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Abstract
In the past few years the archaeological evidence relating to the early Iron Age IIA (early 10th c. BCE) in the Judean Shephelah has increased significantly, mainly due to the excavations at Khirbet Qeiyafa and Khirbet al-Ra‘i. This paper will examine this period through the lens of the petrographic analysis of the relevant pottery assemblages of the two sites. The new results of petrographic analysis of 48 early Iron Age IIA pottery, mostly restorable, vessels from Khirbet al-Ra‘i will be discussed in detail and will be compared to the previously published early Iron Age IIA pottery petrographic analysis from Khirbet Qeiyafa (108 samples). A group of Iron Age I pottery including Philistine pottery and other forms, was also analyzed from Khirbet al-Ra‘i. The assemblages are relatively homogenous in their fabrics and mostly locally made, with only few imports (mostly from the southern or central coast of Israel). The types of local clays that were used in the two sites were however, somewhat different. 
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1. Introduction 

In the past few years the archaeological evidence relating to the early Iron Age IIA (early 10th c. BCE) in the Judean Shephelah has increased significantly, mainly due to the excavations at Khirbet Qeiyafa and Khirbet al-Ra‘i. This paper will examine this through the lens of the petrographic analysis of the relevant pottery assemblages of the two sites. The new results of petrographic analysis of 48 early Iron Age IIA pottery mostly restorable vessels from Khirbet al-Ra‘i will be discussed in comparison to the previously published early Iron Age IIA pottery petrographic analysis from Khirbet Qeiyafa. A group of Iron Age I pottery including Philistine pottery and other forms, was also analyzed from Khirbet al-Ra‘i. These will be briefly discussed as well.


Both sites under discussion are located in the Judean Shephelah, about 15 km apart as the crow flies (Fig. 1), and both were excavated by Hebrew University expeditions directed by Y. Garfinkel and S. Ganor and others (e.g., Garfinkel and Ganor 2009; Garfinkel et al. 2014; Garfinkel et al. 2016; Garfinkel et al. 2018). Khirbet Qeiyafa is located at the western entrance to the Elah Valley (about 15 km north of Khirbet al-Ra‘i) and was excavated during 2007–2013. While the results of the excavations and the early Iron Age IIA pottery at Khirbet Qeiyafa, has already been extensively published (Fig. 2:1–5, recently, Jang and Garfinkrl 2009; Kang and Garfinkel 2018), the assemblage from Khirbet al-Ra‘i has only been recently presented (Thomas et al. 2021); therefore more details will be given on the latter. 
Khirbet al-Ra‘i: Excavation at the site of Khirbet al-Ra‘i are conducted since 2015 on behalf of Hebrew University, and directed by Yosef Garfinkel and Sa’ar Ganor (Garfinkel et al. 2019; Thomas et al. 2021). Khirbet al-Ra‘i is a relatively small site (1.7 hectares) located is located in the southern Shephelah 4 km west of Tel Lachish a on a hill (212 m asl) above the south bank of Nahal Lachish. The site is overlooking the narrow valley created by Nahal Lachish and has good views towards the coastal plain to the west, the Hebron Mountains to the east and a part of the Judean Shephelah to the north, and was located on an important ancient road connecting the coastal plain with the Shephelah (Garfinkel et al. 2019). 

The main architectural remains at the site with four excavation areas (A-D) date to the Iron Age, and the late Iron Age I and early Iron Age IIA in particular (Thomas et al. 2021; Levels VIII-VII). In Area A remains of four domestic building were uncovered dating to the 11th c. BCE, according to two more complete structures their plan consisted of a courtyard and several rooms around it (Garfinkel et al. 2019:17–21). In Area B there were also various architectural remains dating to the 11th c. BCE, and on top of it a destruction layer in five rooms (local Phase 8) dating to the early Iron IIA, 10th c. BCE, with about eighty complete or restorable vessels (Garfinkel et al. 2019:23–27). Area D yielded remains dating from the Iron Age I through to the Persian-Hellenistic periods (Garfinkel et al. 2019:28–32), yet. The main remains are from the Iron Age I. Local Phase 7 dating to the 12th-11th c. BCE includes a large building, with Philistine Monochrome and Bichrome pottery. Local Phase 6 includes remains of a monumental building dating to the 11th c. BCE. Generally the Iron Age IIB-C remains at the site were meager and it is assumed that during this period the site was less important.

The excavators identified Khirbet al-Ra‘i as the ancient town of Ziklag (Garfinkal and Ganor 2019). Ziklag is mentioned in several city lists mainly in the book of Joshua and in particular relating to the early days of David and his cooperation with the Philistine king Achish of Gath (1 Sam 1 30, 2 Sam 2). This identification, though not generally accepoted in research (see, e.g., Rainey and Notly 2006:148–9; McKinny 2016:130–6) may be supported by the location of the site, on the border between Philistia and Judah, opposite Gath (Tell es-Safi). It is assumed that during the Iron Age I the site was ruled by the Philistine elite as part of the kingdom of Gath (Garfinkel et al. 2019:40), while during the early Iron Age IIA, which is contemporary with the main Khirbet Qeiyafa remains, this situation changes, and the site may have been controlled by the Judeans. 
Early Iron IIA Pottery of Khirbet al-Ra‘i: The Iron Age pottery from Khirbet al-Ra‘i was published in discussed preliminarily (Garfinkel 2019:32–37; Thomas et al. 2021). The Iron Age I assemblage includes rounded and carinated bowls as well as Philistine bell-shaped bowls. The cooking pots have either vertical triangular section rims, or rims inclined towards the interior. Few Philistine Monochrome sherds were found as well as a larger group of decorated Philistine Bichrome pottery (see below). 

The early Iron Age IIA assemblage of Khirbet al-Ra‘i is generally similar to the Khirbet Qeiyafa assemblage of the same date and was recently described in detail (Thomas et al. 2021). The assemblage is comprised mainly of restorable vessels from Area B, ad includes a majority of jars and jugs (Fig. 2:6–12, Thomas et al. 2021: Table 1). Bowl types include mainly large carinated bowls (Fig. 2:6, Thomas et al. 2021:381–383). There are seven types of kraters (Fig. 2:8, mostly either carinated or amphoroid in shape, Thomas et al. 2021:386–390), as well as several types of chalices (see Fig. 2:7, as Qeiyafa example, Fig. 2:1). The most numerous class in the assemblage is storage jars, most types have an upright neck and a simple rim and a flat or pointed base (Fig. 2:10, Thomas et al. 2021:398–402). Many of the storage jars from this period have incisions under the handle (Garfinkel et al. 2019: Fig. 25). Several jug types appear s well as pithoi (Fig. 2:12, see below). Few vessels belonging to ‘Egyptian type’ were also noted (Thomas et al. 2021: Types CP1, SJ6). The Iron Age IIA pottery from Khirbet Qeiyafa was published in detail and summarized recently by Kang and Garfinkel (Fig. 2:1–5, 2018, also Kang and Garfinkel 2009:119–150). It was probably the first well dated early Iron Age IIA assemblage, both according to radiocarbon and typological dating, published in detail from the Shephelah region.
2. Geological and pedological setting of the sites and previous research
The geological and pedological setting of Khirbet Qeiyafa has been discussed previously (e.g.,  Ben-Shlomo 2009:162, Fig. 8.1; Ben-Shlomo 2018:102–103). The site is located in the central Shephelah region, adjacent to the Elah Valley. It lies on the Adulam Formation (Lower-Middle Eocene with chalk and chert; Sneh 2009), which also continues to the west and north after a 0.5–1 km strip of fluvial soil created by the Elah river bed (Fig. 1). About 8 km to the northeast are the closest outcrops of the dolomitic Moẓa Formation (Fig. 1), but the Turonian Bina Formation, which also contains dolomite, is already exposed 4.5 km east of the site. 
The Elah river bed, where grumusol soils develop, can also supply clay for pottery production (Fig. 24, Dan et al. 1975, Dan, Ya’alon and Fine 2002). Along the river, a few kilometers to the west (and somewhat further to the southeast), there are “brown” or grumusol soils (Fig. 1).
Hence, the site has reasonable access (a walk of less than 10 km) to several potential clay sources that are geologically somewhat different in character (see Fig. 24). The catchment area for clay sources will thus include: 

1. Fluvial grumusol soil from the Elah river (derived from “brown soil”).

2. Rendzina soil from the site’s vicinity (the Adulam Formation).

3. The Taqiye Formation, exposed near Tel Socoh.

4. Terra rossa soil (the closest is the Bina Formation) to the east.

The brown soils or grumusol soils used for pottery in this region are somewhat similar to the soil used for potter’s clay at Tell es-Safi (Weider and Gvirtzman 1999; Ben-Shlomo 2009; Ben-Shlomo, Uziel and Maeir 2009). Since Tell es-Safi is located about 15 km downriver, certain natural inclusions in the clay of the Khirbet Qeiyafa area (such as chert and various calcareous inclusions) would be more weathered and less common in clay collected in the Tell es-Safi area. This clay type also appears in the Ashdod area on the coast, but without any calcareous inclusions (Ben-Shlomo 2006:165–168).


Khirbet al-Ra‘i is located on the Lachish formation of the Saqiye Group (Paleogene Teritary epoch) (see Fig. 1; Sneh 2008; see also Goren et al. 2004:287). The Lachish Oligocene Formation includes conglomerate, chalk boulders, limestone and fossils. The lower member (Ramle member) is set in a marly-chalky matrix with abundant foraminifers, mollusks and calcareous algae (Buchbinder 1969:7; Goren et al. 2004:287). The upper member of the Lakhish formation (Gal’on member) consists also of hard biosparitic and biomicritic limestone. About 1–2 km to the west and south lie outcrops of the Maresha and Beit Guvrin Formations with chalk. The Beit Guvrin formation lies just adjacent north of the site. Further to the southeast lie the Adulam Formation with chalk and chert. Quaternary loess soil lie some seven km to the south west, while red sand and loam (Hamra) outcrops lie six km to the west. In regards to the pedological (soils) setting of the site, it lies on dark brown, non-calcareous, quartzic soils from the (Dan et al. 1975). Some 3–4 km to the east lie rendzina soils, calcareous soils derived from soft chalk weathering. A tributary of the Lachish River lies to the east and south of the site, where colluvial brown soils contain sand and clay. 

This setting of the two sites therefore indicates somewhat similar clay sources for pottery that may include clays derived from brown soils, calcareous and rendzina soils, while loess and hamra type soils lie more in the ‘catchment’ area of Kh. al-Ra‘i.

3. Petrographic analysis
Samples were obtained by standard thin sectioning of the pottery sherds (see e.g., Ben-Shlomo 2009) and were examined through a petrographic polarizing microscope. The samples are grouped in petrographic groups usually with the soil type as first criteria and dominant inclusions as second criteria (creating 'sub-groups' as 1a, 1b…, etc.). While in general, the group numbering is arbitrary, in this case it was attempted to follow the petrographic group numbers appearing at Iron Age Shephelah sites (see Ben-Shlomo 2009, Qeiyafa; Ben-Shlomo 2016; Ben-Shlomo 2017, Socoh; see below, Table 2). 
Petrographic Analysis: Khirbet Qeiyafa
One hundred and eight pottery vessels from the early Iron Age IIA were analyzed from Qeiyafa  and the results were previously published (Ben-Shlomo 2009; Ben-Shlomo 2018: Tables 12,13). The Qeiyafa assemblage is homogeneous, somewhat more than the Khirbet al-Ra‘i one (see Fig. 5), with only one vessel clearly imported from outside the Southern Levant (Qeiyafa Group 5, a Phoenician jug). 105 of the 108 samples belong to the raw material types described above (Ben-Shlomo 2018: Groups 1–3, with various sub-groups), with Group 1 representing local grumusol/brown soils the most dominant (77 of the vessels, or 71%); these raw material reflect a Shephelah or coastal plains provenance (Fig. 5).


Thus, petrographic analysis of the early Iron Age IIA assemblage at the site of Khirbet Qeiyafa, which included many jars (at least 32 samples, of these 21 are thumbed or impressed handles) as well as other local types, indicated that the main clay type used was derived from brown/grumusol soil (Fig. 1; Group 1) collected from the river bed of the Elah river. Calcareous clays derived from rendzina soils (Group 3), which are common in this area, were only occasionally used. 

The only other petrographic group represented is related mostly to early Ashdod Ware vessels (Group 2); this is a loess-type clay with bimodal quartz and beach sand possibly originating in the southwestern Shephelah or coastal plain and hence perhaps indicating a source in Philistia (Group 2). Eleven “Ashdod Ware” (Late Philistine Decorated Ware) vessels were sampled. The two jugs sampled (Samples QF89 and QF93) both belong to Group 2b, deriving from the coastal plain, while the juglet (Sample QF91) belongs to Group 2a, deriving from the southern Shephelah or coastal plain. Thus, it is again evident the Ashdod Ware vessels were not locally produced but brought from Philistia (see Ben-Shlomo 2009:165).
Petrographic Analysis: Khirbet al-Ra‘i 
A group of 48 vessels belonging to the early Iron Age IIA destruction level of Khirbet al-Ra‘i were analyzed. An Iron IIB jar fragment with an inscription was also sampled (see Garfinkel et al. 2019:37–39). The sample was aimed to be both diversified, representing major common types (as much as possible), and focused on several pottery wares as the Philistine wares (see Table 1). The Iron Age IIA sample (Table 1) included seven bowls, four kraters, four chalices, two cooking pots, fourteen jars, five pithoi, three jugs, and seven various forms (pyxis, stands, models). As noted the Iron Age IIA group contained many containers in particular; the analysis of the provenance of these vessels can shed light on trade patterns and possibly tax collection of commodities from various regions.

Table 1. The sample according to date and type 

	Type
	Iron IA
	Iron IB
	Iron IIA
	Total

	Table ware (bowls, kraters, jugs)
	0
	10
	15
	25

	Cooking pots
	0
	10
	2
	12

	Jars and pithoi
	0
	6
	19
	25

	Philistine Monochrome
	1
	0
	0
	1

	Philistine Bichrome
	0
	16
	0
	16

	Other types*
	0
	12
	12
	24

	Total
	1
	54
	48
	103


*chalices, Egyptian types, models, stands, zoomorphic

Petrographic groups: Altogether eight petrographic groups were defined, however, the Iron Age IIA assemblage analyzed from al-Ra‘i is very homogenous, with 33 (69%) vessels belonging to petrographic Groups 2, 10 to Group 1 and only 5 vessels were made from other clay types (see below, Fig.5, Table 4, numbering similar in most cases to the Qeiyafa petrographic group numbering). 

Group 1 (Fig. 3) is characterized by a brown to dark matrix under polarized light, dark to opaque matrix under crossed polarized, with particles single to double spaced; voids are 15–25% of slide area. Many examples show an opaque isotropic matrix indicating and firing temperature of about 850 degrees or above. The main non plastic inclusions are silty to find sand quartz (20–30% of slide area), moderately to well-sorted, reaching usually up to 0.2 mm in size, angular to sub-angular in shape. In addition a variable amounts of calcareous inclusions appear (5–12% of slide area), which usually include limestone fragments and calcareous concentrations, most are coarse silt and sand sized, reaching usually up to 0.3 mm, occasionally larger at 0.5–1.2 mm, sub-angular to rounded. Appearing in smaller quantities to rare are opaque minerals, chalk, fragments, silty mica and rarely feldspar.


Group 1 was subdivided into four subgroups, 1a–1d (Fig. 3:a–d, Table 4); yet, the differences between the subgroups may not be cardinal, and may be derived from differences in the clay treatment by the potter of from natural variability of the same clay source. The main appearance if denoted as Group 1a (Fig. 3a) with the coarse:fine:voids20μm ratio (c:f:v) of 35:40:25–40:40:20. Group 1b (Fig. 3b; three examples) is similar to Group 1a but the quartz (25–30% of the area) has a bimodal texture, i.e., on top of the silty angular component some of the quartz is sand-sized and sub-rounded to rounded up to 0.5–0.6 mm in size; the calcareous inclusions in this group are only about 5%. Group 1c (Fig. 3c) has bimodal quartz texture, with more rounded sand, and no calcareous inclusions, possibly this “end member” fabric represents a different source (more coastal, see below). Group 1d (Fig. 3d) has a lower quartz quantity (15–20% of area) and higher calcareous inclusions proportion (20–25% of area). The calcareous inclusions include coarse silt and fine sand as in Group 1a but a large group of coarser sand particle reaching 1.4 mm (angular to rounded in shape). This might be a ‘cooking pot’ fabric (see below).


The clay represented by Group 1 is probably derived from dark brown soil, possibly with some mixture of grumusol type of soil (see e.g., Ben-Shlomo 2009:162–163, Group 1a; Ben-Shlomo 2016:254, Group 1). It could be considered local to the site since such deposits can come from areas to the north and west of the site (Fig. 1, although it may come in principal from the central Shephelah as well, such as at Khirbet Qeiyafa for the Iron Age IIA). The area of the Elah Valley (with Kh. Qeiyafa and Tel Socoh for example) is about 13 km north of the site of Kh. al-Ra‘i, and the brown soils in the two areas may not have been significantly different; this soil rather differs more of the east-west axis due to the flow of the rivers (see Ben-Shlomo 2009:164). However, some of this pottery may have been imported from central Shephelah sites as Khirbet Qeiyafa.

Group 2 (Fig. 4), by far the largest petrographic group, is characterized by a silty calcareous optically active matrix. The matrix is a reddish to reddish-brown under polarized light, and brown under crossed polarized light; particles are usually single-spaced, with voids being 10–15% of slide area. Main non-plastic inclusions include quartz, moderately to well sorted, 15–20% of slide area, mostly angular medium to coarse silt, with some fine sand up to 0.2 mm in most cases. A variable component of calcareous inclusions, includes limestone fragments, calcareous concentrations and sometimes nari fragments, reaching altogether about 5–12% of slide area, usually up to 0.5 mm in size (sub-angular to rounded in shape), with some examples having particles up to 2.8 mm. Opaque minerals, up to 0.15 mm in size, appear in all examples, some with a frequency of up to 1–2%. Inclusions appearing in smaller quantities include chalk fragments, microfossils, feldspar, and rarer mica, chert and hornblende. 


Group 2 was subdivided into five subgroups, 2a–2e (only Groups 2a–2d are attested in the Iron IIA); yet, again the differences between the subgroups may be derived from differences in the clay treatment by the potter. The main appearance was denoted Group 2a (Fig. 4a
) with the coarse:fine:voids20μm ratio (c:f:v) being 25:55:20–25:60:15; it is very common. Group 2b (Fig. 4b) is characterized by a higher quartz component; it is similar is sizes and sorting to that in group 2a but rises to 30–35% of the slide area. The calcareous inclusions are less coarse and somewhat fewer at 5–10%. The coarse:fine:voids20μm ratio (c:f:v) is 40:40:20–40:50:10; otherwise the group is similar to Group 2a. Group 2c (Fig. 4c) is characterized by the appearance of bimodal quartz inclusions containing rounded sand up to 0.5 mm, as well as high (up to 15%) amount of calcareous inclusions. Several of the indecisive examples of this group were highly fired (with a ‘milky’ matrix). Group 2d (Fig. 4d) has a similar bimodal quartz component as Group 2c but with lower quantities of calcareous inclusions (yet higher opaque minerals and microfossils, up to 1–2%). 

The fabric of Group 2 represents clay derived from loess type soils or soils mixed between brown and loess type soils (see, e.g., Melson and Van-Beek 1992; Ben-Shlomo 2009:163, Group 2A; Ben-Shlomo 2014:788–790, Group 2; Ben-Shlomo 2016:255, Group 2; Ben-Shlomo 2017:184; see also Master 2003; Cohen-Weinberger 2006). Petrographic analysis of Bronze Age pottery from the nearby site of Tel Lachish also indicates the use of this raw material (Magrill and Middleton 2004, 22515, Fabric 1, Fig. 36.3; Goren and Halperin 2004:2554–3555, Loess Group). Petro-fabrics derived from loess soils was widely reported from petrographic studies of pottery from the northern Negev, southern coast and inner plains and Shephelah (see Fig. 1; see e.g., Goren 1996:54; Master 2003: 55; Goren et al. 2004:112–113, Fig. 14.1; Goren and Halperin 2004:2554–2555; Ben-Shlomo et al. 2009). Master points to the difference between the Shephelah, Negev and coastal loess soils (2003:55, Fig. 4; Stager et al., 2011:56). The coastal loess is characterized by silty bimodal quartz and low quantities of sand or silt-sized calcite (on such loess soil from Tell Jemmeh see Melson and van Beek 1992:132–136), while the Shephelah loess in much richer in calcareous inclusions and has less sand-sized rounded quartz. In the region of the southern Shephelah there are soils indicating a mixture (probably natural) of loess and rendzina (see Goren and Halperin 2004:2554–2555; Ben-Shlomo 2006:171–175). 


Petrographic Group 2 from Kh. al-Ra‘i represents, thus, generally, the ‘Shephelah loess’, and according to existing geological and soil maps outcrops lie about 7–8 km from the site, or even less, since it generally lacks significant amounts of rounded quartz beach sand. The option that this most common fabric represents pottery produced in another site is less likely, and it is more likely potters carried the clay for several km to the site (still a day’s walk), maybe since it was more suitable for their needs. 


Petrographic Group 3 representing clay derived from rendzina soils (Ben-Shlomo 2009:163) is not represented at the Kh. al-Ra‘i assemblage. 

One vessel (Sample Arai 20, a pyxis) has a reddish-brown, optically active silty matrix. Non-plastic inclusions include 20% silt and fine sand angular to rounded quartz, limestone fragments (5% up to 0.3 mm), microfossils (5%, up to 0.15 mm, rounded) and shell (2% up to 0.35 mm) as well as opaque minerals. This fabric may represent a clay derived from the local calcareous soils. These may relate to the clays derived from the Lachish formation, rich in microfossils and shell tempered, represented in the LBII potter’s workshop and the Amarna tablets (see, Goren et al. 2004:288–289; Magril and Middleton 2004; see also, e.g., Ben-Shlomo 2016:254–255). Surprisingly this clay type is very rarely used at Kh. al-Ra‘i.


Another vessel (Sample Arai 44, a jar) has a brown, single-spaced, silty matrix. Non-plastic inclusions include 20% quartz silt and rounded sand sized (up to 0.5 mm), and 20% microfossils (rounded up to 0.35 mm), as well as limestone sand (5% sub-rounded and rounded) and lower amounts of chalk, opaque minerals, shell and mica. The rounded sand seems to indicate a coastal origin (‘beach sand’), while equal quantity of quartz and calcareous rounded sand can point to a central coast (Sharon coast) origin (see, e.g., LCP Petrofabric No. 39, levantineceramics.org/petrofabrics/central-coastal-plain-calcareous-clay-quartz-and-tuff). 

Table 2. Summary of the main petrographic groups at Khirbet Qeiyafa and Khirbet al-Ra‘i*
	Group
	Matrix (XPL,PL)
	Main inclusions
	Related soil or formation
	Suggested origin

	1a
	Dark-OP, brown
	Quartz silt, calcareous silt & sand
	'Brown'
	Central-Southern  Shephelah

	1b
	Dark-OP, brown
	Quartz silt & sand, calcareous silt &sand
	'Brown'
	Central-Southern  Shephelah

	1c
	Dark-OP, brown
	Quartz silt & rounded sand 
	'Brown'
	Coastal plains?

	1d
	Dark-OP, brown
	Quartz silt, coarse calcareous sand
	'Brown'
	Central-Southern  Shephelah

	2a
	Brown, reddish, calcareous
	Quartz silt, calcareous silt & sand
	Loess
	Southern Shephelah

	2b
	Brown, reddish, calcareous
	Higher quartz silt, calcareous silt & sand
	Loess
	Southern Shephelah

	2c
	Brown, reddish, calcareous
	Quartz silt & sand, calcareous silt & sand
	Loess
	Southern Shephelah

	2d
	Brown, reddish, calcareous
	Quartz silt & sand, lower calcareous silt & sand
	Loess
	Southern Shephelah

	2e
	Brown, reddish, calcareous
	Quartz silt, coarse calcareous sand
	Loess
	Southern Shephelah

	3a

3b

3c
	Calcareous, brown, reddish

Same

Same
	Microfossils, chalk, quartz silt

Microfossils, chalk, low quartz

Microfossils, chalk, quartz silt, some dolomite


	Rendzina (or Taqiye)

Same

Same
	Shephelah

Same

Central hills?

	4
	Reddish-brown
	Quartz silt, calcareous sand
	Terra rossa
	Higher Shephelah 


*Groups 5–9 appear in Table 4, yet, since there are no Iron Age IIA examples from these groups they are not discussed here 
Table 3: Petrographic groups according to period and type (Khirbet al-Ra‘i)
	
	
	Group 1
	Group 2
	Groups 3-8

	Tableware 
	Iron IB
	2
	7
	1

	
	Iron IIA
	4
	11
	1

	Cooking pots
	Iron IB
	5
	5
	0

	
	Iron IIA
	0
	2
	0

	Jars
	Iron IB
	3
	2
	0

	
	Iron IIA
	4
	13
	2

	Other types
	Iron IB
	0
	10
	2

	
	Iron IIA
	3
	7
	2

	Philistine
	
	6
	8
	2


Results according to types and wares at Khirbet al-Ra’i (Table 3, Fig. 6): Table ware (bowls, kraters and jugs) in both Iron Age IB and early Iron IIA are mostly made of Group 2 clay (Fig. 6). Only two cooking pots were sampled from the Iron Age IIA, both were made from Group 2a clay, with somewhat higher amount of calcareous inclusions. Storage containers sampled include storage jars and pithoi. Nineteen storage vessels were sampled from the early Iron Age IIA. Of the fifteen jars three or four belong to Group 1a, four to Group 2a, and four to Group 2b including a thumbed handle (Arai 43). One jar belongs to Group 4 (Arai 17) and one vessel was imported from the central coast (Arai 44, Fig. 4d). Thus, while most jars are locally made (with a relatively high use of quartz rich clay Group 2b), still, from this small sample we can see imports from the coast (probably of commodities) as well. Of the five Iron IIA pithoi four are made of Group 2a clay and one belongs to Group 2b; thus showing a homogenous profile. 
Note on Iron Age I Philistine vessels: One Philistine Monochrome bowl and 16 Philistine Bichrome vessels from Kh. al-Ra‘i were also sampled (detailed results will be published elsewhere). The petrographic analysis indicates that Philistine Bichrome pottery from Khirbet al-Ra’i was made of the same raw materials as the other ‘Canaanite’ vessels, and their production technique does not show any unique characteristics. An interesting result is that although the vast majority of the vessels of all types were probably locally produced there are indications of imports and trade contacts with the central hills (one example is made of Moẓa clay, possibly from the Hebron area) and the central coast (thus, of the Philistine vessels, two were seemingly made outside Philistia).
4. Discussion
The comparison of the petrographic analysis of early Iron Age IIA pottery from Kh. Qeiyafa and Kh. al-Ra‘i brings to mind several points. While generally the raw materials for pottery production of the two Shephelah sites are similar, some of the raw materials are closer or better accessible to one or the other. This could explain the fact that at Qeiyafa the dominant raw material is derived from grumusol/brown soil, while at al-Ra‘i is it the loess type soil (Fig. 5). 

It is also noteworthy that the local calcareous Lachish formation rich in microfossils was hardly used at all (only possibly three or four examples). Calcareous rendzina soils were also not used according to the sample from al-Ra‘i in difference from Khirbet Qeiyafa where they were rarely used (yet, it should be noted that the Qeiyafa sample is much larger). 

Regarding the clay derived from loess soils (Group 2), located some seven or eight km from Kh. al-Ra‘i, since also this is the by far the largest and common petrographic group we should probably perceive the use of this clay as a more ‘local’ production and not as an imported fabric. The reason for the use of the relatively more distant clay may be related to the quality of this clay for pottery making and possibly its being in a more accessible more geographically flat area. Petrographic analysis of Bronze Age of Bronze Age pottery from the nearby site of Tel Lachish also indicates that loess clay was the main local clay used were used (Goren and Halperin 2004:2555; terra rossa derived clay was also used).
 


Both sites of Qeiyafa and al-Ra‘i can be considered as “border sites” between Judah and Philistine during the Iron Age IIA. As Garfinkel and Ganor noted these could have been two Judean outposts, Qeiyafa facing the Philistine city of Gath (Tell es-Safi) and al-Ra‘i facing the Philistine city of Ashkelon (Garfinkel and Ganor 2019:57–8). It seems that according to the pottery provenance al-Ra‘i reflected more external contacts than Qeiyafa during the Iron Age I, a period not attested at Qeiyafa. During the early Iron Age IIA the vast majority is locally made or provenance to the Judean Shephelah. However, at Qeiyafa several “late Philistine” (“Ashdod Ware”, Fig. 2:5) pottery were imported from Philistia, while at al-Ra‘i, these are so far absent. Yet, while the main clay source attested at Qeiyafa of grumusol/brown soil along the Elah River can be differentiated by petrography between sources closer to Tell-es-Safi/Gath and Kh. Qeiyafa (see above, according to calcareous inclusions), at Kh. al-Ra‘i we have a methodological problem. The main clay source attested so far from this period derived from loess soil, cannot be differentiated between more western (“Philistine”) and more eastern (“Judean”) parts of the Shephelah. Nevertheless, clays from the vicinity of Ashkelon would look different with much more rounded quartz sand, and only one or two vessels from the group analyzed from al-Ra‘i may come from this region. At Tell es-Safi/Gath, the Iron Age I-IIA pottery sampled so far there is very little evidence for imports from the Judean Shephelah or Judean Hills (e.g., Be-Shlomo et al. 2009; Ben-Shlomo 2012). Thus, from the pottery point of view there was somewhat a ‘border’ between these polities.

To sum up it seems the two early Iron Age IIA pottery assemblages from Kh. Qeiyafa and Kh. al-Ra‘i, dating both to a rather narrow period in the Iron Age, show many similarities, both in the morphological typology, and in the general patterns of raw materials used.
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Captions

Figure 1. Map of the Shephelah region with main geological formations and sites mentioned in the text (after Dan et al. 1975, Sneh et al. 1998, Sneh 2008; F.= formation).

Figure 2. Selected common early Iron Age IIA pottery types from Kh. Qeiyafa (Nos. 1–5, after Kang and Garfinkel 2009, 1: chalice, Fig. 6.8:1, 2: cooking pot, Fig. 6.13;4, 3: storage jar, Fig. 6.23:1, 4: jug, Fig. 6.18:5, 5: “late philistine” jug, Fig. 6.22;1) and Kh. al-Ra‘I (Nos. 6–12, after Thomas et al. 2021, 6: bowl, Fig. 8:2-Sample ‘Arai 5, 7: chalice, Fig. 13;2-‘Arai 6, 8: krater, Fig. 17:1- ‘Arai 36, 9: cooking pot, Fig. 19:3-‘Arai 42, 10: storage jar, Fig. 31;3- ‘Arai 1, 11: jug, Fig. 24:- ‘Arai 32, 12: pithos, Fig. 40:2- ‘Arai 24).  

Figure 3. Photographs of thin sections (Group 1): a. Group 1a (Arai 98); b. Group 1b (Arai 51); c. Group 1c (Arai 50); d. Group 1d (Arai 94) (all photos taken under crossed polarized light).

Figure  4. Photographs of thin sections (Group 2): a. Group 2a (Arai 23); b. Group 2b (Arai 4); c. Group 2c (Arai 16); d. Group 2d (Arai 19); (all photos taken under crossed polarized light).

Abbreviations for Figs. 2–3: CC= calcareous concentrations; CK= Chalk; CL= calcite; FR= microfossils; LS= limestone; OP= opaque; QZ= quartz; SL= shell.

Figure 5. The petrographic groups from Kh. Qeiyafa and Kh. al-Ra‘i.

Figure 6. Pottery family types from Kh. al-Ra‘i according to petrographic groups.
Table 4. List of samples analyzed from Kh. al-Ra‘i with their petrographic grouping and suggested provenancing

	Sample
	Description
	Basket 
	Locus
	Publication
	Period
	Petrographic group
	Soil type
	Suggested provenance

	Arai 1
	Jar
	3379
	B381
	Fig. 31:3
	Iron IIA
	1a
	brown
	Central/southern Shephelah

	Arai 2
	Krater-jar
	3334
	B378
	
	Iron IIA
	1a
	brown
	Central/southern Shephelah

	Arai 3
	Jug
	3350
	B375
	
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 4
	Jar
	3368
	B381
	
	Iron IIA
	2b
	loess
	Southern Shephelah

	Arai 5
	Bowl
	3319
	B378
	Fig. 8:2
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 6
	Chalice
	3405
	B381
	Fig. 13:2
	Iron IIA
	2b
	loess
	Southern Shephelah

	Arai 7
	Chalice
	3319
	B378
	
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 8
	Chalice
	3054
	B251
	
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 9
	Chalice
	3415
	B381
	Fig. 12:3
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 10
	Bowl
	3411
	B381
	Fig. 10:5
	Iron IIA
	1b
	brown
	Central/southern Shephelah

	Arai 11
	Bowl
	3035
	B322
	Fig. 8:1
	Iron IIA
	1a
	brown
	Central/southern Shephelah

	Arai 12
	Bowl
	2100
	B250
	Fig. 8:3
	Iron IIA
	1a/4
	brown/terra rossa
	Central/southern Shephelah

	Arai 13
	Bowl
	3079
	B331
	Fig. 8:6
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 14
	Jar
	3071
	B331
	
	Iron IIA
	1a
	brown
	Central/southern Shephelah

	Arai 15
	Pithos/jar
	3403
	B381
	
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 16
	Jug
	3393
	B381
	Fig. 22:3
	Iron IIA
	2c
	loess
	Southern Shephelah

	Arai 17
	Jar
	3134
	B310
	
	Iron IIA
	5
	marl?
	Southern Shephelah?

	Arai 18
	Pithos  
	3344
	B378
	
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 19
	Jar
	3378
	B381
	Fig. 32;2
	Iron IIA
	2d
	loess
	Coastal plains

	Arai 20
	Pyxis
	3419
	B381
	Fig. 21:6
	Iron IIA
	6
	Calcareous
	Southern Shephelah?

	Arai 21
	Pithos
	3366
	B381
	
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 22
	Krater 
	3334
	B378
	
	Iron IIA
	1a?
	brown?
	Central/southern Shephelah

	Arai 23
	Jar
	3328
	B378
	Fig. 33:3
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 24
	Pithos
	3324
	B378
	Fig. 40:2
	Iron IIA
	2b
	loess
	Southern Shephelah

	Arai 25
	Jug
	3408
	B381
	
	Iron IIA
	2a/1a
	loess/brown
	Southern Shephelah

	Arai 26
	Jar
	3380
	B381
	Fig. 36:1
	Iron IIA
	2b?
	loess?
	Southern Shephelah?

	Arai 27
	Jar
	3355
	B381
	
	Iron IIA
	1a/2a?
	brown?
	Central/southern Shephelah

	Arai 28
	Bowl
	3364
	B381
	Fig. 10:7
	Iron IIA
	5?
	marl?
	Southern Shephelah?

	Arai 29
	Stand
	3312
	B378
	Fig. 21;9
	Iron IIA
	2b?
	loess?
	Southern Shephelah

	Arai 30
	Jar
	3383
	B381
	
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 31
	Spout (SSJ)
	3352
	B378
	
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 32
	Jug
	3354
	B381
	Fig. 24;1
	Iron IIA
	2a?
	loess?
	Southern Shephelah

	Arai 33
	Jar
	3382
	B381
	
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 34
	Jar
	3323
	B378
	Fig. 29:3
	Iron IIA
	2b
	loess?
	Southern Shephelah

	Arai 35
	Stand
	3328
	B378
	Fig. 21;8
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 36
	Krater
	3393
	B381
	Fig. 17:1
	Iron IIA
	2c?
	loess/terra rossa?
	Shephelah/central hills

	Arai 37
	Krater
	2425
	B251
	
	Iron IIA
	2d
	loess
	Southern Shephelah

	Arai 38
	Large bowl
	2119
	B254
	Fig. 8:5
	Iron IIA
	2a/b
	loess?
	Southern Shephelah

	Arai 39
	Cooking pot
	2104
	B252
	Fig. 19:2
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 40
	Pithos
	3303
	B373
	Fig. 41:3
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 41
	Jug
	3070
	B331
	
	Iron IIA
	2a/1a
	loess/brown
	Central/southern Shephelah

	Arai 42
	Cooking pot
	3074
	B331
	Fig. 19:3
	Iron IIA
	2a
	loess
	Southern Shephelah

	Arai 43
	Jar thumbed handle
	2103
	B251
	
	Iron IIA
	2b?
	loess/brown
	Southern Shephelah

	Arai 44
	Jar
	3380
	B381
	Fig. 36:1
	Iron IIA
	7
	alluvial
	Central coast?

	Arai 45
	Jar/krater (Egyptian?)
	3319
	B378
	
	Iron IIA
	8
	brown?
	Central/southern Shephelah?

	Arai 46
	Model
	3042
	B322
	
	Iron IIA
	1a/2a?
	brown/loess?
	Central/southern Shephelah?

	Arai 47
	Model
	2100
	B250
	
	Iron IIA
	1a
	brown
	Central/southern Shephelah

	Arai 48
	Model?
	5031
	C504
	
	Iron IIA
	2a/4
	loess?
	Shephelah?

	Arai 49
	Bell-shaped bowl Monochrome
	5023
	C504
	
	Iron IA
	1a
	brown
	Central/southern Shephelah

	Arai 50
	Stirrup jar Bichrome
	5011
	C503
	
	Iron IB
	1c
	brown
	Coastal plains

	Arai 51
	Bell-shaped bowl Bichrome
	7023
	D703
	
	Iron IB
	1b
	brown
	Central/southern Shephelah

	Arai 52
	Bell-shaped bowl Bichrome
	7011
	D703
	
	Iron IB
	2b
	loess
	Southern Shephelah

	Arai 53
	Bichome sherd
	7040
	D703
	
	Iron IB
	2b
	loess
	Southern Shephelah

	Arai 54
	Bell-shaped bowl Bichrome
	2117
	B253
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 55
	Jug (SSJ) Bichrome
	2117
	B253
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 56
	Bell shaped bowl
	1003
	A2
	
	Iron IB
	2c/1b?
	loess/brown?
	Southern Shephelah?

	Arai 57
	Bell shaped krater Bichrome
	2038
	B207
	
	Iron IB
	1a
	brown?
	Central/southern Shephelah

	Arai 58
	Bell shaped krater Bichrome
	3140
	B352
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 59
	Jug Degenerated Phil.
	2038
	B207
	
	Iron IB
	4/2b?
	terra rossa?
	Shephelah/central hills

	Arai 60
	Stirrup jar 
	3008?
	B305
	
	Iron IB
	2c?
	loess
	Southern Shephelah?

	Arai 61
	Stirrup jar
	7001
	D700
	
	Iron IB
	9
	moza
	Central hills

	Arai 62
	Bell shaped bowl
	7023
	D703
	
	Iron IB
	2b
	loess
	Southern Shephelah

	Arai 63
	Bell shaped bowl
	1247
	A69
	
	Iron IB
	1b
	brown
	Central/southern Shephelah

	Arai 64
	Zoomorphic vessel
	1213
	A54
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 65
	Philistine sherd
	3028
	B318
	
	Iron IB
	1a/2a?
	brown/loess?
	Central/southern Shephelah

	Arai 66
	Chalice
	1011
	A5 
	
	Iron IB
	2b
	loess
	Southern Shephelah

	Arai 67
	Cup&saucer
	1098
	A33
	
	Iron IB
	2b
	loess
	Southern Shephelah

	Arai 68
	Cup&saucer
	1096
	A23
	
	Iron IB
	2a/2b
	loess
	Southern Shephelah

	Arai 69
	Kernos bowl
	1009
	A2
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 70
	Zoomorphic vessel
	1061
	A22
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 71
	Zoomorphic vessel?
	2117
	B253
	
	Iron IB
	2c?
	marl/loess?
	Southern Shephelah?

	Arai 72
	Zoomorphic head spout
	1005
	A2
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 73
	Bicrome sherd- bird
	1247
	A69
	*Fig. 24
	Iron IB
	2c/2a?
	loess
	Southern Shephelah?

	Arai 74
	Drop-shaped vessel?
	3098
	B329
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 75
	“Syma” bowl
	1017
	A10
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 76
	Bowl
	1017
	A10
	
	Iron IB
	2a/1a
	loess/brown
	Central/southern Shephelah

	Arai 77
	Bowl
	1028
	A13
	
	Iron IB
	4
	terra rossa?
	Shephelah/central hills

	Arai 78
	Bowl
	1028
	A13
	
	Iron IB
	2b?
	loess?
	Southern Shephelah

	Arai 79
	“Syma” bowl
	1021
	A10
	
	Iron IB
	1a
	brown
	Central/southern Shephelah

	Arai 80
	Rounded bowl
	1018
	A10
	
	Iron IB
	1a
	brown
	Central/southern Shephelah

	Arai 81
	Chalice
	1094
	A30
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 82
	Chalice
	3048
	B312
	
	Iron IB
	4/2b?
	terra rossa/loess
	Shephelah/central hills

	Arai 83
	Bowl (Egyptian)
	1027
	A12
	
	Iron IB
	2b
	loess
	Southern Shephelah

	Arai 84
	Krater
	7041
	D703
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 85
	Krater
	1052
	A21
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 86
	Krater
	3045
	B327
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 87
	Cooking pot
	1022
	A10
	
	Iron IB
	1d
	brown/loess 
	Central/southern Shephelah

	Arai 88
	Cooking pot
	2055
	B205
	
	Iron IB
	1d
	brown
	Central/southern Shephelah

	Arai 89
	Cooking pot
	1085
	A33
	
	Iron IB
	2e
	loess?
	Southern Shephelah?

	Arai 90
	Cooking pot
	1051
	A20
	
	Iron IB
	2b
	loess
	Southern Shephelah

	Arai 91
	Cooking pot
	2038
	B207
	
	Iron IB
	1d
	brown
	Central/southern Shephelah

	Arai 92
	Cooking pot
	2048
	B211
	
	Iron IB
	2e/2b
	loess
	Southern Shephelah?

	Arai 93
	Cooking pot
	1010
	A5
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 94
	Cooking pot
	1025
	A10
	
	Iron IB
	1d
	brown
	Central/southern Shephelah

	Arai 95
	Cooking pot
	7013
	D701
	
	Iron IB
	2e
	loess
	Southern Shephelah?

	Arai 96
	Cooking pot
	1266
	A74
	
	Iron IB
	1a/1d
	brown
	Central/southern Shephelah

	Arai 97
	Jar
	1022
	A1c
	
	Iron IB
	1a
	brown
	Central/southern Shephelah

	Arai 98
	Jar
	2038
	B207
	
	Iron IB
	1a
	brown
	Central/southern Shephelah

	Arai 99
	Jar
	1061
	A22
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 100
	Jar
	1030
	A10
	
	Iron IB
	2a
	loess
	Southern Shephelah

	Arai 101
	Jar
	1266
	A74
	
	Iron IB
	1a
	brown
	Central/southern Shephelah

	Arai 102
	Jug
	3005
	B303
	
	Iron IB
	2a/1a
	loess/brown
	Central/southern Shephelah

	Arai 103
	Shaved juglet
	1020
	A10
	
	Iron IB
	2a/1a
	loess/brown
	Central/southern Shephelah

	Arai 104
	Inscribed sherd
	7212
	749
	*Fig. 29
	Iron IIB-C
	2a
	loess
	Southern Shephelah


Publication = Thomas et al. 2021, *= Garfinkel et al. 2019
�Note the indecisive groupings; in particular there at least eight samples which may be groupped to either Groups 1a or 2a. These two groups have similar non-plastics components and differ mainly in the color and optical activity of the matrix. Thus, when vessels are fired in a higher temperature it is sometimes difficult to differewntiate between them. 


� According to petrographic analysis of the material from the potter’s workshop in a cave, near Tel Lachish, two fabric groups were observed there (Magrill and Middleton 1997:68–69, Fig. 5, 2004:2515–2521): one of loess or silty wadi clay with fine sand was used for bowls, jars, and other vessels, and the other fabric group of similar matrix, but with additional shell temper, which was used only for cooking pots. A piece of raw clay from the cave contained also similar shell fragments; this is probably a Pleshet formation clay, outcrops of which are located about 10 km from the site. Thus, indicating again the transport of clays several km away to potter’s workshops in this region.
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