
TA.87.D.alfa D IAIII 156 5 VP Clay 
TA.88.D.168 D IAIII 158 5.3 VP Clay 
TA.86.D.55 D IAIII 160 6.3 VP Clay 
TA.87.D.217y D IAIII 160 5.2 VP Clay 
TA.87.D.100z D IAIII 163 5.2 VP Clay 
TA.87.D.217D D IAIII 181 4.8 VP Clay 
TA.88.D.62 D IAIII 185 6.8 VP Clay 
TA.87.D.12 D IAIII 186 5.9 VP Clay 
TA.89.D.169 D IAIII 201 6.4 VP Clay 
TA.89.D.66 D IAIII 231 6.5 VP Clay 
TA.86.D.63 D IAIII 234 7.1 VP Clay 
TA.87.D?173/6 D IAIII 259 5.4 VP Clay 
TA.86.D.70 D IAIII 265 6.4 VP Clay 
TA.86.D.2 D IAIII 272 7.3 VP Clay 
TA.88.D.87 D IAIII 277 6 VP Clay 
TA.89.D.64 D IAIII 318 7.5 VP Clay 
TA.88.D.83 D IAIII 348 7.7 VP Clay 
TA.87.D.75 D IAIII 373 6.9 VP Clay 
TA.87.D.beta D IAIII 408 8.7 VP Clay 
TA.86.D.6 D IAIII 461 7.5 VP Clay 
TA.89.D.370 D IAIII 690 8.5 VP Clay 
TA.89.D.263 D IAIII 75 3.7 Unpierced Clay 
TA.88.D.8 D IAIII 222 4 Unpierced Clay 
TA.88.D.27 D IAIII 228 4.5 Unpierced Clay 
TA.89.E.162 E IAI 825 11.5 VP Clay 
TA.92.E.14 E IAI  6.5 HP Clay 
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TA.91.E.65 E IAI 165 4 Unpierced Clay 
TA.92.E.175 E IAI 200 4.9 Unpierced Clay 
TA.97.E.24 E IAI 260 4.8 Unpierced Clay 
TA.92.E.117 E IAI 325 5 Unpierced Clay 
TA.97.E.215 E IAI 361 5.4 Unpierced Clay 
TA.92.E.160 E IAI 401 5.6 Unpierced Clay 
TA.92.E.31 E IAI  1.4 Unpierced Clay 
TA.89.E.322 E IAI  4.5 Unpierced Clay 
TA.89.E.323 E IAI  4.3 Unpierced Clay 
TA.92.E.184 E IAI  4 Unpierced Clay 
TA.92.E.195 E IAI  5 Unpierced Clay 
TA.92.E.290bis E IAI  4.2 Unpierced Clay 
TA.89.E.216 E IAI  4 Unpierced Clay 
TA.89.E.198 E IAI  3.5 Unpierced Clay 
TA.88.E.182 E IAI  4 Unpierced Clay 
TA.88.E.162 E IAI  4.5 Unpierced Clay 
TA.88.E.191 E IAI  3.5 Unpierced Clay 
TA.88.E.124 E IAI  4 Unpierced Clay 
TA.91.E.61 E IAI  4.9 Unpierced Clay 
TA.91.E.73 E IAI  5.6 Unpierced Clay 
TA.91.E.170 E IAI  3.8 Unpierced Clay 
TA.91.E.71 E IAII  5 HP Clay 
TA.91.E.80 E IAII  4.8 HP Clay 
TA.88.E.173 E IAII 139 6.3 VP Clay 
TA.91.E.46 E IAII  6.3 VP Clay 
TA.88.E.205 E IAII 175 6.6 VP Clay 
TA.88.E.204 E IAII 220 6.7 VP Clay 
TA.88.E.184 E IAII  6.3 VP Clay 
TA.91.E.63 E IAII  6.8 VP Clay 
TA.91.E.64 E IAII  5.3 VP Clay 
TA.91.E.113a E IAII  4.4 VP Clay 
TA.91.E.72 E IAII 91 3 Unpierced Clay 
TA.88.E.207 E IAII 181 4 Unpierced Clay 
TA.88.E.142 E IAII 189 3.9 Unpierced Clay 
TA.91.E.59 E IAII 198 6.3 Unpierced Clay 
TA.88.E.140 E IAII 202 4 Unpierced Clay 
TA.88.E.129 E IAII 235 4.5 Unpierced Clay 
TA.91.E.62 E IAII 265 5.1 Unpierced Clay 
TA.88.E.91 E IAII  4.5 Unpierced Clay 
TA.88.E.133 E IAII  5 Unpierced Clay 
TA.88.E.197 E IAII  5 Unpierced Clay 



   

116 
 

TA.88.E.198 E IAII  4.8 Unpierced Clay 
TA.91.E.12 E IAII  4 Unpierced Clay 
TA.92.E.14 E IAII  4.4 Unpierced Clay 
TA.91.E.36 E IAII  3.8 Unpierced Clay 
TA.91.E.101 E IAII  3.7 Unpierced Clay 
TA.91.E.80 E IAIII 137 5.3 VP Clay 
TA.91.E.41 E IAIII 240 6.2 VP Clay 
TA.92.G.438 G IAI 120 3.7 Unpierced Clay 
TA.92.G.433a G IAI 220 4.8 Unpierced Clay 
TA.92.G.419 G IAI 225 4.4 Unpierced Clay 
TA.97.G.315 G IAI 232 4.7 Unpierced Clay 
TA.92.G.429 G IAI 249 4.5 Unpierced Clay 
TA.94.G.342 G IAI 249 4.5 Unpierced Clay 
TA.94.g.369d G IAI 285 5.4 Unpierced Clay 
TA.92.G.224b G IAI 300 4.8 Unpierced Clay 
TA.92.G.429 G IAI 480 6 Unpierced Clay 
TA.92.E.492 G IAI  4.2 Unpierced Clay 
TA.92.G.490 G IAI  Unpierced Clay 
TA.92.G.491 G IAI  3.9 Unpierced Clay 
TA.92.G.431 G IAI  4.9 Unpierced Clay 
TA.92.G.426 G IAI  5.8 Unpierced Clay 
TA.92.G.433b G IAI  Unpierced Clay 
TA.92.G.433C G IAI  Unpierced Clay 
TA.92.G.433d G IAI  Unpierced Clay 
TA.92.G.433e G IAI  Unpierced Clay 
TA.92.G.433f G IAI  Unpierced Clay 
TA.92.G.435 G IAI  4.3 Unpierced Clay 
TA.92.G.436 G IAI  5.8 Unpierced Clay 
TA.92.G.437 G IAI  4.8 Unpierced Clay 
TA.92.G.389 G IAI  4.5 Unpierced Clay 
TA.92.G.198 G IAI  4.5 Unpierced Clay 
TA.92.G.224a G IAI  4.5 Unpierced Clay 
TA.92.G.224c G IAI  4.7 Unpierced Clay 
TA.92.G.311 G IAI  4.5 Unpierced Clay 
TA.92.G.333 G IAI  4.5 Unpierced Clay 
TA.92.G.337 G IAI  4 Unpierced Clay 
TA.92.G.347 G IAI  5.2 Unpierced Clay 
TA.92.G.439 G IAI  Unpierced Clay 
TA.89.G.327 G IAII 115 5.2 HP Clay 
TA.89.G.315 G IAII 170 5 HP Clay 
TA.92.G.508c G IAII  4.3 VP Clay 
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TA.92.G.239 G IAII  4.5 VP Clay 
TA.92.G.309 G IAII 135 4.2 Unpierced Clay 
TA.92.G.320 G IAII 150 3.5 Unpierced Clay 
TA.92.G.401 G IAII 200 4 Unpierced Clay 
TA.96.G.94 G IAII 207 4 Unpierced Clay 
TA.92.G.308 G IAII 225 4.1 Unpierced Clay 
TA.92.G.305 G IAII 235 4.2 Unpierced Clay 
TA.92.G.324 G IAII 395 5.3 Unpierced Clay 
TA.92.G.268 G IAII  4.3 Unpierced Clay 
TA.92.G.304a G IAII  4.3 Unpierced Clay 
TA.92.G.304b G IAII  4.2 Unpierced Clay 
TA.92.G.306 G IAII  4.2 Unpierced Clay 
TA.92.G.314 G IAII  4.4 Unpierced Clay 
TA.92.G.315 G IAII  4.5 Unpierced Clay 
TA.92.G.317 G IAII  4 Unpierced Clay 
TA.92.G.318 G IAII  Unpierced Clay 
TA.92.G.321 G IAII  5.2 Unpierced Clay 
TA.92.G.322 G IAII  4.7 Unpierced Clay 
TA.92.G.323 G IAII  4.8 Unpierced Clay 
TA.92.G.328 G IAII  4.1 Unpierced Clay 
TA.92.G.162 G IAII  4.3 Unpierced Clay 
TA.97.G.66 G IAII/III 187 4.2 Unpierced Clay 
TA.92.G.470 G IAIII 45 3.5 VP Clay 
TA.89.G.122 G IAIII 100 6.5 VP Clay 
TA.89.G.306 G IAIII  5.5 VP Clay 
TA.89.G.190 G IAIII 0.8 5.5 VP Clay 
TA.92.G.463 G IAIII 55 6.1 VP Clay 
TA.89.G.310 G IAIII 100 6 VP Clay 
TA.89.G.337 G IAIII 150 6 VP Clay 
TA.89.G.210 G IAIII 260 7.5 VP Clay 
TA.89.G.293 G IAIII  5.9 VP Clay 
TA.89.G.304 G IAIII  4.5 VP Clay 
TA.89.G.305 G IAIII  5.8 VP Clay 
TA.89.G.307 G IAIII  7.2 VP Clay 
TA.89.G.317 G IAIII  5 VP Clay 
TA.89.G.328 G IAIII  5.4 VP Clay 
TA.89.G.330 G IAIII  7 VP Clay 
TA.89.G.331 G IAIII  5 VP Clay 
TA.89.G.332 G IAIII  5.6 VP Clay 
TA.89.G.268 G IAIII  6.9 VP Clay 
TA.92.G.474a G IAIII  6.1 VP Clay 
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TA.92.G.456 G IAIII  5.9 VP Clay 
TA.92.G.22 G IAIII  6.1 VP Clay 
TA.92.G.36 G IAIII  6 VP Clay 
TA.92.G.8 G IAIII  5.6 VP Clay 
TA.89.G.248 G IAIII  6.5 VP Clay 
TA.89.G.249 G IAIII  6.5 VP Clay 
TA.96.G.479 G IAIII 23.7 4 VP Clay 
TA.96.G.22 G IAIII 31.4 3.4 VP Clay 
TA.92.G.463 G IAIII 55 4.2 VP Clay 
TA.96.G.126 G IAIII 75.6 4.3 VP Clay 
TA.97.G.82 G IAIII 81 4.7 VP Clay 
TA.96.G.44 G IAIII 89.9 4.3 VP Clay 
TA.96.G.125 G IAIII 94 5.4 VP Clay 
TA.94.G.261 G IAIII 116 5.7 VP Clay 
TA.96.G.72 G IAIII 149 4.8 VP Clay 
TA.96.G.94 G IAIII 168 5 VP Clay 
TA.89.G.210 G IAIII 278 7.5 VP Clay 
TA.92.G.84 G IAIII 65 5.4 VP Clay 
TA.92.G.70 G IAIII 85 5.1 VP Clay 
TA.92.G.69 G IAIII 125 5.7 VP Clay 
TA.89.G.329 G IAIII  4.7 VP Clay 
TA.92.G.82 G IAIII  5.9 VP Clay 
TA.92.G.105 G IAIII  6.8 VP Clay 
TA.92.G.474b G IAIII  4.8 VP Clay 
TA.92.G.549 G IAIII  5.4 VP Clay 
TA.96.G.263 G IAIII 133 4.3 Unpierced Clay 
TA.92.G.456 G IAIII 145 3.9 Unpierced Clay 
TA.89.G.218 G IAIII 150 4 Unpierced Clay 
TA.89.G.284 G IAIII 175 4 Unpierced Clay 
TA.89.G.202 G IAIII 200 4.5 Unpierced Clay 
TA.89.G.209 G IAIII 210 5 Unpierced Clay 
TA.89.G.224 G IAIII 225 5 Unpierced Clay 
TA.92.G.480 G IAIII 275 4.5 Unpierced Clay 
TA.92.G.479 G IAIII 23.7 4 Unpierced Clay 
TA.89.G.285 G IAIII  3.5 Unpierced Clay 
TA.89.G.303 G IAIII  3.5 Unpierced Clay 
TA.92.G.481a G IAIII  5.5 Unpierced Clay 
TA.92.G.481b G IAIII  5 Unpierced Clay 
TA,92.G.481c G IAIII  4 Unpierced Clay 
TA.92.G.481d G IAIII  3.7 Unpierced Clay 
TA.89.G.219 G IAIII  4.4 Unpierced Clay 
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TA.92.G.307 G IAIII  4.3 Unpierced Clay 
TA.92.G.105 G IAIII  4.2 Unpierced Clay 
TA.89.G.203 G IAIII  4.7 Unpierced Clay 
TA.89.G.204 G IAIII  4.1 Unpierced Clay 
TA.G.89.363 G IAIII  5.5 Unpierced Clay 
TA.89.G.364 G IAIII  4.6 Unpierced Clay 
TA.89.G.365 G IAIII  4.3 Unpierced Clay 
TA.92.L.215 L IAII  4.6 VP Clay 
TA.92.L.187 L IAII  3.1 VP Clay 
TA.92.L.161 L IAII  4.5 VP Clay 
TA.92.L.214 L IAII 205 4 Unpierced Clay 
TA.82.L.119 L IAII 225 5 Unpierced Clay 
TA.92.L.139 L IAII 260 5.5 Unpierced Clay 
T.92.L.116 L IAII  3.6 Unpierced Clay 
TA.92.L.213 L IAII  4.5 Unpierced Clay 
TA.92.L.310 L IAII  4 Unpierced Clay 
TA.92.L.255 L IAIII 86 5.2 VP Clay 
TA.92.L.140 L IAIII 87 5 VP Clay 
TA.92.L.253 L IAIII 107 5 VP Clay 
TA.92.L.254 L IAIII 107 5.4 VP Clay 
TA.92.L.455 L IAIII 248 6.6 VP Clay 
TA.92.L.54 L IAIII 98 5.5 VP Clay 
TA.92.L.97 L IAIII 152 5 VP Clay 
TA.92.L.102 L IAIII  2.6 VP Clay 
TA.92.L.78 L IAIII 13.9 4 Unpierced Clay 
TA.92.L.88 L IAIII  5.5 Unpierced Clay 
TA.92.L.106 L IAIII  Unpierced Clay 
TA.92.L.125 L IAIII  4 Unpierced Clay 
TA.92.L.87 L IAIII  3 VP Stone 
TA.96.O.79 O IAIII 103 5.3 VP Clay 
Abbreviations: VP – “Vertically Pierced”, HP – “Horizontally Pierced” 
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Appendix C: Textile related artifacts from Kuntillet ‘Ajrud 
Sources: (Shamir 2012a; Sheffer and Tidhar 2012) 
 
Table C.1: Loom weights from Kuntillet ‘Ajrud 
Artifact Description Mass 

(g) 
Thickness (cm) Material 

Average of Excavated Weights (16) 250 8.5 Unbaked Clay
Illegally Excavated Weight 1 310 9 Unbaked Clay
Illegally Excavated Weight 2 260 8.25 Unbaked Clay
Illegally Excavated Weight 3 240 8 Unbaked Clay
 
Table C.2: Textile remains and impressions from Kuntillet ‘Ajrud 

Number Material Thread Thickness 
Warp 
Count 

Weft 
Count 

2 Linen   Coarse   28 10 
3 Linen   Fine   21 16 
4 Linen   Fine   15 10 
5 Linen   Medium   8 8 
6 Linen   Medium   13 7 
7 Linen   Medium   40 11 
8 Linen   Fine   19 19 
9 Linen   Medium   22 10 
10 Linen   Coarse   15 10 
11 Linen   Fine   16 16 
12 Linen   Medium   10 10 
13 Linen   Coarse   11 11 
14 Linen   Medium   10 10 
15 Linen   Medium   16 16 
16 Linen   Medium   10 10 
17 Linen   Medium   20 12 
18 Linen   Medium   17 7 
19 Linen   Medium   18 11 
30 Linen   Medium   15 7 
31 Linen   Fine   12 12 
32 Wool   Coarse   3   
33 Linen   Coarse   17 10 
34 Linen   Fine   24 10 
35 Wool   Medium   5 20 
36 Wool   Fine   10 16 
37 Linen   Fine   17 13 
38 Linen   Fine   12 8 
39 Linen   Fine   18 14 
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41 Wool   Fine   20 16 
42 Linen   Medium   20 18 
43 Linen   Medium   13 8 
44 Linen   Medium   17 10 
45 Linen   Coarse   16 10 
46 Linen   Coarse   35 9 
47 Linen   Fine   12 10 
49 Linen   Medium   27 11 
50 Linen   Medium   20 15 
52 Linen   Coarse   20 10 
53 Linen   Medium   15 9 
61 Linen   Medium   11 8 
62 Linen   Fine   16 13 
63 Linen   Fine   20 17 
64 Linen      11 8 
65 Linen   Fine   14 11 
66 Linen      12 12 
67 Linen   Fine   20 14 
68 Linen   Medium   22 11 
69 Linen   Medium   14 9 
70 Linen   Fine   22 11 
71 Linen   Medium   20 11 
72 Linen   Medium   11 8 
73 Linen   Medium   20 10 
74 Linen   Fine   32 17 
75 Linen   Medium   22 11 
76 Linen   Medium   12 11 
77 Linen Medium   11 7 
80 Linen   Medium   24 10 
82 Linen   Fine   18 14 
83 Linen   Coarse   12 8 
84 Linen   Medium   10 10 
85 Linen   Coarse   10 6 
86 Wool   Medium       
87 Linen   Fine   19 14 
88 Linen   Fine       
89 Linen      15 8 
90 Linen   Fine   18 14 
91 Wool   Medium   5 16 
93 Linen   Medium   12 12 
94 Linen   Medium   15 11 
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96 Linen   Fine   15 13 
99 Linen   Fine   15 15 
100 Linen   Fine   28 18 
101 Linen   Fine   18.3 14.4 
102 Sha'atnez     18 12 
103 Linen   Medium   15 15 
104 Linen   Medium   21 10 
105 Wool   Fine   12 18 
106 Linen   Medium   13 9 
107 Wool   Fine   12 28 
108 Linen   Fine   16 15 
109 Linen   Medium   14 8 
110 Linen   Medium   14 8 
111 Linen   Fine   14   
112 Linen   Medium   17 14 
15 Second Fragment Linen Coarse   15 10 
51a   Linen          
62 Second Fragment Linen    20 10 
67 Second Fragment Linen    14 14 
68 Second Fragment Linen      14 10 
70 Second Fragment Linen      15 12 
86 Second Fragment Linen      18 14 
95a   Wool   Medium   7 20 
95b   Linen   Fine   16 12 
98a   Sha'atnez  Medium   5 10 
98b   Sha'atnez  Medium   8 8 
Impression Linen     20 20 
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Appendix D: Textile Related Artifacts from Kadesh Barnea 
Sources: (Shamir 2007c) 
 
Table D.1: Loom weights from Kadesh Barnea 
Catalog 
Number 

Registration 
Number 

Stratum Mass 
(g) 

Thickness 
(cm) 

Type Material 

1 1825 4b 24.5 4 VP Unbaked Clay 
2 1018 3c 68.7 3.8 VP Unbaked Clay 
3 8021/1 3,2 113.1 6.3 VP Poorly Fired Clay 
4 8021/2 3,2 110 6.2 VP Poorly Fired Clay 
5 8494 3,2 122.4 5.8 VP Poorly Fired Clay 
6 8494 3,2    VP Poorly Fired Clay 
7 38 3a 78.1 4.8 VP Unbaked Clay 
8 39 3a 72.1 5 VP Unbaked Clay 
9 754 2 39.6 4.1 VP Poorly Fired Clay 

16 9061 2, 1 52.2 4 VP Chalk 
17 2300/1 3,1    VP Poorly Fired Clay 
18 2300/2 3,1 94 5.6 VP Unbaked Clay 
19 2300/3 3,1 88.6 5.6 VP Unbaked Clay 
20 2285   131.5 6.1 VP Unbaked Clay 
21 1   272.7 9 VP Unbaked Clay 
22 2   152.1 6.8 VP Unbaked Clay 
23 3   155.3 7.8 VP Unbaked Clay 
24     126.3 6.2 VP Poorly Fired Clay 

Abbreviations: VP – “Vertically Pierced”, HP – “Horizontally Pierced” 
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Table D.2: Textile remains and impressions from Kadesh Barnea 
Artifact Number Material Weft Count Warp Count 

1 Linen 8 16
2 Linen 14 20
3 Linen 10 12
4 Linen 8 12
5 Linen 20 20
6 Linen 20 20
7 Linen 8 15
8 Linen   
9 Linen 16 24
10 Linen 8 13
11 Linen 13 21
12 Linen 9 13
13 Linen 20 24
14 Linen 9 14
15 Linen 14 20
16 Linen 17 24
17 Linen 7 14
18 Linen 11 18
19 Linen 16 20
20 Linen 8 16
21 Linen 9 13
22 Linen 7 18
23 Linen 7 14
24 Linen 16 22
25 Linen 14 24
26 Linen 8 16
27 Linen 13 28
28 Linen 8 20
29 Linen 13 24
30 Linen 14 26
31 Linen 20 20
32 Linen 7 30
33 Linen 10 15
34 Linen 18 18
35 Linen 9 14
36 Linen 4 18
37 Linen 13 30
38 Linen 16 26
39 Linen 14 21
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40 Linen 18 18
41 Linen 15 26
42 Linen 8 13
43 Linen 14 26
44 Linen 15 25
45 Linen 13 26
46 Linen 14 26
47 Linen 16 20
48 Linen 14 20
49 Linen 18 18
50 Linen 20 28
51 Linen 10 12
52 Linen 4 16
53 Linen 8 14
54 Linen 20 20
55 Linen 8 16
56 Linen 14 26
Impression 1721 Wool 34 9
Negebite Ware Wool 16 4
Negebite Ware Wool 17 3
Negebite Ware Wool 15 3
Negebite Ware Wool 16 5
Negebite Ware Wool 16 4
Negebite Ware Wool 16 4
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Appendix E: Loom Weights from the City of David Excavation 
Source: (Shamir 1996) 
Table E.1: Loom Weights from the City of David Excavation 
Study 
ID 

Area Locus Strata Mass 
(g) 

Thickness 
(cm) 

Type Material 

1 D1 316 12 25.4 3.1 VP Well Fired Clay 
2 D1 395 12  VP Unfired Clay 
3 D1 453 12  Poor Preservation Unfired Clay 
4 D1 456 12  7.3 VP Unfired Clay 
5 D1 456 12  7.5 VP Unfired Clay 
6 D1 456 12  HP Unfired Clay 
7 D1 456 12  6.6 VP Unfired Clay 
8 D1 456 12 160.5 6 VP Unfired Clay 
9 D1 456 12 468 7 HP Unfired Clay 
10 D1 456 12  Poor Preservation Unfired Clay 
11 D1 456 12  Poor Preservation Unfired Clay 
12 D1 456 12  Poor Preservation Unfired Clay 
13 D1 456 12  Poor Preservation Unfired Clay 
14 D1 469 12  VP Unfired Clay 
15 D1 469 12 111.8 5.9 VP Unfired Clay 
16 D1 469 12  6.1 VP Unfired Clay 
17 D1 469 12  6.9 VP Unfired Clay 
18 D1 469 12 98.9 5.8 VP Unfired Clay 
19 D2 2309 12 115 5.5 VP Unfired Clay 
20 D2 2309 12 82 VP Unfired Clay 
21 D2 2337 12 6.4 2.6 VP Chalk 
22 E1 1249 11  4.6 VP Unfired Clay 
23 E1 1303 12  8.5 VP Unfired Clay 
24 E1 1322 12  5.1 VP Unfired Clay 
25 E1 1394 11  VP Unfired Clay 
26 E1 1621 10 127.3 5.7 VP Poorly Fired 

Clay 
27 E1 2015 12  7.6 VP Well Fired Clay 
28 E2 544 11  VP Well Fired Clay 
29 E3 1930A 10 12.9 3.5 VP Well Fired Clay 
30 E3 1944 10  Poor Preservation Unfired Clay 
31 G 784 10c-

10b 
 5.7 VP Unfired Clay 

32 G 791 10b  6.3 VP Well Fired Clay 
33 G 792 10c-

10b 
161.4 5.6 VP Unfired Clay 

34 G 986 10c  5.5 VP Unfired Clay 
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35 G 997 10B  4.5 VP Unfired Clay 
36 G 997 10b 93.7 5.4 VP Unfired Clay 
37 G 997 10B  7.3 VP Unfired Clay 
38 G 997 10B  Poor Preservation Unfired Clay 
39 G 997 10B  5.8 Unfinished Unfired Clay 
40 G 997 10B  6.4 VP Unfired Clay 
41 G 1108 10C 85.2 5.2 VP Unfired Clay 
42 G 1108 10C  4.9 VP Unfired Clay 
43 G 1108 10C  Poor Preservation Unfired Clay 
44 G 1108 10C  5 VP Unfired Clay 
45 G 1108 10C  Poor Preservation Unfired Clay 
46 G 1108 10C 62 4 VP Unfired Clay 
47 G 1108 10C  4.3 VP Unfired Clay 
48 G 1108 10C  Poor Preservation Unfired Clay 
49 G 1108 10C  VP Unfired Clay 
50 G 1108 10C  Poor Preservation Unfired Clay 
51 G 1108 10C  VP Unfired Clay 
52 G 1108 10C 82.5 5 VP Unfired Clay 
53 G 1108 10C  VP Unfired Clay 
54 G 1108 10C 58.9 5 VP Unfired Clay 
55 G 1108 10C  Poor Preservation Unfired Clay 
56 G 1108 10C 366.4 8.5 VP Unfired Clay 
57 G 1108 10C  VP Unfired Clay 
58 G 1108 10C  VP Unfired Clay 
59 G 1108 10C  9.3 VP Unfired Clay 
60 G 1108 10C  Poor Preservation Unfired Clay 
61 G 1108 10C  Poor Preservation Unfired Clay 
62 G 1108 10C  Poor Preservation Unfired Clay 
63 G 1108 10C  Poor Preservation Unfired Clay 
64 G 1108 10C 22.8 3.2 VP Unfired Clay 
65 G 1108 10C  Poor Preservation Unfired Clay 
66 G 1108 10C 724.9 9.1 VP Unfired Clay 
67 G 1108 10C  Poor Preservation Unfired Clay 
68 G 1108 10C 49.9 4.7 VP Unfired Clay 
69 G 1108 10C  Poor Preservation Unfired Clay 
70 G 1108 10C 56.8 5 VP Unfired Clay 
71 G 1108 10C  5.1 VP Unfired Clay 
72 G 1108 10C  VP Unfired Clay 
73 G 1108 10C 805 10 VP Unfired Clay 
74 G 1108 10C  Poor Preservation Unfired Clay 
75 G 1108 10C 408.8 8.5 VP Unfired Clay 
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76 G 1108 10C  8.6 VP Unfired Clay 
77 G 1108 10C  VP Unfired Clay 
78 G 1108 10C  Poor Preservation Unfired Clay 
79 G 1108 10C  Poor Preservation Unfired Clay 
80 G 1108 10C  VP Unfired Clay 
81 G 1108 10C 82.9 5.3 VP Unfired Clay 
82 G 1108 10C  VP Unfired Clay 
83 G 1108 10C 50.8 4.7 VP Unfired Clay 
84 G 1108 10C 45.6 4.1 VP Unfired Clay 
85 G 1108 10C 96.2 5.4 VP Unfired Clay 
86 G 1108 10C 62 4.6 VP Unfired Clay 
87 G 1108 10C 367.9 7.8 VP Unfired Clay 
88 G 1108 10C 654.7 9.8 VP Unfired Clay 
89 G 1108 10C 546 9.4 VP Unfired Clay 
90 G 1108 10C  Poor Preservation Unfired Clay 
91 G 1108 10C  4.3 VP Unfired Clay 
92 G 1108 10C  Poor Preservation Unfired Clay 
93 G 1108 10C 77.9 5.3 VP Unfired Clay 
94 G 1108 10C  Poor Preservation Unfired Clay 
95 G 1108 10C  Poor Preservation Unfired Clay 
96 G 1108 10C  Poor Preservation Unfired Clay 
97 G 1108 10C  Poor Preservation Unfired Clay 
98 G 1108 10C  8 VP Unfired Clay 
99 G 1108 10C  VP Unfired Clay 
100 G 1108 10C 52.4 5 VP Unfired Clay 
101 G 1108 10C  Poor Preservation Unfired Clay 
102 G 1108 10C 47.5 4.8 VP Unfired Clay 
103 G 1108 10C  4.8 VP Unfired Clay 
104 G 1108 10C 72.6 5 VP Unfired Clay 
105 G 1108 10C 99.4 5.6 VP Unfired Clay 
106 G 1108 10C  VP Unfired Clay 
107 G 1108 10C  VP Unfired Clay 
108 G 1108 10C  VP Unfired Clay 
109 G 1108 10C  VP Unfired Clay 
110 G 1108 10C  VP Unfired Clay 
111 G 1108 10C  4.6 VP Unfired Clay 
112 G 1108 10C 68.4 5 VP Unfired Clay 
113 G 1108 10C  7.4 VP Unfired Clay 
114 G 1110 10C 70 5.2 VP Unfired Clay 
115 G 1110 10C 109 Unfinished Unfired Clay 
116 G 1110 10C 64.3 Unfinished Unfired Clay 
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117 G 1110 10C 56 4.8 VP Unfired Clay 
118 G 1110 10C  VP Unfired Clay 
119 G 1110 10C 53 Unfinished Unfired Clay 
120 G 1110 10C 65.8 Unfinished Unfired Clay 
121 G 1110 10C 90.3 Unfinished Unfired Clay 
122 G 1110 10C 86.8 Unfinished Unfired Clay 
123 G 1110 10C 115 Unfinished Unfired Clay 
124 G 1110 10C  4.8 VP Unfired Clay 
125 G 1110 10C 107.5 5.9 VP Unfired Clay 
126 G 1110 10C 96 Unfinished Unfired Clay 
127 G 1110 10C 77.2 Unfinished Unfired Clay 
128 G 1110 10C 56 4.9 VP Unfired Clay 
129 G 1110 10C 61 5.2 VP Unfired Clay 
130 G 1110 10C 48.8 4.7 VP Unfired Clay 
131 G 1110 10C  Poor Preservation Unfired Clay 
132 G 1110 10C  Poor Preservation Unfired Clay 
133 G 1110 10C  Poor Preservation Unfired Clay 
134 G 1110 10C 377.8 7.5 VP Unfired Clay 
135 G 1110 10C  Poor Preservation Unfired Clay 
136 G 1110 10C  Poor Preservation Unfired Clay 
137 G 1110 10C  7.2 VP Unfired Clay 
138 G 1122B 12B  4.9 VP Unfired Clay 
139 G 1132 10C  VP Unfired Clay 
140 G 1132 10C  VP Unfired Clay 
141 G 1132 10C  7 VP Unfired Clay 
142 G 1132 10C   VP Unfired Clay 
Abbreviations: VP – “Vertically Pierced”, HP – “Horizontally Pierced” 
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Appendix F: Loom Weights from Beth-Shean 
Sources: (Shamir 2006) 
 
Table F.1: Loom Weights from Beth-Shean 
Artifact 
Number 

Context Mass (g) Thickness 
(cm) 

Material Shape 

106016 p-6 196.86 7.2 clay VP 
384140 s-1a 7.5 gypsum HP 
384192 s-1 196.24 4.7 gypsum VP 
384254 s-1 376.23 5.5 gypsum HP 
386050 P-7 447.23 7.8 clay VP 
386128 p-8A 257.86 8.5 clay VP 
386414 p-8A 115.49 5.9 clay VP 
887239 S-1 11.7 5.3 clay VP 
887355 S-1 5.3X6.4 clay HP 
888107 topsoil 303.41 4.3 gypsum HP 
987036 s-1a 390.63 5.2 gypsum HP 
988011 s-1b 248.93 5.4 gypsum HP 
228678/51 P-7 - Clustered Weights 304.07 7.9 clay VP 
286278/52 P-7 - Clustered Weights 148.9 6.6 clay VP 
286278/53 P-7 - Clustered Weights 56.66 5 clay VP 
286292/1 P-7 - Clustered Weights 134.91  clay VP 
286292/10 P-7 - Clustered Weights 142.46  clay VP 
286292/11 P-7 - Clustered Weights 311.67 7.7 clay VP 
286292/12 P-7 - Clustered Weights 268.3 7 clay VP 
286292/13 P-7 - Clustered Weights 349.77  clay VP 
286292/14 P-7 - Clustered Weights 303.8 7.6 clay VP 
286292/15 P-7 - Clustered Weights 451.35 8.8 clay VP 
286292/16 P-7 - Clustered Weights 285.42 7.7 clay VP 
286292/17 P-7 - Clustered Weights 280 7.5 clay VP 
286292/18 P-7 - Clustered Weights 237.75  clay VP 
286292/19 P-7 - Clustered Weights 255  clay VP 
286292/1a P-7 - Clustered Weights 320.5  clay VP 
286292/1b P-7 - Clustered Weights 381.8 7 clay VP 
286292/2 P-7 - Clustered Weights 375  clay VP 
286292/20 P-7 - Clustered Weights 141.96 6.8 clay VP 
286292/21 P-7 - Clustered Weights 510.7  clay VP 
286292/22 P-7 - Clustered Weights 280.86 7.9 clay VP 
286292/23 P-7 - Clustered Weights 366.86  clay VP 
286292/24 P-7 - Clustered Weights 355.55 7.3 clay VP 
286292/25 P-7 - Clustered Weights 336.76 7.6 clay VP 
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286292/26 P-7 - Clustered Weights 302.63 7.7 clay VP 
286292/27 P-7 - Clustered Weights 260.41 6.8 clay VP 
286292/28 P-7 - Clustered Weights 397.54 8 clay VP 
286292/29 P-7 - Clustered Weights 271.24 7.7 clay VP 
286292/3 P-7 - Clustered Weights 195.85 7.2 clay VP 
286292/30 P-7 - Clustered Weights 263.97 8 clay VP 
286292/31 P-7 - Clustered Weights 330.4 7.4 clay VP 
286292/33 P-7 - Clustered Weights 153.74  clay VP 
286292/34 P-7 - Clustered Weights 156.23  clay VP 
286292/35 P-7 - Clustered Weights 178.1 6.8 clay VP 
286292/36 P-7 - Clustered Weights 200.47  clay VP 
286292/37 P-7 - Clustered Weights 378.92  clay VP 
286292/38 P-7 - Clustered Weights 380.3  clay VP 
286292/39 P-7 - Clustered Weights 359.41 7.5 clay VP 
286292/4 P-7 - Clustered Weights 295.85 7.5 clay VP 
286292/40 P-7 - Clustered Weights 347.21 8 clay VP 
286292/41 P-7 - Clustered Weights 215.05  clay VP 
286292/42 P-7 - Clustered Weights 265.96 7.7 clay VP 
286292/43 P-7 - Clustered Weights 260.39 7.4 clay VP 
286292/44 P-7 - Clustered Weights 170.25  clay VP 
286292/45 P-7 - Clustered Weights 552 8.8 clay VP 
286292/46 P-7 - Clustered Weights 260.67 7.1 clay VP 
286292/47 P-7 - Clustered Weights 412.48 8.4 clay VP 
286292/48 P-7 - Clustered Weights 296.71 7 clay VP 
286292/49 P-7 - Clustered Weights 342.66 7.9 clay VP 
286292/5 P-7 - Clustered Weights 423.14 8.8 clay VP 
286292/50 P-7 - Clustered Weights 411.58 8.1 clay VP 
286292/51 P-7 - Clustered Weights 154.59  clay VP 
286292/52 P-7 - Clustered Weights 244.19 6.7 clay VP 
286292/53 P-7 - Clustered Weights 281.65 7.5 clay VP 
286292/54 P-7 - Clustered Weights 256.56 7.2 clay VP 
286292/55 P-7 - Clustered Weights 355.95 8.9 clay VP 
286292/56 P-7 - Clustered Weights 341.07 7.7 clay VP 
286292/57 P-7 - Clustered Weights 444.85 8.7 clay VP 
286292/58 P-7 - Clustered Weights 336.81 8.1 clay VP 
286292/59 P-7 - Clustered Weights 223.07 6.9 clay VP 
286292/6 P-7 - Clustered Weights 264.85 7.5 clay VP 
286292/60 P-7 - Clustered Weights 173.63  clay VP 
286292/61 P-7 - Clustered Weights 206.18 6.8 clay VP 
286292/62 P-7 - Clustered Weights 185.19  clay VP 
286292/63 P-7 - Clustered Weights 285.08  clay VP 
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286292/64 P-7 - Clustered Weights 187.27 6.6 clay VP 
286292/65 P-7 - Clustered Weights 147.73 6.4 clay VP 
286292/66 P-7 - Clustered Weights 240.27  clay VP 
286292/67 P-7 - Clustered Weights 165.84 6.6 clay VP 
286292/68 P-7 - Clustered Weights 80.44  clay VP 
286292/69 P-7 - Clustered Weights 175.88 6 clay VP 
286292/7 P-7 - Clustered Weights 215.99 6.8 clay VP 
286292/70 P-7 - Clustered Weights 286.86 8 clay VP 
286292/71 P-7 - Clustered Weights 336.62 7.6 clay VP 
286292/72 P-7 - Clustered Weights 300.15 7.1 clay VP 
286292/73 P-7 - Clustered Weights 60.6  clay VP 
286292/74 P-7 - Clustered Weights 201.13  clay VP 
286292/75 P-7 - Clustered Weights 288.65 7.3 clay VP 
286292/76 P-7 - Clustered Weights 156.61  clay VP 
286292/77 P-7 - Clustered Weights 219.73 6.3 clay VP 
286292/78 P-7 - Clustered Weights 208.02 6.8 clay VP 
286292/79 P-7 - Clustered Weights 143.73  clay VP 
286292/8 P-7 - Clustered Weights 411.29 9.1 clay VP 
286292/80 P-7 - Clustered Weights 273.55 7.6 clay VP 
286292/81 P-7 - Clustered Weights 245.65 7.5 clay VP 
286292/82 P-7 - Clustered Weights 271.81 7.2 clay VP 
286292/83 P-7 - Clustered Weights 131.42  clay VP 
286292/84 P-7 - Clustered Weights 199.38 6.7 clay VP 
286292/85 P-7 - Clustered Weights 57.93 5 clay VP 
286292/86 P-7 - Clustered Weights 334.13 8.5 clay VP 
286292/87 P-7 - Clustered Weights 308.47 8 clay VP 
286292/88 P-7 - Clustered Weights 231.24 7.1 clay VP 
286292/89 P-7 - Clustered Weights 219.79 7 clay VP 
286292/9 P-7 - Clustered Weights 229.5  clay VP 
286292/90 P-7 - Clustered Weights 223.46 6.6 clay VP 
286292/91 P-7 - Clustered Weights 482.15 9.6 clay VP 
286292/92 P-7 - Clustered Weights 159.17 6.1 clay VP 
286292/93 P-7 - Clustered Weights 43.28 4.6 clay VP 
286292/94 P-7 - Clustered Weights 312.32 7.7 clay VP 
286292/95 P-7 - Clustered Weights 298.89 6.9 clay VP 
286292/96 P-7 - Clustered Weights 450.75 9 clay VP 
286292/97 P-7 - Clustered Weights 358.69  clay VP 
286292/98 P-7 - Clustered Weights 354.33 8.1 clay VP 
286292/99 P-7 - Clustered Weights 311.92 7.5 clay VP 
28692/32 P-7 - Clustered Weights 287.54 7.4 clay VP 
2886278/50 P-7 - Clustered Weights 630.11 10.5 clay VP 
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687006/1 s-1 382.35 5.9 gypsum HP 
687006/2 s-1 408.15 5.5 gypsum HP 
687006/3 s-1 385.11 4.2 gypsum HP 
687006/4 s-1 367.94 5.2 gypsum HP 
29-103-1071 s (UPenn) 44.9 4.4 Clay VP 
29-103-1067 s (UPenn) 81.1 5.9 Clay VP 
29-107-660 s (UPenn) 53.7 5 Basalt VP 
33-9-251 s (UPenn) 34.2 3.9 Basalt VP 
29-107-681 s (UPenn) 40.4 3.9 Basalt VP 
29-103-705 s (UPenn) 127.5 5.9 clay VP 
29-103-732 s (UPenn) 119.9 6.3 clay VP 
29-107-685 s (UPenn) 78.6 5.1 Basalt VP 
 29-107-679 s (UPenn) 39.2 3.6 Basalt VP 
29-103-748 s (UPenn) 88.2 5.15 clay VP 
29-103-721 s (UPenn) 138 5.8 clay VP 
29-103-729 s (UPenn) 102.5 4.4 clay VP 
29-107-610 s (UPenn) 209 4.8 gypsum HP 
29-107-61 s (UPenn) 247 4.4 gypsum HP 
29-107-613 s (UPenn) 433 5.1 gypsum HP 
29-107-606 s (UPenn) 292 4.8 gypsum HP 
29-103-747A s (UPenn) 161 6.1 Clay VP 
29-103-747B s (UPenn) 156.2 5.9 Clay VP 
29-107-612 s (UPenn) 261 5.6 Clay VP 
29-107-672 s (UPenn) 1135 13.4 Basalt VP 
29-107-871 s (UPenn) 757 9.1 Basalt VP 
29-107-617 s (UPenn) 143.2 3.7 gypsum HP 
29-107-616 s (UPenn) 199.2 4.7 gypsum HP 
29-107-601 s (UPenn) 84.2 3.5 gypsum HP 
29-107-615 s (UPenn) 198.1 4.3 gypsum HP 
29-107-602 s (UPenn) 140.5 3.8 gypsum HP 
29-107-598 s (UPenn) 499 5.6 gypsum HP 
29-107-588 s (UPenn) 400 6.5 gypsum HP 
29-103-706 s (UPenn) 367 9.15 Clay VP 
29-103-315 s (UPenn) 108.3 5.3 Clay VP 
29-103-725 s (UPenn) 186.7 6.4 Clay VP 
29-103-718A s (UPenn) 188.6 6.2 clay HP 
29-103-718b s (UPenn) 186.5 6.15 clay HP 
29-103-742 s (UPenn) 52.7 4.3 clay VP 
29-103-744 s (UPenn) 138.4 5.5 clay VP 
29-103-738 s (UPenn) 92.1 4.5 clay VP 
29-107-662 s (UPenn) 474 8.9 Basalt VP 
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29-103-736 s (UPenn) 143.6 5 clay VP 
29-103-74 s (UPenn) 91.4 5.5 clay VP 
29-103-743 s (UPenn) 108.3 5.05 clay VP 
29-107-608 s (UPenn) 139.2 6.05 gypsum HP 
29-103-711A s (UPenn) 184 6.15 clay HP 
29-103-711B s (UPenn) 225 7 Clay HP 
29-107-665 s (UPenn) 680 9.7 Basalt VP 
29-103-739 s (UPenn) 89.5 4.8 Clay VP 
29-103-750 s (UPenn) 105.2 5.2 clay VP 
29-103-710 s (UPenn) 285 6.1 gypsum HP 
29-103-722a s (UPenn) 125 5.1 clay VP 
29-103-722b s (UPenn) 53.9 4.2 clay VP 
29-103-722c s (UPenn) 113.7 5.3 clay VP 
29-103-722d s (UPenn) 118.2 5.6 clay VP 
29-103-722e s (UPenn) 52.3 4.3 clay VP 
29-103-722f s (UPenn) 136.7 5.6 clay VP 
29-103-722g s (UPenn) 120.9 5.8 clay VP 
29-103-722h s (UPenn) 109.2 5.4 clay VP 
29-107-674 s (UPenn) 1407 12 Basalt VP 
29-107-675 s (UPenn) 915 11.7 Basalt VP 
29-103-714 s (UPenn) 165 5 clay HP 
29-107-623 s (UPenn) 119.2 5.35 gypsum HP 
29-107-609 s (UPenn) 573 5.3 gypsum HP 
29-103-728 s (UPenn) 517 7.5 gypsum HP 
29-107-593 s (UPenn) 447 5.2 gypsum HP 
29-107-590 s (UPenn) 74.4 2.4 gypsum HP 
29-107-386 s (UPenn) 234 4.7 gypsum HP 
29-107-622 s (UPenn) 153 4.4 gypsum HP 
29-107-597 s (UPenn) 179.5 4.3 gypsum HP 
29-107-611 s (UPenn) 100 3.8 gypsum HP 
29-107-572 s (UPenn) 348 4.7 gypsum HP 
29-107-594 s (UPenn) 229 5.6 gypsum HP 
29-107-575 s (UPenn) 290 4.8 gypsum HP 
29-107-591 s (UPenn) 428 6.3 gypsum HP 
29-103-707 s (UPenn) 178.4 4.5 gypsum HP 
29-103-724A s (UPenn) 123.3 5.3 clay VP 
29-103-724b s (UPenn) 116 5.6 clay VP 
29-103-724c s (UPenn) 117 5 clay VP 
29-103-724d s (UPenn) 109.1 5.2 clay VP 
29-103-753a s (UPenn) 54.4 4.3 clay VP 
29-103-753b s (UPenn) 193.3 6.4 clay VP 
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29-103-753c s (UPenn) 131.9 5.05 clay VP 
29-103-753d s (UPenn) 125 5.3 clay VP 
29-103-753e s (UPenn) 61.2 4.25 clay VP 
29-103-753f s (UPenn) 115.2 5.2 clay VP 
29-103-753g s (UPenn) 50.5 3.9 clay VP 
29-103-753h s (UPenn) 52.4 4.3 clay VP 
29-103-753i s (UPenn) 49.7 4.3 clay VP 
29-103-753j s (UPenn) 48.7 4.2 clay VP 
29-103-753k s (UPenn) 115.3 4.8 clay VP 
29-103-753l s (UPenn) 107.6 4.9 clay VP 
29-103-753m s (UPenn) 113.7 5.35 clay VP 
29-103-753n s (UPenn) 108.1 4.7 clay VP 
29-103-753o s (UPenn) 52.7 4.1 clay VP 
29-103-753p s (UPenn) 113.4 5.2 clay VP 
29-103-753q s (UPenn) 108.5 5.2 clay VP 
29-103-753r s (UPenn) 113.2 5.1 clay VP 
29-103-753s s (UPenn) 224 6.05 clay VP 
29-103-753t s (UPenn) 118.3 5.2 clay VP 
29-103-753u s (UPenn) 93.3 5.2 clay VP 
29-103-753v s (UPenn) 118.3 5.55 clay VP 
29-103-753w s (UPenn) 130.8 5.5 clay VP 
29-103-753u1 s (UPenn) 42.6 4.1 clay VP 
29-103-753x s (UPenn) 52.1 4.2 clay VP 
29-103-753y s (UPenn) 69.5 4.7 clay VP 
29-103-753z s (UPenn) 127.6 5.4 clay VP 
29-103-753a1 s (UPenn) 126.1 5.3 clay VP 
29-103-753b1 s (UPenn) 54.3 4.3 clay VP 
29-103-753c1 s (UPenn) 124.5 5.2 clay VP 
29-103-753d1 s (UPenn) 47.2 4.6 clay VP 
29-103-753e1 s (UPenn) 114.8 5 clay VP 
29-103-753f1 s (UPenn) 97 5.1 clay VP 
29-103-753g1 s (UPenn) 104.8 4.7 clay VP 
29-103-753h1 s (UPenn) 50.6 4.5 clay VP 
29-103-753i1 s (UPenn) 107 5.4 clay VP 
29-103-753j1 s (UPenn) 120.1 5.2 clay VP 
29-103-753k1 s (UPenn) 120.9 5 clay VP 
30-11-51 s (Rockefeller Museum)  Clay VP 
30-12-101a s (Rockefeller Museum)   Stone HP 
Abbreviations: VP – “Vertically Pierced”, HP – “Horizontally Pierced” 
 
  



   

136 
 

Appendix G: Loom Weights from Ashkelon 
Source: (Master 2011) 
 
Table G.1: Loom weights from Ashkelon 
Find 
Number 

Room  Mass 
(g) 

Thickness 
(cm) 

Percent 
Complete

Type Material 

39061 221 160 5.3 95 VP Clay 
39062 221 180 5.6 100 VP Clay 
39063 221 395 6.8 100 VP Clay 
39064 221 400 7.6 100 VP Clay 
39065 221 490 7.1 100 VP Clay 
39066 221 450 11.5 95 VP Clay 
32926 312 231 6.5 100 VP Clay 
41046 312 245 5.8 100 VP Clay 
43911 312 997 9.5 100 VP Clay 
43912 312 253 35 VP Clay 
43913 312 690 7.7 100 VP Clay 
43914 312 252 6.5 85 VP Clay 
43915 312 316 35 VP Clay 
43916 312 871 9 100 VP Clay 
43917 312 112 4.7 100 VP Clay 
43918 312 311 6 100 VP Clay 
43919 312 264 7 25 VP Clay 
43920 312 711 9 90 VP Clay 
43921 312 145 30 VP Clay 
44219 312 182 7 Fragments VP Clay 
44266 312 975 9.7 100 VP Clay 
44339 312 295 6.2 100 VP Clay 
44452 312 328 6.9 95 VP Clay 
44453 312 233 6 85 VP Clay 
44454 312 879 9.5 100 VP Clay 
44455 312 245 5.9 100 VP Clay 
44456 312 245 6 100 VP Clay 
44457 312 272 Fragmentary VP Clay 
44458 312 340 85 VP Clay 
44459 312 353 7.1 100 VP Clay 
44460 312 193 35 VP Clay 
44461 312 278 6.3 100 VP Clay 
44462 312 435 Fragmentary VP Clay 
44596 312 301 7 95 VP Clay 
44597 312 312 6.6 100 VP Clay 
44598 312 363 6.8 100 VP Clay 
44599 312 384 7.2 100 VP Clay 
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44600 312 536 9.8 60 VP Clay 
44601 312 627 8.4 90 VP Clay 
44602 312 357 7.3 90 VP Clay 
44603 312 859 9 100 VP Clay 
44604 312 317 6.9 100 VP Clay 
44605 312 333 6.4 100 VP Clay 
44606 312 604 8 100 VP Clay 
45457 312 895 9.8 100 VP Clay 
38423 342 100 Fragmentary VP Clay 
42770 342 Fragmentary VP Clay 
43173 342 Fragmentary VP Clay 
43617 342 140 5.1 100 VP Clay 
43714 342 140 5.1 100 VP Clay 
43720 342 150 5.3 90 VP Clay 
43724 342 Fragmentary VP Clay 
43725 342 Fragmentary VP Clay 
43735 342 Fragmentary VP Clay 
43736 342 110 5.1 100 VP Clay 
41027 460 600 8.5 60 VP Clay 
41028 460 220 6.6 80 VP Clay 
41029 460 300 6.5 100 VP Clay 
42638 460 260 6.3 100 VP Clay 
Abbreviations: VP – “Vertically Pierced”, HP – “Horizontally Pierced” 
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Appendix H: Loom Weights from Tell es-Safi/Gath 
Source: (Cassuto 2012) 
Table H.1: Loom weights from Tell es-Safi 
 
Study 
Number 

Locus Mass 
(g) 

Thickness 
(cm) 

Shape Material Condition 

1 74715>74706 566 8.234 VP Clay whole 
2 11010   VP Clay frag 
3 22001   6.045 VP Clay frag 
4 22004   VP Clay frag 
5 22007   VP Clay frag 
6 23023   VP Clay crumbly burnt frag 
7 23027   8.208 VP Clay Partial 
8 23027   VP Clay frag 
9 22043   VP Clay small frag 
10 22028   VP Clay burnt frag 
11 33023   VP Clay frag 
12 42028 364 7.7855 VP Clay large frag 
13 43013 373 7.827 VP Clay whole 
14 33030 149 5.46 VP Clay whole 
15 33033 179 6.762 VP Clay partial 
16 33030 373 7.498 VP Clay almost whole  
17 44021 324 7.7378 VP Clay almost whole  
18 44033 170 5.87 VP Clay almost whole  
19 33030 163 6.016 VP Clay two pieces-partial 
20 45019   VP Clay Frag 
21 45027 151 5.781 VP Clay almost whole  
22 45026 350 6.861 VP Clay frag 
23 22042>22036 340 VP Clay frag 
24 62017   VP Clay frag 
25 72032 606 8.917 VP Clay whole 
26 74715>74706   VP Clay Partial 
27 74715>74706   VP Clay Fragments 
28 74715>74706 405 7.898 VP Clay whole 
29 44021 208 6.177 VP Clay whole 
30 33030 181 6.077 VP Clay almost whole  
31 33030 159 5.848 VP Clay whole 
32 33030 197 6.068 VP Clay whole 
33 33030 178 VP Clay 5 broken frag 
34 33030 131 5.869 VP Clay frag 
35 33030 146 5.78 VP Clay frag 
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36 33030 182 6.207 VP Clay two frag 
37 33030 202 6.111 VP Clay almost whole  
38 33030 168 5.819 VP Clay whole 
39 44021 304 7.699 VP Clay partial 
40 44021 431 7.655 VP Clay whole 
41 44021 130 VP Clay frag 
42 44021 220 6.368 VP Clay whole 
43 44021 232 6.246 VP Clay whole 
44 44021 190 5.946 VP Clay Whole 
45 44021 169 VP Clay frags 
46 44021 230 6.232 VP Clay whole 
47 44021 213 6.219 VP Clay whole 
48 44021 185 5.9445 VP Clay whole 
49 44021 188 5.8635 VP Clay whole 
50 44021 189 5.804 VP Clay whole 
51 44021 184 5.844 VP Clay whole 
52 44021 149 5.857 VP Clay partial 
53 44021 100 VP Clay frag 
54 44020 202 5.911 VP Clay intact 
55 44020   VP Clay frag 
56 44020 196 6.131 VP Clay Intact 
57 44020 263 6.76 VP Clay intact 
58 44020 194 6.062 VP Clay intact 
59 44020 170 5.906 VP Clay intact 
60 44020 211 6.369 VP Clay complete 
61 44020 147 6.079 VP Clay partial 
62 44020 115 5.862 VP Clay half 
63 44020 119 VP Clay partial 
64 44021 156 6.02 VP Clay partial 
65 44027 392 7.995 VP Clay whole 
66 44027 377 7.867 VP Clay partial 
67 44027 195 6.065 VP Clay whole 
68 44027 179 5.9765 VP Clay whole 
69 44027 157 6 VP Clay whole 
70 44027 216 6.533 VP Clay whole 
71 44027 189 5.8 VP Clay partial 
72 44027 145 5.752 VP Clay partial 
73 44027   VP Clay frag 
74 44027   VP Clay frag 
75 44027   VP Clay frag 
76 44027 164 5.548 VP Clay Whole 
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77 44027 215 6.001 VP Clay Whole 
78 44027 172 5.5895 VP Clay Whole 
79 45030   VP Clay frag 
80 45030 144 7.261 VP Clay half 
81 45030 251 6.813 VP Clay almost whole  
82 45030 322 7.133 VP Clay whole 
83 45030   VP Clay frag 
84 22042>22036 529 VP Clay very frag 
85 22042>22036 432 VP Clay frags 
86 22042>22036 506? VP Clay frag 
87 22042>22036 557 VP Clay frag 
88 22042>22036 249 VP Clay frag 
89 22042>22036 162 VP Clay frags 
90 74715>74706 802 9.25 VP Clay complete, perfectly round
91 74715>74706   VP Clay crumbly frag 
92 74715>74706 267 VP Clay Partial 
93 74715>74706 265 6.545 VP Clay almost whole  
94 74715>74706 250 6.77 VP Clay partial 
95 74715>74706   VP Clay frag 
96 74715>74706 356 8.04 VP Clay almost whole  
97 74715>74706 780 9.12 VP Clay complete, perfectly round
98 74715>74706 270 7.37 VP Clay almost whole  
99 74715>74706 286 7.48 VP Clay partial 
100 74715>74706 276 6.73 VP Clay partial 
101 74715>74706 400 8.14 VP Clay intact 
102 74715>74706 428 8.0523 VP Clay intact 
103 74715>74706 313 7.27 VP Clay partial 
104 74715>74706 239 6.76 VP Clay partial 
105 74715>74706 437 7.56 VP Clay almost whole  
106 74715>74706 139 6.625 VP Clay frag 
107 74715>74706 415 7.5285 VP Clay intact 
108 74715>74706 249 6.78 VP Clay intact 
109 74715>74706 783 9.36 VP Clay intact 
110 74715>74706 328 7.35 VP Clay intact 
111 74715>74706 305 6.71 VP Clay intact 
112 74715>74706 387 7.462 VP Clay almost whole  
113 74715>74706 403 7.507 VP Clay almost whole  
114 74715>74706   VP Clay frag 
115 74715>74706 263 6.539 VP Clay almost whole  
116 74715>74706 301 7.107 VP Clay Partial 
Abbreviations: VP – “Vertically Pierced”, HP – “Horizontally Pierced”  
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Appendix I: Loom Weights from Tel Batash/Timnah 
Sources: (Browning 1988, 2001) 
Table I.1: Loom weights from Tel Batash 
Registration 
Number 

Locus Building Strata Mass 
(g) 

Thickness 
(cm) 

Type Material 

D7053     D708           IV         Unidentified   Clay 
D7063     D708           IV          Unidentified   Clay 
D7072     D708           IV          Unidentified   Clay 
D8106     D812           IVA         Unidentified   Clay 
D8152     D819           IVB         Unidentified   Clay 
D8163     D821           IVB         Unidentified   Clay 
7385 768       IV        7.6 VP Clay 
D10207     D1048         III          Unidentified   Clay 
D8024     D802           III          Unidentified   Clay 
D8034     D802           III          Unidentified   Clay 
D8052     D802           III          Unidentified   Clay 
7084/1     731       III-II      6.3 VP Clay 
7084/2     731       III-II      12 VP Clay 
7332 750 737 III          Unidentified   Clay 
7519 743 743 II          VP Clay 
7520 743 743 II          HP Clay 
7133/3     743 743 II        8 VP Clay 
7133/2     743 743 II        6.3 VP Clay 
7162 743 743 II        6.6 VP Clay 
7162/2     743 743 II          VP Clay 
7514/1     743 743 II        8.2 VP Clay 
7514/2     743 743 II        7.6 HP Clay 
7514/3     743 743 II        8.6 VP Clay 
7514/4     743 743 II        8.2 VP Clay 
7514/5     743 743 II        8.2 VP Clay 
7514/6     743 743 II        8 VP Clay 
7514/7     743 743 II        8 VP Clay 
7514/8     743 743 II        9.4 VP Clay 
7514/9     743 743 II        8.5 Unclassified Stone 
7514/10     743 743 II          VP Clay 
7514/11     743 743 II          VP Clay 
7514/12     743 743 II          VP Clay 
7514/13     743 743 II          VP Clay 
7514/14     743 743 II        7.5 VP Clay 
7514/15     743 743 II        7 VP Clay 
7514/16     743 743 II        7.5 VP Clay 
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7514/17     743 743 II        7.2 VP Clay 
7514/18     743 743 II        8 HP Clay 
7514/19     743 743 II        5.4 VP Clay 
7514/20     743 743 II        9.2 VP Clay 
7514/21     743 743 II        7.6 VP Clay 
7514/22     743 743 II        7.5 VP Clay 
7535 743 743 II          VP Clay 
7535/1     743 743 II          VP Clay 
7535/2     743 743 II        7.3 VP Clay 
7535/3     743 743 II          VP Clay 
7535/4     743 743 II          VP Clay 
7535/5     743 743 II        7.4 VP Clay 
7535/6     743 743 II        7.4 VP Clay 
7622 743 743 II        5.9 VP Clay 
7507 743 743 II        7.7 VP Clay 
7512 743 743 II          Unidentified   Clay 
7501 743 743 II          Unidentified   Clay 
7504 743 743 II        5.5 VP Clay 
7590/1     778 743 II          VP Clay 
7590/2     778 743 II          VP Clay 
7590/3     778 743 II          Unidentified   Clay 
7556/1     779 743 II          Unidentified   Clay 
7556/2     779 743 II          Unidentified   Clay 
7556 779 743 II        9.4 VP Clay 
F6088     F604     F607     II        8.7 VP Clay 
F6074     F605     F607     II        9.7 VP Clay 
F6012     F607     F607     II      342.4 7.6 VP Clay 
F6025     F607     F607     II      268 7.6 VP Clay 
F6043     F607     F607     II      333.5 8 VP Clay 
F6045     F607     F607     II      451.4 8.1 VP Clay 
F6049     F607     F607     II      306 8.1 VP Clay 
F6060     F607     F607     II      409.2 8.2 VP Clay 
F6070     F607     F607     II      848 10.3 VP Clay 
F6071     F607     F607     II      824 9.9 VP Clay 
F6078     F607     F607     II      772 10.7 VP Clay 
F6080     F607     F607     II      906 10.8 VP Clay 
F6081/1     F607     F607     II        7.2 VP Clay 
F6081/2     F607     F607     II      296 7.4 VP Clay 
F6086     F607     F607     II      494 8.6 VP Clay 
F6095     F607     F607     II      832 10 VP Clay 
F6096     F607     F607     II      850 9.8 VP Clay 
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F6097     F607     F607     II      776 10.2 VP Clay 
F6098     F607     F607     II      806 10.3 VP Clay 
F6104     F607     F607     II      422 7.6 HP Clay 
F6105     F607     F607     II      359.7 9.9 VP Clay 
F6131     F607     F607     II      347.4 8.2 VP Clay 
F6131/2     F607     F607     II      252 7.1 HP Clay 
F6144/1     F607     F607     II      766 10.1 VP Clay 
F6144/2     F607     F607     II      658 9.3 VP Clay 
F6144/3     F607     F607     II          VP Clay 
F6144/4     F607     F607     II      726 9.8 VP Clay 
F6161     F607     F607     II        6.4 HP Clay 
F6172     F607     F607     II      483.6 8.6 VP Clay 
F6187     F607     F607     II      816 10.5 VP Clay 
F6187/1     F607     F607     II        8.9 VP Clay 
F6194/1     F607     F607     II      468 8.3 HP Clay 
F6194/2     F607     F607     II      465.7 8.5 VP Clay 
F6207     F607     F607     II      640 11.1 VP Clay 
F6223     F607     F607     II      868 10.5 VP Clay 
F9009     F607     F607     II      456 8.7 VP Clay 
F9017     F607     F607     II      342   HP Clay 
F9024     F607     F607     II      154 6.3 VP Clay 
F9025     F607     F607     II      406 8.7 VP Clay 
F6047     F607     F607     II          Unidentified   Clay 
F6048     F607     F607     II          Unidentified   Clay 
F6904     F607     F607     II          Unidentified   Clay 
F6044     F612     F607     II      750 9.7 VP Clay 
F6157     F621     F607     II      280 6.3 HP Clay 
F9019/1     F904     F607     II      232   HP Clay 
F9019/2     F904     F607     II          HP Clay 
F9023/1     F904     F607     II      484 8.4 VP Clay 
F9078     F915     F607     II      290 4.1 VP Clay 
F9057     F916     F607     II      312 8.2 VP Clay 
F9067     F916     F607     II        9.8 VP Clay 
F9082/1     F916     F607     II        8.2 VP Clay 
F9082/2     F916     F607     II        10 Unclassified Clay 
F9088     F916     F607     II          Unidentified   Clay 
F6103     F603     F608     II      536 7.2 Unclassified Clay 
F6127     F603     F608     II      184 7.1 VP Clay 
F6220     F603     F608     II      416.8 8.2 VP Clay 
F6211     F603     F608     II          Unidentified   Clay 
F6055     F606     F608     II      291.3 7.2 VP Clay 
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F6138     F606     F608     II          VP Clay 
F6014     F608     F608     II      498 8.2 HP Clay 
F6033     F608     F608     II      442.1 9 VP Clay 
F6034     F608     F608     II      414.4 9.6 VP Clay 
F6035     F608     F608     II        6.8 VP Clay 
F6148     F608     F608     II      424 9.2 VP Clay 
F6322     F608     F608     II      598 10.2 VP Clay 
F6327     F608     F608     II      114 6.4 VP Clay 
F6416     F608     F608     II      280 7.4 VP Clay 
F6054     F608     F608     II          Unidentified   Clay 
F7011     F608     F608     II          Unidentified   Clay 
F7016     F608     F608     II          Unidentified   Clay 
F6261/1     F632     F608     II      489 9.4 VP Clay 
F6261/2     F632     F608     II      640 9.4 VP Clay 
F6261/3     F632     F608     II      636 9.9 VP Clay 
F6261/4     F632     F608     II      601 9.7 VP Clay 
F6261/5     F632     F608     II      750 10.4 VP Clay 
F6261/6     F632     F608     II      576 10.2 VP Clay 
F6261/7     F632     F608     II      752 10 VP Clay 
F6261/8     F632     F608     II      500 9.5 VP Clay 
F6270/1     F632     F608     II      640 9.4 VP Clay 
F6270/2     F632     F608     II      569 9.5 VP Clay 
F6270/3     F632     F608     II      670 10 VP Clay 
F6270/4     F632     F608     II      636 9.5 VP Clay 
F6270/5     F632     F608     II      850 11.2 VP Clay 
F6270/6     F632     F608     II      738 10 VP Clay 
F6270/7     F632     F608     II      664 11.3 VP Clay 
F6270/8     F632     F608     II      540.7 9.6 VP Clay 
F6270/9     F632     F608     II      410.3 9.8 VP Clay 
F6270/10    F632     F608     II      698 8.6 HP Clay 
F6270/11    F632     F608     II      380.3 7.9 HP Clay 
F6270/12    F632     F608     II        10.4 VP Clay 
F6272/1     F632     F608     II        8.1 HP Clay 
F6272/2     F632     F608     II        9.7 VP Clay 
F6272/3     F632     F608     II      507 9.3 VP Clay 
F6272/4     F632     F608     II      581.1 8.7 VP Clay 
F6272/5     F632     F608     II      630 10.1 VP Clay 
F6272/6     F632     F608     II      580.8 9.4 VP Clay 
F6272/7     F632     F608     II      490.6 9.6 VP Clay 
F6272/8     F632     F608     II          VP Clay 
F6272/1     F632     F608     II        10.5 VP Clay 
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F6272/2     F632     F608     II        10.1 VP Clay 
F6288     F632     F608     II        10.6 VP Clay 
F6289     F632     F608     II          Unidentified   Clay 
F6393     F632     F608     II      550 9 VP Clay 
F6298/1     F632     F608     II        8.7 HP Clay 
F6298/2     F632     F608     II      398 8.6 VP Clay 
F6298/3     F632     F608     II      616 10 VP Clay 
F6298     F632     F608     II      316 6.9 HP Clay 
F6310/1     F632     F608     II      595 9.3 HP Clay 
F6310/2     F632     F608     II        8.7 VP Clay 
F6310/3     F632     F608     II        9.5 VP Clay 
F6310/4     F632     F608     II        9.1 VP Clay 
F6370     F632     F608     II        7.1 VP Clay 
F6372/1     F632     F608     II        9.6 VP Clay 
F6372/2     F632     F608     II          VP Clay 
F6372/3     F632     F608     II          VP Clay 
F6387     F632     F608     II      746 9.9 VP Clay 
F6392     F632     F608     II      111.4 5.8 VP Clay 
F6390     F632     F608     II          Unidentified   Clay 
F6404     F632     F608     II      522.5 8.8 HP Stone 
F9059/1 F917           II        7.1 VP Clay 
F9059/2     F917           II        6.7 VP Clay 
F6059/3     F917           II        8.4 HP Clay 
F6312     F630           I        8.1 VP Clay 
F6203     F620           I          VP Clay 
9772 E619           IIIB         Unidentified   Clay 
E7063     E619           IIIB         Unidentified   Clay 
9579 987       III        10.5 VP Clay 
9590 987       III          Unidentified   Clay 
9133/11     915 915 II        7.5 VP Clay 
9179/1     915 915 II        9.5 VP Clay 
9156/1     920 950 II          HP Clay 
9118/1     920 950 II          VP Clay 
9118/3     920 950 II          VP Clay 
9118/5     920 950 II        9.2 HP Clay 
9118/6     920 950 II        9.1 VP Clay 
9118/7     920 950 II          HP Clay 
9118/9     920 950 II          Unidentified   Clay 
9118/10     920 950 II          VP Clay 
9118/11     920 950 II        10.1 VP Clay 
9118/12     920 950 II        7.9 VP Clay 
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9118/13     920 950 II        9.1 VP Clay 
9118/15     920 950 II          Unidentified   Clay 
9121/1     920 950 II        7 HP Clay 
9121/2     920 950 II        6.8 VP Clay 
9130 920 950 II          HP Clay 
9137/1     920 950 II        9.6 VP Clay 
9137/2     920 950 II        9.5 VP Clay 
9137/3     920 950 II        7.8 HP Clay 
9137/4     920 950 II          VP Clay 
9137/5     920 950 II        7.5 HP Clay 
9137/6     920 950 II        10.7 VP Clay 
9137/7     920 950 II        6.9 HP Clay 
9137/8     920 950 II        10.3 VP Clay 
9137/11     920 950 II        7.5 VP Clay 
9137/12     920 950 II          VP Clay 
9138/6     920 950 II        9.4 VP Clay 
9138/11     920 950 II        7.7 Unclassified Clay 
9175/2     920 950 II        10.5 VP Clay 
9181/1     920 950 II        7.2 HP Clay 
9181/2     920 950 II          HP Clay 
9181/3     920 950 II        7 HP Clay 
9294 946 950 II      595.8 9.2 VP Clay 
9249/1     947 950 II      708 8.9 HP Clay 
9249/2     947 950 II        6 HP Clay 
9249/3     947 950 II        8.7 HP Clay 
9249/4     947 950 II        5.9 HP Clay 
9249/5     947 950 II        5.5 HP Clay 
9429/6     947 950 II        4.9 HP Clay 
9249/7     947 950 II        5.4 HP Clay 
9249/8     947 950 II        5.7 HP Clay 
9249/9     947 950 II        5.6 HP Clay 
9249/10     947 950 II      147.7 6.6 VP Clay 
9249/11     947 950 II      177.6 7.5 VP Clay 
9249/12     947 950 II      162 7.2 HP Clay 
9249/13     947 950 II      201.5 7.8 Unidentified   Clay 
9249/14     947 950 II      754 8.9 HP Clay 
9249/15     947 950 II      237.6 5.4 HP Clay 
9249/16     947 950 II      198.1 5.6 HP Clay 
9290/1     947 950 II      416.1 7 HP Clay 
9290/2     947 950 II      260.1 5.8 HP Clay 
9290/3     947 950 II      244.1 5.4 HP Clay 
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9290/4     947 950 II      196.6 5.5 HP Clay 
9290/5     947 950 II      247.5 5.6 HP Clay 
9290/6     947 950 II      165.5 7.1 VP Clay 
9305/1     947 950 II      233.5 5.6 HP Clay 
9305/2     947 950 II      242 7 VP Clay 
9305/3     947 950 II      178.3 7 VP Clay 
9305/4     947 950 II          Unidentified   Clay 
9363 957 950 II      351.6 7.9 HP Clay 
9370 960 950 II      249.6 8.8 VP Clay 
9577/2     958 950 II          HP Clay 
9104/1     916       I-II       6.8 HP Clay 
9104/3     916       I-II       6.5 HP Clay 
9104/4     916       I-II       7.3 HP Clay 
9104/5     916       I-II       7.9 HP Clay 
9104/6     916       I-II         HP Clay 
9085 916       I-II         Unidentified   Clay 
9086 916       I-II         Unidentified   Clay 
9227 944       I-II         Unidentified   Clay 
9029 903       I          VP Clay 
9554/1                         8.3 Unclassified Stone 
9554/2                           Unclassified Stone 
H9025     H905           III?         Unidentified   Clay 
H9110     H922           IIIA       6 VP Clay 
H8524     H850           II          Unidentified   Clay 
H9202     H961           II          Unidentified   Clay 
H10225     H1007   H959     II          Unidentified   Clay 
H10407     H1065         II          Unidentified   Clay 
H9024     H907           I          Unidentified   Clay 
H9154     H942           I          Unclassified Stone 
H10287     H901           I          Unidentified   Clay 

G6020     G606           II          Unidentified   Clay 
Abbreviations: VP – “Vertically Pierced”, HP – “Horizontally Pierced” 
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Appendix J: Textile-related Artifacts from Khirbat al-Mudayna 
Source: (Boertien 2013) 
Table J.1: Loom weight clusters from Khirbat al-Mudayna 
Cluster Context Average 

Thickness 
(cm) 

Average 
Mass (g) 

Number 
of 
Weights

Shapes Material 

Group 1 A30:67 6.9 231 33 VP  Unbaked Clay 
Group 1 A30:67 7.1 240 14 VP  Unbaked Clay 
Group 1 A30:65 7.7 283 4 VP  Unbaked Clay 
Group 1 A20:3 7 Unpublished 4 VP  Unbaked Clay 
Group 2 Room 206 8.1 266 22 VP  Unbaked Clay 
Group 3 Room 206 8 353 17 VP  Unbaked Clay 
Group 3 Room 206 8.3 1045 1 HP Unbaked Clay 
Group 4 Room 211 7.5 165 30 VP  Unbaked Clay 
Group 4 Room 211 6.8 236 2 VP  Unbaked Clay 
Group 4 Room 211 6.2 188 3 Mixed Unbaked Clay 
Group 4 Room 211 Unpublished 4 Unidentified Unbaked Clay 
Group 5 Building 210 Unpublished 22 VP  Unbaked Clay 
Gate Area 4.15 250 7 VP  Unbaked Clay 
Abbreviations: VP – “Vertically Pierced”, HP – “Horizontally Pierced” 
 
 
Table J.2: Textile remains from Khirbat al-Mudayna 
Find 
Number 

Description Material Warp Thread 
Count 

Weft Thread 
Count 

Thread 
Thickness 

MT1265 Two fragments of 
carbonized cloth 

Wool 16 12 .41-.52mm

MT1085 Jar stopper with 
cloth impression 

Unidentified 10 8 .5mm

MT2490 Jar stopper with 
cloth impression 

Unidentified   1.0mm

MT937 Impression of fabric 
on organic material 

Unidentified 14 18 .25mm
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Appendix K: Loom Weights from Tell Mazar 
Sources: (Boertien 2012, 2013) 
 
Table K.1: Loom weights from Tell Mazar 
Group  Context Stratum Average 

Thickness 
(cm) 

Average 
Mass (g) 

Number 
of 
Weights 

Shapes Material 

Group 1 Room 
503 

V 5.5 132 56 VP 
 

Unbaked Clay 

Group 2 Room 
318 

III 7.4 638 26 VP 
 

Unbaked Clay 

Group 3 GE8:14 III 6.8 335 21 3 HP 
18 VP 
 

Unbaked Clay 

Group 4 GE8:14 III 7.6 387 27 1 HP 
26 VP 
 

Unbaked Clay 

Group 5 Room 
312 

III 5.9 683 19 14 HP 
5 VP 
 

Unbaked Clay 

Group 6 Room 
312 

III 6.3 498 22 13 HP 
9 VP 
 

Unbaked Clay 

Group 7 GH8:11 III 7.2 507 13 3 HP 
10 VP 
 

Unbaked Clay 

Group 8 Room 
313 

III No Measurements 18 13 HP 
5 VP 

Unbaked Clay 

Abbreviations: VP – “Vertically Pierced”, HP – “Horizontally Pierced” 
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Appendix L: Loom Weights from Tel Ta’annek 
Source: (Friend 1998) 
Table L.1: Loom weights from Tel Ta’annek 
Artifact 
Number 

Locus Mass (g) Thickness 
(cm) 

Shape Material 

87 65 403 9.8VP Poorly Fired Clay 
88 93 585 10.2VP Poorly Fired Clay 
89 93 10.1VP Poorly Fired Clay 
90 93   VP Poorly Fired Clay 
91 93   VP Poorly Fired Clay 
92 93 10.7VP Poorly Fired Clay 
93 52 478 9.3VP Poorly Fired Clay 
94 27 449 8.2VP Poorly Fired Clay 
95 35   HP Fired Clay 
96 30 155 5.9VP Fired Clay 
97 53 117 4.8HP Poorly Fired Clay 
98 53   HP Poorly Fired Clay 
99 53 168 5.4HP Poorly Fired Clay 
100 53 4.4HP Poorly Fired Clay 
101 53   HP Poorly Fired Clay 
102 53 155 5.2HP Fired Clay 
103 53 7.4HP Poorly Fired Clay 
104 53 5.4HP Poorly Fired Clay 
105 53   HP Poorly Fired Clay 
106 53 3.8HP Poorly Fired Clay 
107 53   HP Poorly Fired Clay 
108 53   Unidentified Poorly Fired Clay 
109 53   Unidentified Poorly Fired Clay 
110 53   Unidentified Poorly Fired Clay 
111 59 508   VP Poorly Fired Clay 
112 60 10VP Poorly Fired Clay 
113 61   VP Poorly Fired Clay 
114 61 455 9.2VP Poorly Fired Clay 
115 61 7.5VP Poorly Fired Clay 
116 61 399 10VP Poorly Fired Clay 
117 61 416 10VP Poorly Fired Clay 
118 61 426 9.8VP Poorly Fired Clay 
119 61 9.6VP Poorly Fired Clay 
120 61 424 10VP Poorly Fired Clay 
121 61 407 8.6VP Poorly Fired Clay 
122 61 8.1VP Poorly Fired Clay 
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123 61 9.7VP Poorly Fired Clay 
124 61 404 9.4VP Poorly Fired Clay 
125 61 441 10.1VP Poorly Fired Clay 
126 61 437 9.9VP Poorly Fired Clay 
127 61 8.9VP Poorly Fired Clay 
128 61 8.3VP Poorly Fired Clay 
129 61 502 10.2VP Poorly Fired Clay 
130 61 430 9.8VP Poorly Fired Clay 
131 61 430 9.1VP Poorly Fired Clay 
132 61   VP Poorly Fired Clay 
133 61   VP Poorly Fired Clay 
134 61   VP Poorly Fired Clay 
135 61   VP Poorly Fired Clay 
136 61 377 8.8VP Poorly Fired Clay 
137 61   VP Poorly Fired Clay 
138 61   VP Poorly Fired Clay 
139 61 391 10.3VP Poorly Fired Clay 
140 61 430 10.2VP Poorly Fired Clay 
141 61 438 10VP Poorly Fired Clay 
142 61 449 10.4VP Poorly Fired Clay 
143 61 427 10VP Poorly Fired Clay 
144 61 412 8.3VP Poorly Fired Clay 
145 61 436 9.9VP Poorly Fired Clay 
146 61 425 9.9VP Poorly Fired Clay 
147 61 424 10.1VP Poorly Fired Clay 
148 61 385 9.1VP Poorly Fired Clay 
149 61 339 8.3VP Poorly Fired Clay 
150 61 383 8.2VP Poorly Fired Clay 
151 61 8.2VP Poorly Fired Clay 
152 61 421 9.7VP Poorly Fired Clay 
153 61 311 8.7VP Poorly Fired Clay 
154 61 442 10.3VP Poorly Fired Clay 
155 61 449 9.3VP Poorly Fired Clay 
156 61   VP Poorly Fired Clay 
157 61 496 10.1VP Poorly Fired Clay 
158 61 324 9.2VP Poorly Fired Clay 
159 61 443 9.1VP Poorly Fired Clay 
160 61 418 9.3VP Poorly Fired Clay 
161 61 476 8.8VP Poorly Fired Clay 
162 61 345 7.9VP Poorly Fired Clay 
163 61 641 11.5VP Poorly Fired Clay 
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164 61 430 9.4VP Poorly Fired Clay 
165 61 420 9.7VP Poorly Fired Clay 
166 61   VP Poorly Fired Clay 
167 61   VP Poorly Fired Clay 
168 61 365 8.6VP Poorly Fired Clay 
169 61 577 10VP Poorly Fired Clay 
170 61 429 10VP Poorly Fired Clay 
171 61 445 10VP Poorly Fired Clay 
172 61 426 9.1VP Poorly Fired Clay 
173 61 435 9.3VP Poorly Fired Clay 
174 61   10.1VP Poorly Fired Clay 
Abbreviations: VP – “Vertically Pierced”, HP – “Horizontally Pierced” 
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Appendix M: Loom Weights from Tel Amal 
Source: (Shamir 2012b) 
Table M.1: Loom weights from Tel Amal 
Study 
Number 

Registration 
Number 

Locus Basket Mass (g) Thickness 
(cm) 

Shape Material 

1 1964-2055   101.4 5.2HP Basalt 
2 1964-2056   340 6.3HP Gypsum 
3 1964-2058   388.2 8.6HP Gypsum 
4 1964-2059   390.6 7HP Gypsum 
5 1964-2060   355.6 7.7HP Gypsum 
6 1964-2062   518.7 8.4HP Gypsum 
7 1964-2080   167 6.4HP Gypsum 
8 1964-2083   90.4 6.6HP Gypsum 
9 1964-2084   321.5 6.3HP Gypsum 
10 1964-2130/1   223 7.6HP Gypsum 
11 1964-2130/2   222.6 7HP Gypsum 
12 1964-2130/3     HP Gypsum 
13 1964-2130/4   289.6 8.6HP Gypsum 
14 1964-2130/5   231.2 7.8HP Gypsum 
15 1964-2130/6   169.4 6.8HP Gypsum 
16 1964-2131/1   403.5 9HP Gypsum 
17 1964-2131/2   235 7HP Gypsum 
18 1964-2131/3   183.1 6.8HP Gypsum 
19 1964-2131   182.4   HP Gypsum 
20 1964-2131/5   138.7 7HP Gypsum 
21 1964-2131/6   191.5 6.2HP Gypsum 
22 1964-2133   105.8 4.9HP Gypsum 
23 1964-2134/14   213 4.8HP Gypsum 
24 1964-2135/1   328 6.8HP Gypsum 
25 1964-2135/   198 6.3HP Gypsum 
26 1964-2235/4   7.2HP Gypsum 
27 1964-2135/5   301.2 7HP Gypsum 
28 1964-2137/7   338.8 6.4HP Gypsum 
29 1964-2135/8   310.3 7.3HP Gypsum 
30 1964-2135/11   294.3 7.7HP Gypsum 
31 1964-2135/15     HP Gypsum 
32 1964-2136/3   301.1 7.1HP Gypsum 
33 1964-2136/5   305 6.8HP Gypsum 
34 1964/2136/6   140.7 5.7HP Gypsum 
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35 1964-2136/7   413.3 7.7HP Gypsum 
36 1964-2136/8   6.5HP Gypsum 
37 1964-2136/9   165.3   HP Gypsum 
38 1964-2136/10   133.1 6.3HP Gypsum 
39 1964-2136/11   249.3 6.3HP Gypsum 
40 1964-2136/12   215.4 6.6HP Gypsum 
41 1964-2136/14   308.6 6.7HP Gypsum 
42 1964-2136/15   216.3 7.4HP Gypsum 
43 1964-2137/2   377 6.7HP Gypsum 
44 1964-2137/3   325.4 6.6HP Gypsum 
45 1964-2137/4   277 7.4HP Gypsum 
46 1964-2137/6   304.3   HP Gypsum 
47 1964-2137/17   160 5.7HP Gypsum 
48 1964-2138/1   306.3 7.2HP Gypsum 
49 1964-2138/1   140 5.6HP Gypsum 
50 1964-2138/2   263 6.5HP Gypsum 
51 1964-2138/3   239.4 7.5HP Gypsum 
52 1964-2138/3   188.5 5.5HP Gypsum 
53 1964-2138/5   313.8 6.3HP Gypsum 
54 1964-2138/6   207 6.7HP Gypsum 
55 1964-2138/6   270 7.2HP Gypsum 
56 1964-2138/6   252.6 5.8HP Gypsum 
57 1964-2138/8   135.3 6.3HP Gypsum 
58 1964-2138/9   224.8 5.2HP Gypsum 
59 1964-2138/9   191.3 7.5HP Gypsum 
60 1964-2138/10   256.8 6.5HP Gypsum 
61 1964-2138/12   365.3 7.5HP Gypsum 
62 1964-2138/13   208.3 6.7HP Gypsum 
63 1964-2138/15   84.9 4.2HP Gypsum 
64 A7/1   220.3 5.7HP Gypsum 
65 1   164.3 6.2HP Gypsum 
66 2   298.1 8HP Gypsum 
67 3   277.7 6.7HP Gypsum 
68 4   404 7.7HP Gypsum 
69 5   295.3 8.3HP Gypsum 
70 6   294.8 7.5HP Gypsum 
71 7   7.7HP Gypsum 
72 8   216 6.4HP Gypsum 
73 9   280 7.2HP Gypsum 
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74 10   253.8 7HP Gypsum 
75 11   241.9 8.4HP Gypsum 
76 13   7HP Gypsum 
77 14   243.3 6.5HP Gypsum 
78 15   250.3 7HP Gypsum 
79 16   275.6 7.5HP Gypsum 
80 17   184.5 7.7HP Gypsum 
81 18   272 6.1HP Gypsum 
82 19     HP Gypsum 
83 20     HP Gypsum 
84 21     HP Gypsum 
85 22     HP Gypsum 
86 23     HP Gypsum 
87 24     HP Gypsum 
88 25   286.3 6.5HP Gypsum 
89 26   274.9 6.8HP Gypsum 
90 27   277 7HP Gypsum 
91 28   170.6 6.2HP Gypsum 
92 29   221.9 7.3HP Gypsum 
93 30   256.5 6.8HP Gypsum 
94 31   218 5.2HP Gypsum 
95 33   282.8 6.8HP Gypsum 
96 35   341.8 7HP Gypsum 
97 11 172 143 5.7HP Gypsum 
98 1 288 265.5 6.1HP Gypsum 
99 2 288 207.1 6.2HP Gypsum 
100 3 288 280 6.8HP Gypsum 
101   309 241 6.5HP Gypsum 
102 6 336 396 7.6HP Gypsum 
103   11/21 275 7.9HP Gypsum 
104 2129/1 45 222.6 6HP Gypsum 
105 2129/2 45 235.2 6.5HP Gypsum 
106 2129/3 45 191.1 6HP Gypsum 
107 2129/4 45 155 6.5HP Gypsum 
108 2129/5 45 191.6 6HP Gypsum 
109 2129/6 45 84.4 4.2HP Gypsum 
110 107 102? 1177 145.2 5.4HP Gypsum 
111 22A 103? 1177 366.4 7HP Gypsum 
112   56? 168 434.7 8.4HP Gypsum 
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113 1 NL   292 6.2VP 
Unfired 
Clay 

114 2 NL   150.1 6HP Gypsum 
115 3 NL   100 5.4HP Gypsum 
116 4 NL   168 6.2HP Gypsum 
117 5 NL   184.3 6HP Gypsum 
118 8 11 192 260.6 6.2HP Gypsum 
119   13 138 235.2 5.5HP Gypsum 
120 14 13 138 159 6.2HP Gypsum 
121 1 16   234 7HP Gypsum 
122 2 16   164.2 6HP Gypsum 
123 3 16   131 5.4HP Gypsum 
124 4 16   164 7.5HP Gypsum 
125 4 16   243 6.8HP Gypsum 
126 5 16   120 5HP Gypsum 
127 5 16   262 7.3HP Gypsum 
128 6 16   208.4 6.5HP Gypsum 
129 6 16   150 5.4HP Gypsum 
130 7 16   262.3 5.7HP Gypsum 
131 7 16   252.1 7HP Gypsum 
132 8 16   170.5 6.6HP Gypsum 
133 8 16   231.4 7.1HP Gypsum 
134 9 16   256.3 7.9HP Gypsum 
135 9 16   212 7HP Gypsum 
136 10 16   183.1 6HP Gypsum 
137 1 16 179 194.3 6.4HP Gypsum 
138 2 16 179 242 6HP Gypsum 
139 3 16 179 182.7 6.7HP Gypsum 
140 4 16 179 168 6.7HP Gypsum 
141 6 16 179 282 6.8HP Gypsum 
142 7 16 179 292 6.8HP Gypsum 
143 12 16 179 304 6.8HP Gypsum 
144 13 16 179 270 6.6HP Gypsum 
145 38 16 179 287.2 7.4HP Gypsum 
146 3 21 140 135.1 5.5HP Gypsum 
147 10 22 199 501 7.1HP Gypsum 
148 1 22 209 260 6.7HP Gypsum 
149 16 22 209 219 6.9HP Gypsum 
150 32 22 209 160.4 6.3HP Gypsum 
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151 34 22 209 358.1 6.4HP Gypsum 
152 37 24 209 244 6.8HP Gypsum 
153 5 24 226 176 6HP Gypsum 
154 9 24 226 260.3 6.5HP Gypsum 
155 12 24 226 255 7HP Gypsum 
156 19 24 226   HP Gypsum 
157 36 24 226 273 6.1HP Gypsum 
158 15 25 175 326.9 7HP Gypsum 
159 2 34 194 120.1 5.2HP Gypsum 
160 18 42 331 202 6.5HP Gypsum 
Abbreviations: VP – “Vertically Pierced”, HP – “Horizontally Pierced” 
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Appendix N: Calculated warp thread counts and tensions for Iron Age II loom weights 
Table N.1: Calculated warp thread counts and tensions for individual Iron Age II loom weights 
    Warp Threads/CM Tension (g) 
Artifact ID Group Maximum Minimum Minimum Maximum 
Ashkelon 
39061 221 11.32 5.00 5.33 12.08 
39062 221 10.71 5.00 6.00 12.86 
39063 221 8.82 5.00 13.17 23.24 
39064 221 7.89 5.00 13.33 21.05 
39065 221 8.45 5.00 16.33 27.61 
39066 221 5.22 5.00 15.00 15.65 
32926 312 9.23 5.00 7.70 14.22 
41046 312 10.34 5.00 8.17 16.90 
43911 312 6.32 5.00 33.23 41.98 
43913 312 7.79 5.00 23.00 35.84 
43914 312 9.23 5.00 8.40 15.51 
43916 312 6.67 5.00 29.03 38.71 
43917 312 12.77 5.00 3.73 9.53 
43918 312 10.00 5.00 10.37 20.73 
43919 312 8.57 5.00 8.80 15.09 
43920 312 6.67 5.00 23.70 31.60 
44266 312 6.19 5.00 32.50 40.21 
44339 312 9.68 5.00 9.83 19.03 
44452 312 8.70 5.00 10.93 19.01 
44453 312 10.00 5.00 7.77 15.53 
44454 312 6.32 5.00 29.30 37.01 
44455 312 10.17 5.00 8.17 16.61 
44456 312 10.00 5.00 8.17 16.33 
44459 312 8.45 5.00 11.77 19.89 
44461 312 9.52 5.00 9.27 17.65 
44596 312 8.57 5.00 10.03 17.20 
44597 312 9.09 5.00 10.40 18.91 
44598 312 8.82 5.00 12.10 21.35 
44599 312 8.33 5.00 12.80 21.33 
44600 312 6.12 5.00 17.87 21.88 
44601 312 7.14 5.00 20.90 29.86 
44602 312 8.22 5.00 11.90 19.56 
44603 312 6.67 5.00 28.63 38.18 
44604 312 8.70 5.00 10.57 18.38 
44605 312 9.38 5.00 11.10 20.81 
44606 312 7.50 5.00 20.13 30.20 
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45457 312 6.12 5.00 29.83 36.53 
43617 342 11.76 5.00 4.67 10.98 
43714 342 11.76 5.00 4.67 10.98 
43720 342 11.32 5.00 5.00 11.32 
43736 342 11.76 5.00 3.67 8.63 
41027 460 7.06 5.00 20.00 28.24 
41028 460 9.09 5.00 7.33 13.33 
41029 460 9.23 5.00 10.00 18.46 
42638 460 9.52 5.00 8.67 16.51 
Beth-Shean 
106016 p-6 8.33 5.00 6.56 10.94 
386050 P-7 7.69 5.00 14.91 22.93 
228678/51 P-7 7.59 5.00 10.14 15.40 
286278/52 P-7 9.09 5.00 4.96 9.02 
286278/53 P-7 12.00 5.00 1.89 4.53 
286292/11 P-7 7.79 5.00 10.39 16.19 
286292/12 P-7 8.57 5.00 8.94 15.33 
286292/14 P-7 7.89 5.00 10.13 15.99 
286292/15 P-7 6.82 5.00 15.05 20.52 
286292/16 P-7 7.79 5.00 9.51 14.83 
286292/17 P-7 8.00 5.00 9.33 14.93 
286292/1b P-7 8.57 5.00 12.73 21.82 
286292/20 P-7 8.82 5.00 4.73 8.35 
286292/22 P-7 7.59 5.00 9.36 14.22 
286292/24 P-7 8.22 5.00 11.85 19.48 
286292/25 P-7 7.89 5.00 11.23 17.72 
286292/26 P-7 7.79 5.00 10.09 15.72 
286292/27 P-7 8.82 5.00 8.68 15.32 
286292/28 P-7 7.50 5.00 13.25 19.88 
286292/29 P-7 7.79 5.00 9.04 14.09 
286292/3 P-7 8.33 5.00 6.53 10.88 
286292/30 P-7 7.50 5.00 8.80 13.20 
286292/31 P-7 8.11 5.00 11.01 17.86 
286292/35 P-7 8.82 5.00 5.94 10.48 
286292/39 P-7 8.00 5.00 11.98 19.17 
286292/4 P-7 8.00 5.00 9.86 15.78 
286292/40 P-7 7.50 5.00 11.57 17.36 
286292/42 P-7 7.79 5.00 8.87 13.82 
286292/43 P-7 8.11 5.00 8.68 14.08 
286292/45 P-7 6.82 5.00 18.40 25.09 
286292/46 P-7 8.45 5.00 8.69 14.69 
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286292/47 P-7 7.14 5.00 13.75 19.64 
286292/48 P-7 8.57 5.00 9.89 16.95 
286292/49 P-7 7.59 5.00 11.42 17.35 
286292/5 P-7 6.82 5.00 14.10 19.23 
286292/50 P-7 7.41 5.00 13.72 20.32 
286292/52 P-7 8.96 5.00 8.14 14.58 
286292/53 P-7 8.00 5.00 9.39 15.02 
286292/54 P-7 8.33 5.00 8.55 14.25 
286292/55 P-7 6.74 5.00 11.87 16.00 
286292/56 P-7 7.79 5.00 11.37 17.72 
286292/57 P-7 6.90 5.00 14.83 20.45 
286292/58 P-7 7.41 5.00 11.23 16.63 
286292/59 P-7 8.70 5.00 7.44 12.93 
286292/6 P-7 8.00 5.00 8.83 14.13 
286292/61 P-7 8.82 5.00 6.87 12.13 
286292/64 P-7 9.09 5.00 6.24 11.35 
286292/65 P-7 9.38 5.00 4.92 9.23 
286292/67 P-7 9.09 5.00 5.53 10.05 
286292/69 P-7 10.00 5.00 5.86 11.73 
286292/7 P-7 8.82 5.00 7.20 12.71 
286292/70 P-7 7.50 5.00 9.56 14.34 
286292/71 P-7 7.89 5.00 11.22 17.72 
286292/72 P-7 8.45 5.00 10.01 16.91 
286292/75 P-7 8.22 5.00 9.62 15.82 
286292/77 P-7 9.52 5.00 7.32 13.95 
286292/78 P-7 8.82 5.00 6.93 12.24 
286292/8 P-7 6.59 5.00 13.71 18.08 
286292/80 P-7 7.89 5.00 9.12 14.40 
286292/81 P-7 8.00 5.00 8.19 13.10 
286292/82 P-7 8.33 5.00 9.06 15.10 
286292/84 P-7 8.96 5.00 6.65 11.90 
286292/85 P-7 12.00 5.00 1.93 4.63 
286292/86 P-7 7.06 5.00 11.14 15.72 
286292/87 P-7 7.50 5.00 10.28 15.42 
286292/88 P-7 8.45 5.00 7.71 13.03 
286292/89 P-7 8.57 5.00 7.33 12.56 
286292/90 P-7 9.09 5.00 7.45 13.54 
286292/91 P-7 6.25 5.00 16.07 20.09 
286292/92 P-7 9.84 5.00 5.31 10.44 
286292/93 P-7 13.04 5.00 1.44 3.76 
286292/94 P-7 7.79 5.00 10.41 16.22 
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286292/95 P-7 8.70 5.00 9.96 17.33 
286292/96 P-7 6.67 5.00 15.03 20.03 
286292/98 P-7 7.41 5.00 11.81 17.50 
286292/99 P-7 8.00 5.00 10.40 16.64 
28692/32 P-7 8.11 5.00 9.58 15.54 
2886278/50 P-7 5.71 5.00 21.00 24.00 
386128 p-8A 7.06 5.00 8.60 12.13 
386414 p-8A 10.17 5.00 3.85 7.83 
384192 s-1 12.77 5.00 6.54 16.70 
384254 s-1 10.91 5.00 12.54 27.36 
887239 S-1 11.32 5.00 0.39 0.88 
687006/1 s-1 10.17 5.00 12.75 25.92 
687006/2 s-1 10.91 5.00 13.61 29.68 
687006/3 s-1 14.29 5.00 12.84 36.68 
687006/4 s-1 11.54 5.00 12.26 28.30 
987036 s-1a 11.54 5.00 13.02 30.05 
988011 s-1b 11.11 5.00 8.30 18.44 
888107 topsoil 13.95 5.00 10.11 28.22 
 29-107-679 Area S 

(UPenn) 16.67 5.00 1.31 4.36 
29-103-1067 Area S 

(UPenn) 10.17 5.00 2.70 5.50 
29-103-1071 Area S 

(UPenn) 13.64 5.00 1.50 4.08 
29-103-315 Area S 

(UPenn) 11.32 5.00 3.61 8.17 
29-103-705 Area S 

(UPenn) 10.17 5.00 4.25 8.64 
29-103-706 Area S 

(UPenn) 6.56 5.00 12.23 16.04 
29-103-707 Area S 

(UPenn) 13.33 5.00 5.95 15.86 
29-103-710 Area S 

(UPenn) 9.84 5.00 9.50 18.69 
29-103-711A Area S 

(UPenn) 9.76 5.00 6.13 11.97 
29-103-711B Area S 

(UPenn) 8.57 5.00 7.50 12.86 
29-103-714 Area S 

(UPenn) 12.00 5.00 5.50 13.20 
29-103-718A Area S 

(UPenn) 9.68 5.00 6.29 12.17 
29-103-718b Area S 

(UPenn) 9.76 5.00 6.22 12.13 
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29-103-721 Area S 
(UPenn) 10.34 5.00 4.60 9.52 

29-103-722a Area S 
(UPenn) 11.76 5.00 4.17 9.80 

29-103-722b Area S 
(UPenn) 14.29 5.00 1.80 5.13 

29-103-722c Area S 
(UPenn) 11.32 5.00 3.79 8.58 

29-103-722d Area S 
(UPenn) 10.71 5.00 3.94 8.44 

29-103-722e Area S 
(UPenn) 13.95 5.00 1.74 4.87 

29-103-722f Area S 
(UPenn) 10.71 5.00 4.56 9.76 

29-103-722g Area S 
(UPenn) 10.34 5.00 4.03 8.34 

29-103-722h Area S 
(UPenn) 11.11 5.00 3.64 8.09 

29-103-724A Area S 
(UPenn) 11.32 5.00 4.11 9.31 

29-103-724b Area S 
(UPenn) 10.71 5.00 3.87 8.29 

29-103-724c Area S 
(UPenn) 12.00 5.00 3.90 9.36 

29-103-724d Area S 
(UPenn) 11.54 5.00 3.64 8.39 

29-103-725 Area S 
(UPenn) 9.38 5.00 6.22 11.67 

29-103-728 Area S 
(UPenn) 8.00 5.00 17.23 27.57 

29-103-729 Area S 
(UPenn) 13.64 5.00 3.42 9.32 

29-103-732 Area S 
(UPenn) 9.52 5.00 4.00 7.61 

29-103-736 Area S 
(UPenn) 12.00 5.00 4.79 11.49 

29-103-738 Area S 
(UPenn) 13.33 5.00 3.07 8.19 

29-103-739 Area S 
(UPenn) 12.50 5.00 2.98 7.46 

29-103-74 Area S 
(UPenn) 10.91 5.00 3.05 6.65 

29-103-742 Area S 
(UPenn) 13.95 5.00 1.76 4.90 

29-103-743 Area S 
(UPenn) 11.88 5.00 3.61 8.58 
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29-103-744 Area S 
(UPenn) 10.91 5.00 4.61 10.07 

29-103-747A Area S 
(UPenn) 9.84 5.00 5.37 10.56 

29-103-747B Area S 
(UPenn) 10.17 5.00 5.21 10.59 

29-103-748 Area S 
(UPenn) 11.65 5.00 2.94 6.85 

29-103-750 Area S 
(UPenn) 11.54 5.00 3.51 8.09 

29-103-753a Area S 
(UPenn) 13.95 5.00 1.81 5.06 

29-103-753a1 Area S 
(UPenn) 11.32 5.00 4.20 9.52 

29-103-753b Area S 
(UPenn) 9.38 5.00 6.44 12.08 

29-103-753b1 Area S 
(UPenn) 13.95 5.00 1.81 5.05 

29-103-753c Area S 
(UPenn) 11.88 5.00 4.40 10.45 

29-103-753c1 Area S 
(UPenn) 11.54 5.00 4.15 9.58 

29-103-753d Area S 
(UPenn) 11.32 5.00 4.17 9.43 

29-103-753d1 Area S 
(UPenn) 13.04 5.00 1.57 4.10 

29-103-753e Area S 
(UPenn) 14.12 5.00 2.04 5.76 

29-103-753e1 Area S 
(UPenn) 12.00 5.00 3.83 9.18 

29-103-753f Area S 
(UPenn) 11.54 5.00 3.84 8.86 

29-103-753f1 Area S 
(UPenn) 11.76 5.00 3.23 7.61 

29-103-753g Area S 
(UPenn) 15.38 5.00 1.68 5.18 

29-103-753g1 Area S 
(UPenn) 12.77 5.00 3.49 8.92 

29-103-753h Area S 
(UPenn) 13.95 5.00 1.75 4.87 

29-103-753h1 Area S 
(UPenn) 13.33 5.00 1.69 4.50 

29-103-753i Area S 
(UPenn) 13.95 5.00 1.66 4.62 

29-103-753i1 Area S 
(UPenn) 11.11 5.00 3.57 7.93 
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29-103-753j Area S 
(UPenn) 14.29 5.00 1.62 4.64 

29-103-753j1 Area S 
(UPenn) 11.54 5.00 4.00 9.24 

29-103-753k Area S 
(UPenn) 12.50 5.00 3.84 9.61 

29-103-753k1 Area S 
(UPenn) 12.00 5.00 4.03 9.67 

29-103-753l Area S 
(UPenn) 12.24 5.00 3.59 8.78 

29-103-753m Area S 
(UPenn) 11.21 5.00 3.79 8.50 

29-103-753n Area S 
(UPenn) 12.77 5.00 3.60 9.20 

29-103-753o Area S 
(UPenn) 14.63 5.00 1.76 5.14 

29-103-753p Area S 
(UPenn) 11.54 5.00 3.78 8.72 

29-103-753q Area S 
(UPenn) 11.54 5.00 3.62 8.35 

29-103-753r Area S 
(UPenn) 11.76 5.00 3.77 8.88 

29-103-753s Area S 
(UPenn) 9.92 5.00 7.47 14.81 

29-103-753t Area S 
(UPenn) 11.54 5.00 3.94 9.10 

29-103-753u Area S 
(UPenn) 11.54 5.00 3.11 7.18 

29-103-753u1 Area S 
(UPenn) 14.63 5.00 1.42 4.16 

29-103-753v Area S 
(UPenn) 10.81 5.00 3.94 8.53 

29-103-753w Area S 
(UPenn) 10.91 5.00 4.36 9.51 

29-103-753x Area S 
(UPenn) 14.29 5.00 1.74 4.96 

29-103-753y Area S 
(UPenn) 12.77 5.00 2.32 5.91 

29-103-753z Area S 
(UPenn) 11.11 5.00 4.25 9.45 

29-107-386 Area S 
(UPenn) 12.77 5.00 7.80 19.91 

29-107-572 Area S 
(UPenn) 12.77 5.00 11.60 29.62 

29-107-575 Area S 
(UPenn) 12.50 5.00 9.67 24.17 
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29-107-588 Area S 
(UPenn) 9.23 5.00 13.33 24.62 

29-107-590 Area S 
(UPenn) 25.00 5.00 2.48 12.40 

29-107-591 Area S 
(UPenn) 9.52 5.00 14.27 27.17 

29-107-593 Area S 
(UPenn) 11.54 5.00 14.90 34.38 

29-107-594 Area S 
(UPenn) 10.71 5.00 7.63 16.36 

29-107-597 Area S 
(UPenn) 13.95 5.00 5.98 16.70 

29-107-598 Area S 
(UPenn) 10.71 5.00 16.63 35.64 

29-107-601 Area S 
(UPenn) 17.14 5.00 2.81 9.62 

29-107-602 Area S 
(UPenn) 15.79 5.00 4.68 14.79 

29-107-606 Area S 
(UPenn) 12.50 5.00 9.73 24.33 

29-107-608 Area S 
(UPenn) 9.92 5.00 4.64 9.20 

29-107-609 Area S 
(UPenn) 11.32 5.00 19.10 43.25 

29-107-61 Area S 
(UPenn) 13.64 5.00 8.23 22.45 

29-107-610 Area S 
(UPenn) 12.50 5.00 6.97 17.42 

29-107-611 Area S 
(UPenn) 15.79 5.00 3.33 10.53 

29-107-612 Area S 
(UPenn) 10.71 5.00 8.70 18.64 

29-107-613 Area S 
(UPenn) 11.76 5.00 14.43 33.96 

29-107-615 Area S 
(UPenn) 13.95 5.00 6.60 18.43 

29-107-616 Area S 
(UPenn) 12.77 5.00 6.64 16.95 

29-107-617 Area S 
(UPenn) 16.22 5.00 4.77 15.48 

29-107-622 Area S 
(UPenn) 13.64 5.00 5.10 13.91 

29-107-623 Area S 
(UPenn) 11.21 5.00 3.97 8.91 

29-107-660 Area S 
(UPenn) 12.00 5.00 1.79 4.30 
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29-107-662 Area S 
(UPenn) 6.74 5.00 15.80 21.30 

29-107-665 Area S 
(UPenn) 6.19 5.00 22.67 28.04 

29-107-672 Area S 
(UPenn) 4.48 5.00 37.83 33.88 

29-107-674 Area S 
(UPenn) 5.00 5.00 46.90 46.90 

29-107-675 Area S 
(UPenn) 5.13 5.00 30.50 31.28 

29-107-681 Area S 
(UPenn) 15.38 5.00 1.35 4.14 

29-107-685 Area S 
(UPenn) 11.76 5.00 2.62 6.16 

29-107-871 Area S 
(UPenn) 6.59 5.00 25.23 33.27 

33-9-251 Area S 
(UPenn) 15.38 5.00 1.14 3.51 

City of David 
41 1108 11.54 5.00 2.84 6.55 
46 1108 15.00 5.00 2.07 6.20 
52 1108 12.00 5.00 2.75 6.60 
54 1108 12.00 5.00 1.96 4.71 
56 1108 7.06 5.00 12.21 17.24 
64 1108 18.75 5.00 0.76 2.85 
66 1108 6.59 5.00 24.16 31.86 
68 1108 12.77 5.00 1.66 4.25 
70 1108 12.00 5.00 1.89 4.54 
73 1108 6.00 5.00 26.83 32.20 
75 1108 7.06 5.00 13.63 19.24 
81 1108 11.32 5.00 2.76 6.26 
83 1108 12.77 5.00 1.69 4.32 
84 1108 14.63 5.00 1.52 4.45 
85 1108 11.11 5.00 3.21 7.13 
86 1108 13.04 5.00 2.07 5.39 
87 1108 7.69 5.00 12.26 18.87 
88 1108 6.12 5.00 21.82 26.72 
89 1108 6.38 5.00 18.20 23.23 
93 1108 11.32 5.00 2.60 5.88 
100 1108 12.00 5.00 1.75 4.19 
102 1108 12.50 5.00 1.58 3.96 
104 1108 12.00 5.00 2.42 5.81 
105 1108 10.71 5.00 3.31 7.10 
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112 1108 12.00 5.00 2.28 5.47 
114 1110 11.54 5.00 2.33 5.38 
117 1110 12.50 5.00 1.87 4.67 
125 1110 10.17 5.00 3.58 7.29 
128 1110 12.24 5.00 1.87 4.57 
129 1110 11.54 5.00 2.03 4.69 
130 1110 12.77 5.00 1.63 4.15 
134 1110 8.00 5.00 12.59 20.15 
1 Isolated 19.35 5.00 0.85 3.28 
8 Isolated 10.00 5.00 5.35 10.70 
9 Isolated 8.57 5.00 15.60 26.74 
15 Isolated 10.17 5.00 3.73 7.58 
18 Isolated 10.34 5.00 3.30 6.82 
19 Isolated 10.91 5.00 3.83 8.36 
21 Isolated 23.08 5.00 0.21 0.98 
26 Isolated 10.53 5.00 4.24 8.93 
29 Isolated 17.14 5.00 0.43 1.47 
33 Isolated 10.71 5.00 5.38 11.53 
36 Isolated 11.11 5.00 3.12 6.94 
Kadesh Barnea 
2 Ungrouped 15.79 5.00 2.29 7.23 
3 Ungrouped 9.52 5.00 3.77 7.18 
4 Ungrouped 9.68 5.00 3.67 7.10 
5 Ungrouped 10.34 5.00 4.08 8.44 
7 Ungrouped 12.50 5.00 2.60 6.51 
8 Ungrouped 12.00 5.00 2.40 5.77 
9 Ungrouped 14.63 5.00 1.32 3.86 
16 Ungrouped 15.00 5.00 1.74 5.22 
18 Ungrouped 10.71 5.00 3.13 6.71 
19 Ungrouped 10.71 5.00 2.95 6.33 
20 Ungrouped 9.84 5.00 4.38 8.62 
21 Ungrouped 6.67 5.00 9.09 12.12 
22 Ungrouped 8.82 5.00 5.07 8.95 
23 Ungrouped 7.69 5.00 5.18 7.96 
24 Ungrouped 9.68 5.00 4.21 8.15 
Kuntillet 'Ajrud 
Individual 
Weight 1 

  
6.67 5.00 10.33 13.78 

Individual 
Weight 2 

  
7.27 5.00 8.67 12.61 

Individual   7.50 5.00 8.00 12.00 
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Weight 3 
Ta’annek 
97 53 12.50 5.00 3.90 9.75 
99 53 11.11 5.00 5.60 12.44 
102 53 11.54 5.00 5.17 11.92 
114 61 6.52 5.00 15.17 19.78 
116 61 6.00 5.00 13.30 15.96 
117 61 6.00 5.00 13.87 16.64 
118 61 6.12 5.00 14.20 17.39 
120 61 6.00 5.00 14.13 16.96 
121 61 6.98 5.00 13.57 18.93 
124 61 6.38 5.00 13.47 17.19 
125 61 5.94 5.00 14.70 17.47 
126 61 6.06 5.00 14.57 17.66 
129 61 5.88 5.00 16.73 19.69 
130 61 6.12 5.00 14.33 17.55 
131 61 6.59 5.00 14.33 18.90 
136 61 6.82 5.00 12.57 17.14 
139 61 5.83 5.00 13.03 15.18 
140 61 5.88 5.00 14.33 16.86 
141 61 6.00 5.00 14.60 17.52 
142 61 5.77 5.00 14.97 17.27 
143 61 6.00 5.00 14.23 17.08 
144 61 7.23 5.00 13.73 19.86 
145 61 6.06 5.00 14.53 17.62 
146 61 6.06 5.00 14.17 17.17 
147 61 5.94 5.00 14.13 16.79 
148 61 6.59 5.00 12.83 16.92 
149 61 7.23 5.00 11.30 16.34 
150 61 7.32 5.00 12.77 18.68 
152 61 6.19 5.00 14.03 17.36 
153 61 6.90 5.00 10.37 14.30 
154 61 5.83 5.00 14.73 17.17 
155 61 6.45 5.00 14.97 19.31 
157 61 5.94 5.00 16.53 19.64 
158 61 6.52 5.00 10.80 14.09 
159 61 6.59 5.00 14.77 19.47 
160 61 6.45 5.00 13.93 17.98 
161 61 6.82 5.00 15.87 21.64 
162 61 7.59 5.00 11.50 17.47 
163 61 5.22 5.00 21.37 22.30 
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164 61 6.38 5.00 14.33 18.30 
165 61 6.19 5.00 14.00 17.32 
168 61 6.98 5.00 12.17 16.98 
169 61 6.00 5.00 19.23 23.08 
170 61 6.00 5.00 14.30 17.16 
171 61 6.00 5.00 14.83 17.80 
172 61 6.59 5.00 14.20 18.73 
173 61 6.45 5.00 14.50 18.71 
88 93 5.88 5.00 19.50 22.94 
87 Ungrouped 6.12 5.00 13.43 16.45 
93 Ungrouped 6.45 5.00 15.93 20.56 
94 Ungrouped 7.32 5.00 14.97 21.90 
96 Ungrouped 10.17 5.00 5.17 10.51 
Tell Afis 
TA.86.D.2 D 8.22 5.00 9.07 14.90 
TA.86.D.49 D 13.33 5.00 2.53 6.76 
TA.86.D.51 D 12.24 5.00 3.97 9.71 
TA.86.D.55 D 9.52 5.00 5.33 10.16 
TA.86.D.6 D 8.00 5.00 15.37 24.59 
TA.86.D.63 D 8.45 5.00 7.80 13.18 
TA.86.D.63 D 10.34 5.00 3.87 8.00 
TA.86.D.70 D 9.38 5.00 8.83 16.56 
TA.87.D.100z D 11.54 5.00 5.43 12.54 
TA.87.D.12 D 10.17 5.00 6.20 12.61 
TA.87.D.13 D 11.32 5.00 3.93 8.91 
TA.87.D.217D D 12.50 5.00 6.03 15.08 
TA.87.D.217y D 11.54 5.00 5.33 12.31 
TA.87.D.75 D 8.70 5.00 12.43 21.62 
TA.87.D.alfa D 12.00 5.00 5.20 12.48 
TA.87.D.beta D 6.90 5.00 13.60 18.76 
TA.87.D?173/6 D 11.11 5.00 8.63 19.19 
TA.88.D.109 D 13.33 5.00 2.87 7.64 
TA.88.D.168 D 11.32 5.00 5.27 11.92 
TA.88.D.27 D 13.33 5.00 7.60 20.27 
TA.88.D.62 D 8.82 5.00 6.17 10.88 
TA.88.D.8 D 15.00 5.00 7.40 22.20 
TA.88.D.83 D 7.79 5.00 11.60 18.08 
TA.88.D.87 D 10.00 5.00 9.23 18.47 
TA.88.D.97 D 11.32 5.00 5.27 11.92 
TA.88.D.99 D 7.69 5.00 13.47 20.72 
TA.89.D.16 D 12.50 5.00 6.17 15.42 



   

170 
 

TA.89.D.169 D 9.38 5.00 6.70 12.56 
TA.89.D.263 D 16.22 5.00 2.50 8.11 
TA.89.D.28 D 10.34 5.00 7.50 15.52 
TA.89.D.370 D 7.06 5.00 23.00 32.47 
TA.89.D.64 D 8.00 5.00 10.60 16.96 
TA.89.D.66 D 9.23 5.00 7.70 14.22 
TA.89.D.97 D 7.32 5.00 2.53 3.71 
TA.88.E.129 E 13.33 5.00 7.83 20.89 
TA.88.E.140 E 15.00 5.00 6.73 20.20 
TA.88.E.142 E 15.38 5.00 6.30 19.38 
TA.88.E.173 E 9.52 5.00 4.63 8.83 
TA.88.E.204 E 8.96 5.00 7.33 13.13 
TA.88.E.205 E 9.09 5.00 5.83 10.61 
TA.88.E.207 E 15.00 5.00 6.03 18.10 
TA.89.E.162 E 5.22 5.00 27.50 28.70 
TA.91.E.41 E 9.68 5.00 8.00 15.48 
TA.91.E.59 E 9.52 5.00 6.60 12.57 
TA.91.E.62 E 11.76 5.00 8.83 20.78 
TA.91.E.65 E 15.00 5.00 5.50 16.50 
TA.91.E.72 E 20.00 5.00 3.03 12.13 
TA.91.E.80 E 11.32 5.00 4.57 10.34 
TA.92.E.117 E 12.00 5.00 10.83 26.00 
TA.92.E.160 E 10.71 5.00 13.37 28.64 
TA.92.E.175 E 12.24 5.00 6.67 16.33 
TA.97.E.215 E 11.11 5.00 12.03 26.74 
TA.97.E.24 E 12.50 5.00 8.67 21.67 
TA.89.G.122 G 9.23 5.00 3.33 6.15 
TA.89.G.190 G 10.91 5.00 0.03 0.06 
TA.89.G.202 G 13.33 5.00 6.67 17.78 
TA.89.G.209 G 12.00 5.00 7.00 16.80 
TA.89.G.210 G 8.00 5.00 9.27 14.83 
TA.89.G.210 G 8.00 5.00 8.67 13.87 
TA.89.G.218 G 15.00 5.00 5.00 15.00 
TA.89.G.224 G 12.00 5.00 7.50 18.00 
TA.89.G.284 G 15.00 5.00 5.83 17.50 
TA.89.G.310 G 10.00 5.00 3.33 6.67 
TA.89.G.315 G 12.00 5.00 5.67 13.60 
TA.89.G.327 G 11.54 5.00 3.83 8.85 
TA.89.G.337 G 10.00 5.00 5.00 10.00 
TA.92.G.224b G 12.50 5.00 10.00 25.00 
TA.92.G.305 G 14.29 5.00 7.83 22.38 
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TA.92.G.308 G 14.63 5.00 7.50 21.95 
TA.92.G.309 G 14.29 5.00 4.50 12.86 
TA.92.G.320 G 17.14 5.00 5.00 17.14 
TA.92.G.324 G 11.32 5.00 13.17 29.81 
TA.92.G.401 G 15.00 5.00 6.67 20.00 
TA.92.G.419 G 13.64 5.00 7.50 20.45 
TA.92.G.429 G 10.00 5.00 16.00 32.00 
TA.92.G.429 G 13.33 5.00 8.30 22.13 
TA.92.G.433a G 12.50 5.00 7.33 18.33 
TA.92.G.438 G 16.22 5.00 4.00 12.97 
TA.92.G.456 G 15.38 5.00 4.83 14.87 
TA.92.G.463 G 9.84 5.00 1.83 3.61 
TA.92.G.463 G 14.29 5.00 1.83 5.24 
TA.92.G.470 G 17.14 5.00 1.50 5.14 
TA.92.G.480 G 13.33 5.00 9.17 24.44 
TA.92.G.69 G 10.53 5.00 4.17 8.77 
TA.92.G.70 G 11.76 5.00 2.83 6.67 
TA.92.G.84 G 11.11 5.00 2.17 4.81 
TA.94.G.261 G 10.53 5.00 3.87 8.14 
TA.94.G.342 G 13.33 5.00 8.30 22.13 
TA.94.g.369d G 11.11 5.00 9.50 21.11 
TA.96.G.125 G 11.11 5.00 3.13 6.96 
TA.96.G.126 G 13.95 5.00 2.52 7.03 
TA.96.G.22 G 17.65 5.00 1.05 3.69 
TA.96.G.263 G 13.95 5.00 4.43 12.37 
TA.96.G.44 G 13.95 5.00 3.00 8.36 
TA.96.G.479 G 15.00 5.00 0.79 2.37 
TA.96.G.72 G 12.50 5.00 4.97 12.42 
TA.96.G.94 G 12.00 5.00 5.60 13.44 
TA.96.G.94 G 15.00 5.00 6.90 20.70 
TA.97.G.315 G 12.77 5.00 7.73 19.74 
TA.97.G.66 G 14.29 5.00 6.23 17.81 
TA.97.G.82 G 12.77 5.00 2.70 6.89 
TA.82.L.119 L 12.00 5.00 7.50 18.00 
TA.92.L.139 L 10.91 5.00 8.67 18.91 
TA.92.L.140 L 12.00 5.00 2.90 6.96 
TA.92.L.214 L 15.00 5.00 6.83 20.50 
TA.92.L.253 L 12.00 5.00 3.57 8.56 
TA.92.L.254 L 11.11 5.00 3.57 7.93 
TA.92.L.255 L 11.54 5.00 2.87 6.62 
TA.92.L.455 L 9.09 5.00 8.27 15.03 
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TA.92.L.54 L 10.91 5.00 3.27 7.13 
TA.92.L.97 L 12.00 5.00 5.07 12.16 
TA.96.O.79 O 11.32 5.00 3.43 7.77 
Tel Amal 
121 16 8.57 5.00 7.80 13.37 
122 16 10.00 5.00 5.47 10.95 
123 16 11.11 5.00 4.37 9.70 
124 16 8.00 5.00 5.47 8.75 
125 16 8.82 5.00 8.10 14.29 
126 16 12.00 5.00 4.00 9.60 
127 16 8.22 5.00 8.73 14.36 
128 16 9.23 5.00 6.95 12.82 
129 16 11.11 5.00 5.00 11.11 
130 16 10.53 5.00 8.74 18.41 
131 16 8.57 5.00 8.40 14.41 
132 16 9.09 5.00 5.68 10.33 
133 16 8.45 5.00 7.71 13.04 
134 16 7.59 5.00 8.54 12.98 
135 16 8.57 5.00 7.07 12.11 
136 16 10.00 5.00 6.10 12.21 
137 16 9.38 5.00 6.48 12.14 
138 16 10.00 5.00 8.07 16.13 
139 16 8.96 5.00 6.09 10.91 
140 16 8.96 5.00 5.60 10.03 
141 16 8.82 5.00 9.40 16.59 
142 16 8.82 5.00 9.73 17.18 
143 16 8.82 5.00 10.13 17.88 
144 16 9.09 5.00 9.00 16.36 
145 16 8.11 5.00 9.57 15.52 
1 Ungrouped 11.54 5.00 3.38 7.80 
2 Ungrouped 9.52 5.00 11.33 21.59 
3 Ungrouped 6.98 5.00 12.94 18.06 
4 Ungrouped 8.57 5.00 13.02 22.32 
5 Ungrouped 7.79 5.00 11.85 18.47 
6 Ungrouped 7.14 5.00 17.29 24.70 
7 Ungrouped 9.38 5.00 5.57 10.44 
8 Ungrouped 9.09 5.00 3.01 5.48 
9 Ungrouped 9.52 5.00 10.72 20.41 
10 Ungrouped 7.89 5.00 7.43 11.74 
11 Ungrouped 8.57 5.00 7.42 12.72 
13 Ungrouped 6.98 5.00 9.65 13.47 
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14 Ungrouped 7.69 5.00 7.71 11.86 
15 Ungrouped 8.82 5.00 5.65 9.96 
16 Ungrouped 6.67 5.00 13.45 17.93 
17 Ungrouped 8.57 5.00 7.83 13.43 
18 Ungrouped 8.82 5.00 6.10 10.77 
20 Ungrouped 8.57 5.00 4.62 7.93 
21 Ungrouped 9.68 5.00 6.38 12.35 
22 Ungrouped 12.24 5.00 3.53 8.64 
23 Ungrouped 12.50 5.00 7.10 17.75 
24 Ungrouped 8.82 5.00 10.93 19.29 
25 Ungrouped 9.52 5.00 6.60 12.57 
27 Ungrouped 8.57 5.00 10.04 17.21 
28 Ungrouped 9.38 5.00 11.29 21.18 
29 Ungrouped 8.22 5.00 10.34 17.00 
30 Ungrouped 7.79 5.00 9.81 15.29 
32 Ungrouped 8.45 5.00 10.04 16.96 
33 Ungrouped 8.82 5.00 10.17 17.94 
34 Ungrouped 10.53 5.00 4.69 9.87 
35 Ungrouped 7.79 5.00 13.78 21.47 
38 Ungrouped 9.52 5.00 4.44 8.45 
39 Ungrouped 9.52 5.00 8.31 15.83 
40 Ungrouped 9.09 5.00 7.18 13.05 
41 Ungrouped 8.96 5.00 10.29 18.42 
42 Ungrouped 8.11 5.00 7.21 11.69 
43 Ungrouped 8.96 5.00 12.57 22.51 
44 Ungrouped 9.09 5.00 10.85 19.72 
45 Ungrouped 8.11 5.00 9.23 14.97 
47 Ungrouped 10.53 5.00 5.33 11.23 
48 Ungrouped 8.33 5.00 10.21 17.02 
49 Ungrouped 10.71 5.00 4.67 10.00 
50 Ungrouped 9.23 5.00 8.77 16.18 
51 Ungrouped 8.00 5.00 7.98 12.77 
52 Ungrouped 10.91 5.00 6.28 13.71 
53 Ungrouped 9.52 5.00 10.46 19.92 
54 Ungrouped 8.96 5.00 6.90 12.36 
55 Ungrouped 8.33 5.00 9.00 15.00 
56 Ungrouped 10.34 5.00 8.42 17.42 
57 Ungrouped 9.52 5.00 4.51 8.59 
58 Ungrouped 11.54 5.00 7.49 17.29 
59 Ungrouped 8.00 5.00 6.38 10.20 
60 Ungrouped 9.23 5.00 8.56 15.80 
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61 Ungrouped 8.00 5.00 12.18 19.48 
62 Ungrouped 8.96 5.00 6.94 12.44 
63 Ungrouped 14.29 5.00 2.83 8.09 
64 Ungrouped 10.53 5.00 7.34 15.46 
65 Ungrouped 9.68 5.00 5.48 10.60 
66 Ungrouped 7.50 5.00 9.94 14.91 
67 Ungrouped 8.96 5.00 9.26 16.58 
68 Ungrouped 7.79 5.00 13.47 20.99 
69 Ungrouped 7.23 5.00 9.84 14.23 
70 Ungrouped 8.00 5.00 9.83 15.72 
72 Ungrouped 9.38 5.00 7.20 13.50 
73 Ungrouped 8.33 5.00 9.33 15.56 
74 Ungrouped 8.57 5.00 8.46 14.50 
75 Ungrouped 7.14 5.00 8.06 11.52 
77 Ungrouped 9.23 5.00 8.11 14.97 
78 Ungrouped 8.57 5.00 8.34 14.30 
79 Ungrouped 8.00 5.00 9.19 14.70 
80 Ungrouped 7.79 5.00 6.15 9.58 
81 Ungrouped 9.84 5.00 9.07 17.84 
88 Ungrouped 9.23 5.00 9.54 17.62 
89 Ungrouped 8.82 5.00 9.16 16.17 
90 Ungrouped 8.57 5.00 9.23 15.83 
91 Ungrouped 9.68 5.00 5.69 11.01 
92 Ungrouped 8.22 5.00 7.40 12.16 
93 Ungrouped 8.82 5.00 8.55 15.09 
94 Ungrouped 11.54 5.00 7.27 16.77 
95 Ungr ouped 8.82 5.00 9.43 16.64 
96 Ungrouped 8.57 5.00 11.39 19.53 
97 Ungrouped 10.53 5.00 4.77 10.04 
98 Ungrouped 9.84 5.00 8.85 17.41 
99 Ungrouped 9.68 5.00 6.90 13.36 
100 Ungrouped 8.82 5.00 9.33 16.47 
101 Ungrouped 9.23 5.00 8.03 14.83 
102 Ungrouped 7.89 5.00 13.20 20.84 
103 Ungrouped 7.59 5.00 9.17 13.92 
104 Ungrouped 10.00 5.00 7.42 14.84 
105 Ungrouped 9.23 5.00 7.84 14.47 
106 Ungrouped 10.00 5.00 6.37 12.74 
107 Ungrouped 9.23 5.00 5.17 9.54 
108 Ungrouped 10.00 5.00 6.39 12.77 
109 Ungrouped 14.29 5.00 2.81 8.04 
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110 Ungrouped 11.11 5.00 4.84 10.76 
111 Ungrouped 8.57 5.00 12.21 20.94 
112 Ungrouped 7.14 5.00 14.49 20.70 
113 Ungrouped 9.68 5.00 9.73 18.84 
114 Ungrouped 10.00 5.00 5.00 10.01 
115 Ungrouped 11.11 5.00 3.33 7.41 
116 Ungrouped 9.68 5.00 5.60 10.84 
117 Ungrouped 10.00 5.00 6.14 12.29 
118 Ungrouped 9.68 5.00 8.69 16.81 
119 Ungrouped 10.91 5.00 7.84 17.11 
120 Ungrouped 9.68 5.00 5.30 10.26 
146 Ungrouped 10.91 5.00 4.50 9.83 
147 Ungrouped 8.45 5.00 16.70 28.23 
148 Ungrouped 8.96 5.00 8.67 15.52 
149 Ungrouped 8.70 5.00 7.30 12.70 
150 Ungrouped 9.52 5.00 5.35 10.18 
151 Ungrouped 9.38 5.00 11.94 22.38 
152 Ungrouped 8.82 5.00 8.13 14.35 
153 Ungrouped 10.00 5.00 5.87 11.73 
154 Ungrouped 9.23 5.00 8.68 16.02 
155 Ungrouped 8.57 5.00 8.50 14.57 
157 Ungrouped 9.84 5.00 9.10 17.90 
158 Ungrouped 8.57 5.00 10.90 18.68 
159 Ungrouped 11.54 5.00 4.00 9.24 
160 Ungrouped 9.23 5.00 6.73 12.43 
Tel Batash/Timnah 
9294 950 6.52 5.00 19.86 25.90 
9363 950 7.59 5.00 11.72 17.80 
9370 950 6.82 5.00 8.32 11.35 
9249/1     950 6.74 5.00 23.60 31.82 
9249/10     950 9.09 5.00 4.92 8.95 
9249/11     950 8.00 5.00 5.92 9.47 
9249/12     950 8.33 5.00 5.40 9.00 
9249/13     950 7.69 5.00 6.72 10.33 
9249/14     950 6.74 5.00 25.13 33.89 
9249/15     950 11.11 5.00 7.92 17.60 
9249/16     950 10.71 5.00 6.60 14.15 
9290/1     950 8.57 5.00 13.87 23.78 
9290/2     950 10.34 5.00 8.67 17.94 
9290/3     950 11.11 5.00 8.14 18.08 
9290/4     950 10.91 5.00 6.55 14.30 
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9290/5     950 10.71 5.00 8.25 17.68 
9290/6     950 8.45 5.00 5.52 9.32 
9305/1     950 10.71 5.00 7.78 16.68 
9305/2     950 8.57 5.00 8.07 13.83 
9305/3     950 8.57 5.00 5.94 10.19 
F6012     F607     7.89 5.00 11.41 18.02 
F6025     F607     7.89 5.00 8.93 14.11 
F6043     F607     7.50 5.00 11.12 16.68 
F6044     F607     6.19 5.00 25.00 30.93 
F6045     F607     7.41 5.00 15.05 22.29 
F6049     F607     7.41 5.00 10.20 15.11 
F6060     F607     7.32 5.00 13.64 19.96 
F6070     F607     5.83 5.00 28.27 32.93 
F6071     F607     6.06 5.00 27.47 33.29 
F6078     F607     5.61 5.00 25.73 28.86 
F6080     F607     5.56 5.00 30.20 33.56 
F6081/2     F607     8.11 5.00 9.87 16.00 
F6086     F607     6.98 5.00 16.47 22.98 
F6095     F607     6.00 5.00 27.73 33.28 
F6096     F607     6.12 5.00 28.33 34.69 
F6097     F607     5.88 5.00 25.87 30.43 
F6098     F607     5.83 5.00 26.87 31.30 
F6104     F607     7.89 5.00 14.07 22.21 
F6105     F607     6.06 5.00 11.99 14.53 
F6131     F607     7.32 5.00 11.58 16.95 
F6131/2     F607     8.45 5.00 8.40 14.20 
F6144/1     F607     5.94 5.00 25.53 30.34 
F6144/2     F607     6.45 5.00 21.93 28.30 
F6144/4     F607     6.12 5.00 24.20 29.63 
F6157     F607     9.52 5.00 9.33 17.78 
F6172     F607     6.98 5.00 16.11 22.48 
F6187     F607     5.71 5.00 27.20 31.09 
F6194/1     F607     7.23 5.00 15.60 22.55 
F6194/2     F607     7.06 5.00 15.52 21.92 
F6207     F607     5.41 5.00 21.33 23.06 
F6223     F607     5.71 5.00 28.93 33.07 
F9009     F607     6.90 5.00 15.20 20.97 
F9023/1     F607     7.14 5.00 16.13 23.05 
F9024     F607     9.52 5.00 5.13 9.78 
F9025     F607     6.90 5.00 13.53 18.67 
F9057     F607     7.32 5.00 10.40 15.22 
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F9078     F607     14.63 5.00 9.67 28.29 
F6014     F608     7.32 5.00 16.60 24.29 
F6033     F608     6.67 5.00 14.74 19.65 
F6034     F608     6.25 5.00 13.81 17.27 
F6055     F608     8.33 5.00 9.81 16.35 
F6103     F608     8.33 5.00 17.87 29.78 
F6127     F608     8.45 5.00 6.13 10.37 
F6148     F608     6.52 5.00 14.13 18.43 
F6220     F608     7.32 5.00 13.89 20.33 
F6261/1     F608     6.38 5.00 16.30 20.81 
F6261/2     F608     6.38 5.00 21.33 27.23 
F6261/3     F608     6.06 5.00 21.20 25.70 
F6261/4     F608     6.19 5.00 20.03 24.78 
F6261/5     F608     5.77 5.00 25.00 28.85 
F6261/6     F608     5.88 5.00 19.20 22.59 
F6261/7     F608     6.00 5.00 25.07 30.08 
F6261/8     F608     6.32 5.00 16.67 21.05 
F6270/1     F608     6.38 5.00 21.33 27.23 
F6270/10    F608     6.98 5.00 23.27 32.47 
F6270/11    F608     7.59 5.00 12.68 19.26 
F6270/2     F608     6.32 5.00 18.97 23.96 
F6270/3     F608     6.00 5.00 22.33 26.80 
F6270/4     F608     6.32 5.00 21.20 26.78 
F6270/5     F608     5.36 5.00 28.33 30.36 
F6270/6     F608     6.00 5.00 24.60 29.52 
F6270/7     F608     5.31 5.00 22.13 23.50 
F6270/8     F608     6.25 5.00 18.02 22.53 
F6270/9     F608     6.12 5.00 13.68 16.75 
F6272/3     F608     6.45 5.00 16.90 21.81 
F6272/4     F608     6.90 5.00 19.37 26.72 
F6272/5     F608     5.94 5.00 21.00 24.95 
F6272/6     F608     6.38 5.00 19.36 24.71 
F6272/7     F608     6.25 5.00 16.35 20.44 
F6298     F608     8.70 5.00 10.53 18.32 
F6298/2     F608     6.98 5.00 13.27 18.51 
F6298/3     F608     6.00 5.00 20.53 24.64 
F6310/1     F608     6.45 5.00 19.83 25.59 
F6322     F608     5.88 5.00 19.93 23.45 
F6327     F608     9.38 5.00 3.80 7.13 
F6387     F608     6.06 5.00 24.87 30.14 
F6392     F608     10.34 5.00 3.71 7.68 
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F6393     F608     6.67 5.00 18.33 24.44 
F6404     F608     6.82 5.00 17.42 23.75 
F6416     F608     8.11 5.00 9.33 15.14 
Tel es-Safi/Gath 
14 Group 1 10.99 5.00 4.97 10.92 
16 Group 1 8.00 5.00 12.43 19.90 
17 Group 1 7.75 5.00 10.80 16.75 
29 Group 1 9.71 5.00 6.93 13.47 
30 Group 1 9.87 5.00 6.03 11.91 
31 Group 1 10.26 5.00 5.30 10.88 
32 Group 1 9.89 5.00 6.57 12.99 
34 Group 1 10.22 5.00 4.37 8.93 
35 Group 1 10.38 5.00 4.87 10.10 
36 Group 1 9.67 5.00 6.07 11.73 
37 Group 1 9.82 5.00 6.73 13.22 
38 Group 1 10.31 5.00 5.60 11.55 
39 Group 1 7.79 5.00 10.13 15.79 
40 Group 1 7.84 5.00 14.37 22.52 
42 Group 1 9.42 5.00 7.32 13.79 
43 Group 1 9.61 5.00 7.72 14.83 
44 Group 1 10.09 5.00 6.33 12.78 
46 Group 1 9.63 5.00 7.67 14.76 
47 Group 1 9.65 5.00 7.10 13.70 
48 Group 1 10.09 5.00 6.15 12.41 
49 Group 1 10.23 5.00 6.27 12.83 
50 Group 1 10.34 5.00 6.28 12.99 
51 Group 1 10.27 5.00 6.13 12.59 
52 Group 1 10.24 5.00 4.95 10.14 
54 Group 1 10.15 5.00 6.73 13.67 
56 Group 1 9.79 5.00 6.53 12.79 
57 Group 1 8.88 5.00 8.77 15.56 
58 Group 1 9.90 5.00 6.47 12.80 
59 Group 1 10.16 5.00 5.67 11.51 
60 Group 1 9.42 5.00 7.02 13.22 
61 Group 1 9.87 5.00 4.90 9.67 
62 Group 1 10.24 5.00 3.82 7.81 
64 Group 1 9.97 5.00 5.20 10.37 
65 Group 1 7.50 5.00 13.07 19.61 
66 Group 1 7.63 5.00 12.55 19.14 
67 Group 1 9.89 5.00 6.48 12.83 
68 Group 1 10.04 5.00 5.97 11.98 
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69 Group 1 10.00 5.00 5.22 10.43 
70 Group 1 9.18 5.00 7.18 13.19 
71 Group 1 10.34 5.00 6.30 13.03 
72 Group 1 10.43 5.00 4.83 10.08 
76 Group 1 10.81 5.00 5.45 11.79 
77 Group 1 10.00 5.00 7.17 14.33 
78 Group 1 10.73 5.00 5.73 12.31 
1 Group 2 7.29 5.00 18.87 27.50 
28 Group 2 7.60 5.00 13.48 20.49 
90 Group 2 6.49 5.00 26.72 34.66 
93 Group 2 9.17 5.00 8.83 16.20 
94 Group 2 8.86 5.00 8.33 14.77 
96 Group 2 7.46 5.00 11.85 17.69 
97 Group 2 6.58 5.00 26.00 34.21 
98 Group 2 8.14 5.00 9.00 14.66 
99 Group 2 8.02 5.00 9.53 15.29 
100 Group 2 8.92 5.00 9.18 16.37 
101 Group 2 7.37 5.00 13.32 19.63 
102 Group 2 7.45 5.00 14.25 21.24 
103 Group 2 8.25 5.00 10.42 17.19 
104 Group 2 8.88 5.00 7.95 14.11 
105 Group 2 7.94 5.00 14.55 23.10 
106 Group 2 9.06 5.00 4.63 8.39 
107 Group 2 7.97 5.00 13.82 22.02 
108 Group 2 8.85 5.00 8.28 14.66 
109 Group 2 6.41 5.00 26.10 33.46 
110 Group 2 8.16 5.00 10.93 17.85 
111 Group 2 8.94 5.00 10.17 18.18 
112 Group 2 8.04 5.00 12.88 20.72 
113 Group 2 7.99 5.00 13.43 21.47 
115 Group 2 9.18 5.00 8.75 16.06 
116 Group 2 8.44 5.00 10.03 16.94 
80 Group 4 8.26 5.00 4.80 7.93 
81 Group 4 8.81 5.00 8.37 14.74 
82 Group 4 8.41 5.00 10.72 18.03 
12 Ungrouped 7.71 5.00 12.13 18.70 
13 Ungrouped 7.67 5.00 12.43 19.06 
15 Ungrouped 8.87 5.00 5.97 10.59 
18 Ungrouped 10.22 5.00 5.67 11.58 
19 Ungrouped 9.97 5.00 5.43 10.84 
21 Ungrouped 10.38 5.00 5.03 10.45 
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22 Ungrouped 8.75 5.00 11.65 20.38 
25 Ungrouped 6.73 5.00 20.20 27.18 
 
Table N.2: Warp thread counts and tensions calculated for groups of loom weights 
      Warp Threads/CM Tension (g) 
Context Group Number 

of 
Weights 

Maximum Minimum Minimum Maximum 

Khirbat al-Mudayna 
Gate Area 1.00 14.46 5.00 8.33 24.10 
A30:65 1 4.00 7.79 5.00 9.43 14.70 
A30:67 1 14.00 8.45 5.00 8.00 13.52 
A30:67 1 33.00 8.70 5.00 7.70 13.39 
Room 206 2 22.00 7.41 5.00 8.87 13.14 
Room 206 3 1.00 7.23 5.00 34.83 50.36 
Room 206 3 17.00 7.50 5.00 11.77 17.65 
Room 211 4 30.00 8.00 5.00 5.50 8.80 
Room 211 4 2.00 8.82 5.00 7.87 13.88 
Room 211 4 3.00 9.68 5.00 6.27 12.13 
Kuntillet 'Ajrud 
Excavated Weights 16.00 7.06 5.00 8.33 11.76 
Tell Mazar 
Room 503 Group 1 56.00 10.91 5.00 4.40 9.60 
Room 318 Group 2 26.00 8.11 5.00 21.27 34.49 
GE8:14 Group 3 21.00 8.82 5.00 11.17 19.71 
GE8:14 Group 4 27.00 7.89 5.00 12.90 20.37 
Room 312 Group 5 19.00 10.17 5.00 22.77 46.31 
Room 312 Group 6 22.00 9.52 5.00 16.60 31.62 
GH8:11 Group 7 13.00 8.33 5.00 16.90 28.17 
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Appendix O: Tensions Calculated for Warp Arrangments with Subsets of Loom Weights 
Discussed in Chapter 5 
Table O.1: Tensions for warp arrangments between ten and twelve warp threads/cm 
Site Artifact 

Number 
Warp Thread Count 
(Threads/cm) 

Tension 
(g) 

Tell Afis TA.89.G.310 10.00 3.33 
Tell Afis TA.89.G.337 10.00 5.00 
Tel Amal 114 10.00 5.00 
Tel es-Safi/Gath 69 10.00 5.22 
Tel Amal 122 10.00 5.47 
Beth-Shean 286292/69 10.00 5.86 
Tel Amal 136 10.00 6.10 
Tel Amal 117 10.00 6.14 
Tel Amal 106 10.00 6.37 
Tel Amal 108 10.00 6.39 
Tel Amal 104 10.00 7.42 
Ashkelon 44453 10.00 7.77 
Tel Amal 138 10.00 8.07 
Ashkelon 43918 10.00 10.37 
Tell Afis TA.92.G.429 10.00 16.00 
City of David 8 10.00 5.35 
Tel Amal 153 10.00 5.87 
Ashkelon 44456 10.00 8.17 
Tell Afis TA.88.D.87 10.00 9.23 
Tel es-Safi/Gath 68 10.04 5.97 
Tel es-Safi/Gath 44 10.09 6.33 
Tel es-Safi/Gath 48 10.09 6.15 
Tel es-Safi/Gath 54 10.15 6.73 
Tel es-Safi/Gath 59 10.16 5.67 
Beth-Shean 29-103-1067 10.17 2.70 
City of David 125 10.17 3.58 
City of David 15 10.17 3.73 
Beth-Shean 386414 10.17 3.85 
Beth-Shean 29-103-705 10.17 4.25 
Ta’annek 96 10.17 5.17 
Beth-Shean 29-103-747B 10.17 5.21 
Tell Afis TA.87.D.12 10.17 6.20 
Beth-Shean 687006/1 10.17 12.75 
Ashkelon 44455 10.17 8.17 
Tel es-Safi/Gath 18 10.22 5.67 
Tel es-Safi/Gath 34 10.22 4.37 
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Tel es-Safi/Gath 49 10.23 6.27 
Tel es-Safi/Gath 62 10.24 3.82 
Tel es-Safi/Gath 52 10.24 4.95 
Tel es-Safi/Gath 31 10.26 5.30 
Tel es-Safi/Gath 51 10.27 6.13 
Tel es-Safi/Gath 38 10.31 5.60 
Tel es-Safi/Gath 50 10.34 6.28 
City of David 18 10.34 3.30 
Tel Batash/Timnah F6392     10.34 3.71 
Tell Afis TA.86.D.63 10.34 3.87 
Beth-Shean 29-103-722g 10.34 4.03 
Kadesh Barnea 5 10.34 4.08 
Tel es-Safi/Gath 71 10.34 6.30 
Tell Afis TA.89.D.28 10.34 7.50 
Tel Amal 56 10.34 8.42 
Beth-Shean 29-103-721 10.34 4.60 
Ashkelon 41046 10.34 8.17 
Tel Batash/Timnah 9290/2     10.34 8.67 
Tel es-Safi/Gath 21 10.38 5.03 
Tel es-Safi/Gath 35 10.38 4.87 
Tel es-Safi/Gath 72 10.43 4.83 
Tell Afis TA.94.G.261 10.53 3.87 
Tell Afis TA.92.G.69 10.53 4.17 
City of David 26 10.53 4.24 
Tel Amal 34 10.53 4.69 
Tel Amal 97 10.53 4.77 
Tel Amal 47 10.53 5.33 
Tel Amal 64 10.53 7.34 
Tel Amal 130 10.53 8.74 
Beth-Shean 29-103-722f 10.71 4.56 
Tel Amal 49 10.71 4.67 
Kadesh Barnea 19 10.71 2.95 
Kadesh Barnea 18 10.71 3.13 
City of David 105 10.71 3.31 
Beth-Shean 29-103-724b 10.71 3.87 
Beth-Shean 29-103-722d 10.71 3.94 
City of David 33 10.71 5.38 
Ashkelon 39062 10.71 6.00 
Tel Batash/Timnah 9249/16     10.71 6.60 
Beth-Shean 29-107-594 10.71 7.63 
Tel Batash/Timnah 9305/1     10.71 7.78 
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Tel Batash/Timnah 9290/5     10.71 8.25 
Tell Afis TA.92.E.160 10.71 13.37 
Beth-Shean 29-107-598 10.71 16.63 
Beth-Shean 29-107-612 10.71 8.70 
Tel es-Safi/Gath 78 10.73 5.73 
Beth-Shean 29-103-753v 10.81 3.94 
Tel es-Safi/Gath 76 10.81 5.45 
Tell Afis TA.89.G.190 10.91 0.03 
Beth-Shean 29-103-74 10.91 3.05 
Tell Afis TA.92.L.54 10.91 3.27 
City of David 19 10.91 3.83 
Beth-Shean 29-103-753w 10.91 4.36 
Tel Amal 146 10.91 4.50 
Beth-Shean 29-103-744 10.91 4.61 
Tel Amal 52 10.91 6.28 
Tel Batash/Timnah 9290/4     10.91 6.55 
Tel Amal 119 10.91 7.84 
Beth-Shean 384254 10.91 12.54 
Beth-Shean 687006/2 10.91 13.61 
Tell Afis TA.92.L.139 10.91 8.67 
Tel es-Safi/Gath 14 10.99 4.97 
City of David 36 11.11 3.12 
Tell Afis TA.96.G.125 11.11 3.13 
Tel Amal 115 11.11 3.33 
Beth-Shean 29-103-753i1 11.11 3.57 
Tell Afis TA.92.L.254 11.11 3.57 
Beth-Shean 29-103-722h 11.11 3.64 
Beth-Shean 29-103-753z 11.11 4.25 
Tel Amal 110 11.11 4.84 
Tel Amal 129 11.11 5.00 
Tel Batash/Timnah 9249/15     11.11 7.92 
Tel Batash/Timnah 9290/3     11.11 8.14 
Tell Afis TA.87.D?173/6 11.11 8.63 
Tell Afis TA.94.g.369d 11.11 9.50 
Tell Afis TA.97.E.215 11.11 12.03 
Tell Afis TA.92.G.84 11.11 2.17 
City of David 85 11.11 3.21 
Tel Amal 123 11.11 4.37 
Ta’annek 99 11.11 5.60 
Beth-Shean 988011 11.11 8.30 
Beth-Shean 29-103-753m 11.21 3.79 
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Beth-Shean 29-107-623 11.21 3.97 
Beth-Shean 29-103-724A 11.32 4.11 
Beth-Shean 29-103-753d 11.32 4.17 
Beth-Shean 29-107-609 11.32 19.10 
Beth-Shean 887239 11.32 0.39 
City of David 93 11.32 2.60 
City of David 81 11.32 2.76 
Tell Afis TA.96.O.79 11.32 3.43 
Beth-Shean 29-103-315 11.32 3.61 
Beth-Shean 29-103-722c 11.32 3.79 
Tell Afis TA.87.D.13 11.32 3.93 
Beth-Shean 29-103-753a1 11.32 4.20 
Tell Afis TA.91.E.80 11.32 4.57 
Ashkelon 43720 11.32 5.00 
Tell Afis TA.88.D.168 11.32 5.27 
Tell Afis TA.88.D.97 11.32 5.27 
Ashkelon 39061 11.32 5.33 
Tell Afis TA.92.G.324 11.32 13.17 
City of David 114 11.54 2.33 
City of David 41 11.54 2.84 
Beth-Shean 29-103-753c1 11.54 4.15 
City of David 129 11.54 2.03 
Tell Afis TA.92.L.255 11.54 2.87 
Beth-Shean 29-103-753u 11.54 3.11 
Tel Amal 1 11.54 3.38 
Beth-Shean 29-103-750 11.54 3.51 
Beth-Shean 29-103-753q 11.54 3.62 
Beth-Shean 29-103-724d 11.54 3.64 
Beth-Shean 29-103-753p 11.54 3.78 
Tell Afis TA.89.G.327 11.54 3.83 
Beth-Shean 29-103-753f 11.54 3.84 
Beth-Shean 29-103-753t 11.54 3.94 
Beth-Shean 29-103-753j1 11.54 4.00 
Tel Amal 159 11.54 4.00 
Ta’annek 102 11.54 5.17 
Tell Afis TA.87.D.217y 11.54 5.33 
Tell Afis TA.87.D.100z 11.54 5.43 
Tel Amal 94 11.54 7.27 
Tel Amal 58 11.54 7.49 
Beth-Shean 687006/4 11.54 12.26 
Beth-Shean 29-107-593 11.54 14.90 
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Beth-Shean 987036 11.54 13.02 
Beth-Shean 29-103-748 11.65 2.94 
Beth-Shean 29-103-722a 11.76 4.17 
Ashkelon 43617 11.76 4.67 
Ashkelon 43714 11.76 4.67 
Tell Afis TA.91.E.62 11.76 8.83 
Beth-Shean 29-107-685 11.76 2.62 
Tell Afis TA.92.G.70 11.76 2.83 
Beth-Shean 29-103-753f1 11.76 3.23 
Ashkelon 43736 11.76 3.67 
Beth-Shean 29-103-753r 11.76 3.77 
Beth-Shean 29-107-613 11.76 14.43 
Beth-Shean 29-103-743 11.88 3.61 
Beth-Shean 29-103-753c 11.88 4.40 
Kadesh Barnea 8 12.00 2.40 
City of David 21 12.00 0.41 
City of David 29 12.00 0.61 
Tell Afis TA.96.G.479 12.00 0.99 
City of David 64 12.00 1.19 
City of David 1 12.00 1.37 
Beth-Shean 33-9-251 12.00 1.46 
Tell Afis TA.96.G.22 12.00 1.54 
Beth-Shean 286292/93 12.00 1.57 
Kadesh Barnea 9 12.00 1.61 
City of David 102 12.00 1.65 
Beth-Shean 29-103-1071 12.00 1.70 
Beth-Shean 29-103-753d1 12.00 1.71 
Beth-Shean 29-107-681 12.00 1.73 
City of David 130 12.00 1.73 
Beth-Shean 29-103-753u1 12.00 1.73 
City of David 100 12.00 1.75 
City of David 68 12.00 1.77 
Beth-Shean 29-107-660 12.00 1.79 
City of David 83 12.00 1.80 
Beth-Shean  29-107-679 12.00 1.81 
City of David 84 12.00 1.85 
Beth-Shean 29-103-753h1 12.00 1.87 
Beth-Shean 286278/53 12.00 1.89 
City of David 70 12.00 1.89 
City of David 128 12.00 1.90 
Beth-Shean 29-103-753i 12.00 1.93 
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Beth-Shean 286292/85 12.00 1.93 
Beth-Shean 29-103-753j 12.00 1.93 
City of David 117 12.00 1.94 
City of David 54 12.00 1.96 
Beth-Shean 29-103-722e 12.00 2.03 
Beth-Shean 29-103-753h 12.00 2.03 
Beth-Shean 29-103-742 12.00 2.04 
Beth-Shean 29-103-753x 12.00 2.07 
Beth-Shean 29-103-753b1 12.00 2.10 
Beth-Shean 29-103-753a 12.00 2.11 
Beth-Shean 29-103-722b 12.00 2.14 
Beth-Shean 29-103-753o 12.00 2.14 
Tell Afis TA.92.G.470 12.00 2.14 
Beth-Shean 29-103-753g 12.00 2.16 
Kadesh Barnea 16 12.00 2.18 
Tell Afis TA.92.G.463 12.00 2.18 
City of David 86 12.00 2.25 
City of David 112 12.00 2.28 
Beth-Shean 29-103-753e 12.00 2.40 
City of David 104 12.00 2.42 
Beth-Shean 29-103-753y 12.00 2.46 
City of David 46 12.00 2.58 
Kadesh Barnea 7 12.00 2.71 
City of David 52 12.00 2.75 
Tell Afis TA.86.D.49 12.00 2.81 
Tell Afis TA.97.G.82 12.00 2.87 
Tell Afis TA.92.L.140 12.00 2.90 
Tell Afis TA.96.G.126 12.00 2.93 
Kadesh Barnea 2 12.00 3.01 
Beth-Shean 29-103-739 12.00 3.11 
Tell Afis TA.88.D.109 12.00 3.19 
Tel Amal 109 12.00 3.35 
Tel Amal 63 12.00 3.37 
Tell Afis TA.89.D.263 12.00 3.38 
Beth-Shean 29-103-738 12.00 3.41 
Tell Afis TA.96.G.44 12.00 3.48 
Tell Afis TA.92.L.253 12.00 3.57 
Tel Amal 22 12.00 3.60 
Beth-Shean 29-103-753l 12.00 3.66 
Beth-Shean 29-103-753g1 12.00 3.72 
Beth-Shean 29-103-753e1 12.00 3.83 
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Beth-Shean 29-103-753n 12.00 3.83 
Beth-Shean 29-103-729 12.00 3.88 
Beth-Shean 29-103-724c 12.00 3.90 
Ashkelon 43917 12.00 3.97 
Tel Amal 126 12.00 4.00 
Beth-Shean 29-103-753k 12.00 4.00 
Beth-Shean 29-107-601 12.00 4.01 
Beth-Shean 29-103-753k1 12.00 4.03 
Tell Afis TA.86.D.51 12.00 4.05 
Ta’annek 97 12.00 4.06 
Beth-Shean 29-107-611 12.00 4.39 
Tell Afis TA.91.E.72 12.00 5.06 
Tell Afis TA.92.L.97 12.00 5.07 
Tell Afis TA.96.G.263 12.00 5.16 
Beth-Shean 29-107-590 12.00 5.17 
Tell Afis TA.96.G.72 12.00 5.17 
Tell Afis TA.87.D.alfa 12.00 5.20 
Tell Afis TA.92.G.309 12.00 5.36 
Tell Afis TA.92.G.438 12.00 5.41 
Beth-Shean 29-103-714 12.00 5.50 
Tell Afis TA.89.G.315 12.00 5.67 
Beth-Shean 29-107-622 12.00 5.80 
Beth-Shean 29-107-602 12.00 6.16 
Tell Afis TA.92.G.456 12.00 6.20 
Tell Afis TA.89.G.218 12.00 6.25 
Tell Afis TA.87.D.217D 12.00 6.28 
Tell Afis TA.89.D.16 12.00 6.42 
Beth-Shean 29-107-617 12.00 6.45 
Beth-Shean 29-103-707 12.00 6.61 
Tell Afis TA.92.E.175 12.00 6.80 
Tell Afis TA.91.E.65 12.00 6.88 
Beth-Shean 29-107-597 12.00 6.96 
Beth-Shean 384192 12.00 6.96 
Tell Afis TA.89.G.209 12.00 7.00 
Beth-Shean 29-107-616 12.00 7.06 
Tell Afis TA.92.G.320 12.00 7.14 
Beth-Shean 29-107-610 12.00 7.26 
Tell Afis TA.89.G.284 12.00 7.29 
Tel Amal 23 12.00 7.40 
Tell Afis TA.89.G.202 12.00 7.41 
Tell Afis TA.97.G.66 12.00 7.42 
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Tell Afis TA.89.G.224 12.00 7.50 
Tell Afis TA.82.L.119 12.00 7.50 
Tell Afis TA.88.E.207 12.00 7.54 
Tell Afis TA.92.G.433a 12.00 7.64 
Beth-Shean 29-107-615 12.00 7.68 
Tell Afis TA.88.E.142 12.00 8.08 
Tell Afis TA.97.G.315 12.00 8.23 
Beth-Shean 29-107-386 12.00 8.30 
Tell Afis TA.92.G.401 12.00 8.33 
Tell Afis TA.88.E.140 12.00 8.42 
Tell Afis TA.88.D.27 12.00 8.44 
Tell Afis TA.92.G.419 12.00 8.52 
Tell Afis TA.92.L.214 12.00 8.54 
Tell Afis TA.96.G.94 12.00 8.63 
Tell Afis TA.88.E.129 12.00 8.70 
Tell Afis TA.97.E.24 12.00 9.03 
Tell Afis TA.92.G.308 12.00 9.15 
Tell Afis TA.92.G.429 12.00 9.22 
Tell Afis TA.94.G.342 12.00 9.22 
Tell Afis TA.88.D.8 12.00 9.25 
Tell Afis TA.92.G.305 12.00 9.33 
Beth-Shean 29-107-61 12.00 9.36 
Beth-Shean 29-107-575 12.00 10.07 
Beth-Shean 29-107-606 12.00 10.14 
Tell Afis TA.92.G.480 12.00 10.19 
Tell Afis TA.92.G.224b 12.00 10.42 
Tell Afis TA.92.E.117 12.00 10.83 
Beth-Shean 888107 12.00 11.76 
Tel Batash/Timnah F9078     12.00 11.79 
Beth-Shean 29-107-572 12.00 12.34 
Beth-Shean 687006/3 12.00 15.28 
Beth-Shean 29-103-736 12.00 4.79 
Tell Afis TA.96.G.94 12.00 5.60 
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Table O.2: Tensions for warp arrangments with fourteen warp threads/cm 
Site Artifact 

Number 
Warp Thread Count 
(Threads/cm) 

Tension (g) 

Tell Afis TA.96.G.126 13.95 2.52 
Tell Afis TA.96.G.44 13.95 3.00 
Beth-Shean 29-103-753i 13.95 1.66 
Beth-Shean 29-103-722e 13.95 1.74 
Beth-Shean 29-103-753h 13.95 1.75 
Beth-Shean 29-103-742 13.95 1.76 
Beth-Shean 29-103-753b1 13.95 1.81 
Beth-Shean 29-103-753a 13.95 1.81 
Tell Afis TA.96.G.263 13.95 4.43 
Beth-Shean 29-107-597 13.95 5.98 
Beth-Shean 29-107-615 13.95 6.60 
Beth-Shean 888107 13.95 10.11 
City of David 21 14.00 0.35 
City of David 29 14.00 0.53 
Tell Afis TA.96.G.479 14.00 0.85 
City of David 64 14.00 1.02 
City of David 1 14.00 1.17 
Beth-Shean 33-9-251 14.00 1.25 
Tell Afis TA.96.G.22 14.00 1.32 
Kadesh Barnea 9 14.00 1.38 
Beth-Shean 29-107-681 14.00 1.48 
Beth-Shean 29-103-753u1 14.00 1.48 
Beth-Shean  29-107-679 14.00 1.56 
City of David 84 14.00 1.59 
Beth-Shean 29-103-753j 14.00 1.66 
Beth-Shean 29-103-753x 14.00 1.77 
Beth-Shean 29-103-722b 14.00 1.83 
Beth-Shean 29-103-753o 14.00 1.84 
Tell Afis TA.92.G.470 14.00 1.84 
Beth-Shean 29-103-753g 14.00 1.85 
Kadesh Barnea 16 14.00 1.86 
Tell Afis TA.92.G.463 14.00 1.87 
Beth-Shean 29-103-753e 14.00 2.06 
City of David 46 14.00 2.21 
Kadesh Barnea 2 14.00 2.58 
Tel Amal 109 14.00 2.87 
Tel Amal 63 14.00 2.89 
Tell Afis TA.89.D.263 14.00 2.90 
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Beth-Shean 29-107-601 14.00 3.44 
Beth-Shean 29-107-611 14.00 3.76 
Tell Afis TA.91.E.72 14.00 4.33 
Beth-Shean 29-107-590 14.00 4.43 
Tell Afis TA.92.G.309 14.00 4.59 
Tell Afis TA.92.G.438 14.00 4.63 
Beth-Shean 29-107-602 14.00 5.28 
Tell Afis TA.92.G.456 14.00 5.31 
Tell Afis TA.89.G.218 14.00 5.36 
Beth-Shean 29-107-617 14.00 5.53 
Tell Afis TA.91.E.65 14.00 5.89 
Tell Afis TA.92.G.320 14.00 6.12 
Tell Afis TA.89.G.284 14.00 6.25 
Tell Afis TA.97.G.66 14.00 6.36 
Tell Afis TA.88.E.207 14.00 6.46 
Tell Afis TA.88.E.142 14.00 6.92 
Tell Afis TA.92.G.401 14.00 7.14 
Tell Afis TA.88.E.140 14.00 7.21 
Tell Afis TA.92.L.214 14.00 7.32 
Tell Afis TA.96.G.94 14.00 7.39 
Tell Afis TA.92.G.308 14.00 7.84 
Tell Afis TA.88.D.8 14.00 7.93 
Tell Afis TA.92.G.305 14.00 7.99 
Tel Batash/Timnah F9078     14.00 10.10 
Beth-Shean 687006/3 14.00 13.10 
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Appendix P: Glossary of Textile Related Terms 
Balanced Textile: Fabric with equal warp counts and weft counts (Barber 1991: 127). 
Bast Fibers: Fiber taken from the woody stem of a plant (e.g. hemp or linen) (Barber 1991: 11). 
Beam: A rod to which the warp threads are attached (Barber 1991: 80). 
Fabric: Any material constructed from fibers (e.g. textiles, paper, felt) (Emery 1966: XVI). 
Fibers: A component of any animal or plant tissue used to make fabrics (Emery 1966: 9). 
Heddle Rod: A rod attached to one half of the warp threads which allows the weaver to 
manipulate one half of the warp threads at a time (Barber 1991: 81-82). 
Hemp: Fiber from the stem of the hemp plant (Cannabis sativa) (Barber 1991: 15). 
Linen: Fiber from the stem of the flax plant (Linum usitatissimum or related wild species) (Abbo 
et al. 2015). 
Loom: A frame used to weave fabric from two sets of perpendicular threads (i.e. the warp and 
weft). A loom's primary function is to create tension on the warp threads (Barber 1991: 80). 
Loom Weight: A weight suspended from a group of warp threads to create tension on a warp-
weighted loom (Hoffmann 1974). 
Selvedge: The edge of a woven fabric (Barber 1991: 9). 
Sha'atnez Fabric: Fabric woven with wool yarn and linen yarn (Sheffer and Tidhar 2012: 307). 
Shed: A passageway in the warp threads created from alternating which warp threads are in front 
and are in back (countershed is the passage with the warp threads reversed from the shed) 
(Barber 1991: 82). 
Spinning: The processes of twisting short fibers into a long continuous yarn (Emery 1966: 9). 
Tabby Fabric: Woven fabric in which each weft thread passes over and then under alternating 
warp threads, and in which the pattern of which warp threads are in front or in back alternates in 
each row (also called plain weave) (Emery 1966: 76). 
Tapestry: Weft faced fabric in which additional warp threads are added to create a design. The 
weft threads do not always traverse the entire fabric (Barber 1992: 11). 
Textile: Fabric woven from two intersecting sets of threads (Emery 1966: 74). 
Thread Count: The number of warp and weft threads in one centimeter of fabric (Emery 1966: 
76). 
Warp Threads: One set of threads used to weave fabric. The warp threads are set up on the 
loom at the start of weaving (Barber 1991: 80). 
Warp Threads/cm: The number of warp threads in one centimeter of fabric measured at a right 
angle to the warp threads (also Warp Thread Count or Warp Count).  
Warp Faced Fabric: Fabric with a higher warp count than weft count, in which the warp 
threads hide the weft threads (Barber 1991: 107). 
Warp-Dominant Fabric: Fabric with more warp threads per centimeter than weft threads per 
centimeter (Smith 2014: 70). 
Warp-Weighted Loom: A type of loom on which the warp threads are stretched between the 
beam and a set of weights (Hoffmann 1974). 
Weaving: The process of creating fabric from two perpendicular sets of threads (i.e. the warp 
and the weft) (Barber 1991: 5). 
Weft Threads: One set of threads used to weave fabric. Weft threads are added one at a time at 
a right angle to the warp threads (also called woof) (Barber 1991: 80). 
Weft Threads/cm: The number of weft threads in one centimeter of fabric measured at a right 
angle to the weft threads (also Weft Thread Count or Weft Count). 
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Weft Faced Fabric: Fabric with a higher weft count than warp count, in which the weft threads 
hide the warp threads (Barber 1991: 127). 
Weft-Dominant Fabric: Fabric with more weft threads per centimeter than warp thread per 
centimeter (Smith 2014: 70). 
Wool: Fiber taken from the undercoat of a sheep (Barber 1991: 20-21). 
Yarn: A continuous strand created from fibers for use in weaving (Emery 1966: 10). 

 


