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featuringWall 8054. Drawn by S. Pirsky 214

14.6 Drawing of the western section of Tomb 8050

featuringWall 8053. Drawn by S. Pirsky 214

14.7 Detail of the northern section of Tomb 8050

featuringWall 8052 taken from a photogrammetric

model. Graphics by E. BrantmAyer 215

14.8 Tomb 8050 looking west. The in situ threshold in

the tomb’s southwestern corner is outlined. Photo

by E.H. Cline 215

14.9a Detail of the two walls (8098 and 8099) that may

be part of an eb structure beneath Tomb 8050. The

blurred section contains human remains. Photo by

E.H. Cline 216

14.9b Walls 8098 and 8099 delineated on a plan of the

tomb. Drawn by S. Pirsky 216

14.10 Tomb 8050 looking north, including much of the in

situ ceramic assemblage. The blurred sections

contain human remains. Photo by E.H. Cline 217

15.1 Tomb 8050 bowls, cups, and juglets. Plate by

N. Earon and M. Susnow 222

15.2 Tomb 8050 jugs and jars. Plate by N. Earon and

M. Susnow 225

16.1 Area L Cypriot pottery sherds, plate 1. Photos by

B. Clark 228

16.2 Area L Cypriot pottery sherds, plate 2. Photos by

B. Clark 230

7.1 Clay objects. Photos by T. Sokolsky 233

17.2 Spindle whorl and pommels. Photos by

T. Sokolsky 234

17.3 Beads. Photos by T. Sokolsky 235

17.4 Stone vessels. Photos by T. Sokolsky 236

17.5 Grinding elements. Photos by T. Sokolsky 237

17.6 Various objects. Photos by T. Sokolsky 238

17.7 Metal, shell, and bone objects. Photos by

T. Sokolsky 239

18.1 The excavation of Area L, composed of four 2×4m

squares laid out in a row along a north–south axis,

(a) an aerial overview of the area via drone, and (b)
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a drawing of the area. Photo by Griffin Aerial

Imaging, Plan by S. Pirsky 242

18.2 Locus 8013, an eb stone feature of unknown

purpose. Photo by E.H. Cline 243

18.3 Locus 8027, a disturbed eb cist tomb or storage bin.

Photo by E.H. Cline 243

18.4 Locus 8033 and Locus 8034, displayed in (a)

photographs and (b) drawings. Photo by E.H. Cline,

plan by S. Pirsky 244

18.5 Wall 8030, displayed in (a) photographs and (b)

drawings. Photo by E.H. Cline, plan by

S. Pirsky 245

19.1 Area L ceramic assemblage. Chart by

S. Albaz 249

19.2 Bowls, platters, and vats. Drawn by T. Lavi 251

19.3 Juglets,

jugs, and pot marks. Drawn by T. Lavi 253

19.4 Holemouth jars, small jars, storage jars, and pithoi.

Drawn by T. Lavi 255

20.1 Back view of Scarab 8048-5. Photo by

J.J. Gottlieb 261

20.2 Side view of Scarab 8048-5. Photo by

J.J. Gottlieb 261

20.3 Base view of Scarab 8048-5. Photo by

J.J. Gottlieb 261

20.4 Back view of Scarab 8051-9. Photo by

J.J. Gottlieb 262

20.5 Side view of Scarab 8051-9. Photo by

J.J. Gottlieb 262

20.6 Base view of Scarab 8051-9. Photo by

J.J. Gottlieb 262

21.1 Room 2440 with numbered jars, looking southeast.

Photo by E.H. Cline 270

21.2 LiDARmap composed of millions of discrete

points color-coded to elevation. Drakkar, Ltd.

Surveying 270

21.3 Plan of the southern and northernWine Storage

Complexes after the 2015 Season. Plan by

S. Pirsky 274

21.4 Aerial view of Wine Storage Complexes. Photo by

Griffin Aerial Imaging 275

21.5 Room 2520, with jars in situ, looking east; note

clean northeastern corner, where jars had

previously been removed at the end of 2013 season.

Photo by E.H. Cline 278

21.6 Room 2533 with jars in situ, looking west. Photo by

E.H. Cline 278

21.7 Room 2546 with jars in situ, looking west. Photo by

E.H. Cline 279

21.8 Locus 2534 (= northern part of Room 2524/2534)

during excavation, looking west. Photo by

E.H. Cline 279

21.9 Aerial photo from 2005 overlaid on map showing

distribution of ceramic vessels, with missing/non-

existent tree above Room 2440. Photo by Griffin

Aerial Imaging 282

21.10 Distribution map of vessels with tartaric and

syringic acid. Photo by Griffin Aerial Imaging 282

21.11 Distribution map of vessels with cinnamic acid

and derivatives. Photo by Griffin Aerial

Imaging 283

21.12 Distribution map of vessels with moronic

masticadienoic acid. Photo by Griffin Aerial

Imaging 283

21.13 Distribution map of vessels with small organics.

Photo by Griffin Aerial Imaging 284

21.14 Distribution map of vessels with oleanolic, oleic,

linoleic, and azelaic acids and derivatives. Photo by

Griffin Aerial Imaging 285

22.1 Modeled

results for the transition from Phase

iv to Phase iii and the end of Phase iii employing

the IntCal20 calibration curve (upper), and

for the same transition/end employingthe IntCal20

calibration curve and in addition correcting

for a potential regional 19 ± 5/12 ± 5 years 14C

offset. Chart by F. Höflmayer and S. Manning 288

22.2 Calculated span for Phase iii (Wine Palace) at Tel

Kabri. Graph by F. Höflmayer and

S. Manning 289

22.3 Modeled date for transition from Phase 12 to Phase

11 at Ashkelon. Graph by F. Höflmayer and

S. Manning 291

22.4 Modeled date for transition from Stratum E/3 to

Stratum E/2 at Tell el-Dabʿa. Graph by F. Höflmayer

and S. Manning 291

22.5 Modeled date for the transition from Phase 11 to

Phase 10 at Ashkelon. Graph by F. Höflmayer and

S. Manning 292

22.6a Modeled date for the transition from Stratum E/1

to Stratum D/3 at Tell el-Dabʿa. Graph by

F. Höflmayer and S. Manning 292

22.6b Modeled date for the transition from Stratum D/3

to Stratum D/2 at Tell el-Dabʿa. Graph by

F. Höflmayer and S. Manning 293

22.7a Modeled date for the transition from Phase 3 to

Phase 2 at Tell el-Hayyat. Graph by F. Höflmayer

and S. Manning 293

22.7b Modeled date for the transition from Phase 2 to

Phase 1 at Tell el-Hayyat. Graph by F. Höflmayer

and S. Manning 294

22.8 Modeled date for the transition from Stratum K-12
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to Strata K-11 and H-16 at Megiddo. Graph by

F. Höflmayer and S. Manning 295

22.9 Modeled date for the transition from Stratum 18 to

Stratum 17 at Jerusalem. Chart by F. Höflmayer and

S. Manning 296

23.1 Microphotographs showing wood charcoal

fragments typical of the Tel Kabri

dendroarchaeological assemblage: (a) small and

vitrified Olea europaea fragment, and (b) Vitis

vinifera fragment with distorted ray and vessel cells

from desiccation. Photos by B. Lorentzen 299

23.2 Light and semmicrophotographs of oak (Quercus)

taxa at Tel Kabri, including (a) Quercus calliprinos

transverse, (b) radial, and (c) tangential sections;

and (d) Quercus ithaburensis transverse section.

Photos by B. Lorentzen 301

23.3 Light and semmicrophotographs of fruit-

producing trees and woody vines from the Tel

Kabri assemblage: (a) Olea europaea transverse; (b)

radial, and (c) tangential sections; (d) Vitis vinifera

transverse, and (e) tangential sections, with (f)

scalariform inter-vessel pits. Photos by

B. Lorentzen 302

23.4 Light and semmicrophotographs of aromatic resin

and oil-producing trees in the Tel Kabri

dendroarchaeological assemblage: (a) Pistacia

terebinthus transverse, (b) radial, and (c) tangential

sections; (d)Myrtus communis transverse, (e)

radial, and (f) tangential sections. Photos by

B. Lorentzen 303

24.1 Flotation machine and soil samples. Photo by

M. Nicolì 311

24.2 Olea europaea, olive (Locus 2533). Scale bar = 1mm.

Photo by M. Nicolì 313

24.3 Vitis vinifera, grape. On the left, a mineralized

specimen (Locus 3269). On the right, a charred pip

(Locus 2533). Scale bar = 1mm. Photo by

M. Nicolì 313

24.4 Triticum dicoccum, emmer wheat (Locus 8010).

Scale bar = 1mm. Photo by M. Nicolì 315

24.5 Reseda sp. (Locus 3264). Scale bar = 1mm. Photo by

M. Nicolì 315

24.6 Vicia faba var.minor, faba bean (lateral view, Locus

8010). Scale bar = 1mm. Photo by M. Nicolì 316

25.1 Δ13C values of different crop species from a

number of Near Eastern archaeological sites of the

Early and Middle Bronze Ages. The gray lines

indicate the species individual ranges between no

stress signal (values above the upper lines),

moderate stress (values between both lines), and

increased drought stress (values below lower lines).

Note that these ranges are only available for the

cereals and lentil. Graph by S. Riehl 322

25.2 Δ13C/δ15N plot of the different taxa analyzed from

Tel Kabri contexts. Manuring levels from Styring et

al. (2017) applied to an assumed mean annual

precipitation of 500mm. Graph by S. Riehl 323

25.3 δ15N values of different crop species from several

Near Eastern archaeological sites of the Early and

Middle Bronze Ages. Graph by S. Riehl 324

26.1 Area D-West with Late Palace (Phases iv and iii)

sub-assemblage loci labeled. Plan by S. Pirsky,

modified by G. Deonarain 330

26.2 Courtyard 1434 in relation to central corridor and

storerooms, nisp of 409 refers to Late Palace (iv–

iii) remains. Plan by S. Pirsky, modified by

G. Deonarain 331

26.3 Early Palace mortality/survivorship for ovicaprines.

Graph by G. Deonarain 332

26.4 Late Palace mortality/survivorship for ovicaprines

(nisp = 148). Graph by G. Deonarain 333

26.5 Mortality for ovicaprines based on tooth wear

analysis. Graph by G. Deonarain 333

26.6 Log size indexes for Late Palace phase caprines

(nisp = 50). Graph by G. Deonarain 333

26.7 Location of percussion marks on domestic taxa by

period. Graph by G. Deonarain 335

26.8 Spinus process of a zebu cattle identified based on

morphology. Photo by G. Deonarain 336

26.9 Log size indexes for domestic areas (nisp = 29).

Graph by G. Deonarain 337

26.10 Log size indices forWestern Courtyard (left, nisp =

38) and Courtyard 1434 (right, nisp = 17). Graph by

G. Deonarain 341

27.1 Geological map of the area of Kabri, showing

major exposed lithologic units (after Sneh and

Rosensaft 2014) 362

27.2 Example of locally made pithos showing drawing,

fresh break, and photomicrographs of thin section

(Table 27.1:11). Plate by P.Waiman-Barak 362

28.1 Location maps: (a) Israel in the southeastern

Mediterranean region (modified from

www.naturalearthdata.com, public domain); (b)

site location in northern Israel (republished from

Hall 1994 under a cc by license, with permission

from the Geological Survey of Israel, original

copyright 1994) 365

28.2 Location maps of the study area and geological

setting (a) Tel Kabri, Gaʿaton stream, springs, logs,

borehole, and excavated section locations; (b)

geological map of the study area showing

lithostratigraphy, the Gaʿaton stream and its paleo-

Eric H. Cline, Alexandra Ratzlaff, and Assaf Yasur-Landau - 9789004548336
Downloaded from Brill.com 11/09/2023 09:53:50AM

via free access

http://www.naturalearthdata.com


xviii figures

channels in relation to the springs, borehole, and

section locations (modified after Sneh et al. 2004

under a cc by license, with permission from the

Geological Survey of Israel, original copyright

2004) 367

28.3 Cross section km excavated south of Tel Kabri; (a)

general view of excavated unit, looking west; (b)

closer look at the dark brown coarse-grained unit

(containing mb ii remains); (c) excavation profile,

looking west. Note a light brown fine-grained unit

at the bottom (F1; archaeologically sterile), a dark

brown coarse-grained unit above it (F2; containing

mb ii remains), and a dark brown fine-grained unit

at the top (F3; topsoil). Image by

G. Shtienberg 368

28.4 Correlation between known phosphate

concentrations and xrf phosphorous peak

intensity. The line equation was used as a

calibration curve to extrapolate phosphate

concentrations in the bulk samples studied here.

Graph by G. Shtienberg 370

28.5a Borehole K1, showing (left to right) lithological unit

classification, color description, accompanying

features and archaeological artifacts (see legend

for key to symbols), positions of samples collected

for the various analyses, and results of particle size

analysis, total organic carbon, and total inorganic

carbon (CaCO3). Diagram by G. Shtienberg 371

28.5b Borehole K5, showing (left to right) lithological

unit classification, color description,

accompanying features and archaeological

artifacts (see Fig. 28.5a for key to symbols),

positions of samples collected for the various

analyses, and results of particle size analysis, total

organic carbon, and total inorganic carbon

(CaCO3). Diagram by G. Shtienberg 371

28.5c Borehole K8, showing (left to right) lithological

unit classification, color description,

accompanying features and archaeological

artifacts (see Fig. 28.5a for key to symbols),

positions of samples collected for the various

analyses, and results of particle size analysis, total

organic carbon, and total inorganic carbon

(CaCO3). Diagram by G. Shtienberg 372

28.5d Section km, showing (left to right) lithological unit

classification, color description, accompanying

features and archaeological artifacts (see 28.5a for

key to symbols), positions of samples collected for

the various analyses, and results of particle size

analysis, total organic carbon, and total inorganic

carbon (CaCO3). Diagram by G. Shtienberg 372

28.6 Ternary diagram annotating the grain texture

variations of units F1, F2, and F3. Note the plot

presents analyzed data that was retrieved from

cores K1, K8, and K5 and excavated section km.

Diagram by G. Shtienberg 373

28.7 Xrf results of phosphate concentrations and osl

ages (in thousands of years bp) obtained from core

K5. Diagram by G. Shtienberg 374

28.8 Topographical reference for chronostratigraphic

cross sections (a) based on lithological data from

the current study, sediment cores and sediment

section along with existing logs, previously

excavated sections (Appendix 28.1), osl ages, and

indicative pottery remains (b–d). The vertical scale

presented in the cross sections is eight times

greater than the horizontal scale. The topography

presented in the cross sections was extracted from

the 25×25m Digital Elevation Model (modified

from Hall 1994 under a cc by license, with

permission from the Geological Survey of Israel,

original copyright 1994) 375

28.9 Microscopic features observed from thin section

retrieved from borehole K5. Description of features

is presented in Table 28.3. Image by

G. Shtienberg 376

App. 28.2 Borehole K6, showing (left to right) lithological

unit classification, color description,

accompanying features and archaeological

artifacts (see legend for key to symbols), positions

of samples collected for the various analyses, and

results of osl ages (in thousands of years bp).

Diagram by G. Shtienberg 378

29.1 Infrared spectra representative of (a) the Phase iii

fill deposits and (b) sample frommudbrickWall

2450, dominated by calcite (blue) and clay (red),

with minor absorptions of quartz (green). The

position of the main clay absorbance band at

1033cm-1, associated with presence of absorbance

bands at 532, 912, 3621, and 3696cm-1, indicates the

clay did not experience heat above 500°C (figure

reproduced from Lazar et al. 2020: S2 Fig). Graph

by R. Nickelsberg 383

29.2 Spectra from Phase iv sediments of the palace at

Kabri showing a sample unaltered by heat (top)

and a sample, 2609-14, exposed to heat of around

500°C (bottom). The absorbance band at 607cm-1

in the heated sample indicates the presence of

carbonated hydroxylapatite (reproduced from

Nickelsberg 2018: fig. 4.3). Graph by

R. Nickelsberg 384

30.1 Tectonic setting of study area: (a) general map
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showing the main tectonic features in the eastern

Mediterranean. SoG = Sea of Galilee. cf = Carmel

fault. dsb = Dead Sea basin. Location of Tel Kabri

marked (reprinted from Darvasi and Agnon 2019

under a cc by license, with permission from

Copernicus Publications, original copyright 2019);

(b) compiled map of faults in the Galilee area.

Dark square shows location of Kabri, kf = Kabri

fault (from Sneh et al. 1998 and Sharon et al. 2018

under cc by licenses, with permission from the

Geological Survey of Israel); (c) geological map of

the area showing the mound of Tel Kabri and its

associated potentially active tectonic fault

(reprinted from Sneh et al. 1998 under a cc by

license, with permission from the Geological

Survey of Israel). Lines mark different

interpretations for the Kabri fault: black line after

Sneh et al. 1998; dashed line after Sivan, Gvirztman,

and Sass 1999; dark gray line after Bartov et al.

2009. Dots mark locations of the four springs in

the vicinity of Tel Kabri. Rectangle marks the

location of the study area shown in Fig. 30.2 390

30.2 Plan of Phase iii. Circle indicates the location of an

Iron Age pit; dashed line is the trace of the trench

mentioned in the text. “L” indicates loci where

sediment samples were collected for

micromorphology and ftir analysis;

accompanying lines show the location of

excavation profiles sampled. Arrows point to the

warped floor in Room 2440 and offset walls of the

Orthostat Building, which are aligned and parallel

to the trace of the Kabri fault and to the trench.

Note that structures located just south of the

trench are misaligned with respect to the general

trend of palace walls, with their northwestern

corners rotated toward this feature (dashed

arrows). Black star marks the approximate location

of Fig. 30.6a. White star marks the approximate

location of Fig. 30.6b. Gray stars indicate the

location of images presented in Fig. 30.3. Dashed

black rectangles show locations of Fig. 30.4 (the

Orthostat Building) and Fig. 30.5a (theWine

Storage Complexes), while the smallest dashed

rectangle marks the location of Fig. 30.5d. Plan by

S. Pirsky 393

30.3 Field photographs demonstrating field sampling of

bulk sediments. Left photo (Fig. 30.3a) showsWall

2450 and its surrounding. The tags indicate bulk

sample positions, with white superimposing

lettering as follows: (a) mudbricks in the wall; (b)

white plaster lining the wall; (c) fill deposits next to

the wall associated with several pithoi on the floor

next to the wall. Note the white-speckled nature of

the fill deposits, due to abundant plaster

fragments. Right photo (Fig. 30.3b) shows sampling

of block samples in Room 2520, with yellow

superimposed lettering as follows: (a) Phase iii

floor; (b) ceramic walls of a storage jar lying on the

floor and sectioned in situ; (c) fill deposit. Photos

by R. Shahack-Gross 395

30.4 The Orthostat Building: (a) aerial view showing the

main room (mr), back room (br), and trench

feature (F), denoted by dashed lines. The southern

side of the trench is partially obscured by a large

stone block, whose flat upper side would have once

served as a threshold leading into the back room,

but which has now collapsed into the trench. (b)

back room (2411) covered in collapsed mudbrick

and plaster; (c) step or displacement in the

Orthostat Building floor, just inside the entrance.

An offset orthostat is visible at the top of the

image; (d) main room looking south and showing

unbroken warped cross-walls—i.e., with a rise

visible in the height of the walls. At the bottom of

the image, Wall 2404 and the threshold leading

into the back room are visibly collapsed and tilting

into the trench; (e) back room cleared of all rubble,

showing the broken and sloping plaster floor. Each

section of the scale-sticks corresponds to 10cm.

Photo A by Griffin Aerial Imaging; Photos B–E by

E.H. Cline 397

30.5 TheWine Cellar: (a) aerial view showing the

Southern Storage Complex (ssc), the Northern

Storage Complex (nsc; dark, dashed box) and the

trench feature (F; dashed white lines). Dark star

marks the approximate location of Fig. 30.6a.

White star marks the approximate location of

Fig. 30.6b; (b) Room 2440 showing ~48 pithoi

found in situ. Note the warping in the room’s

eastern wall (2441). (c) Room 2440 after being

cleared of the pithoi; (d) displacedWall 2443 in

Room 2440. Photos A-B by Griffin Aerial Imaging;

Photos C–D by E.H. Cline 398

30.6 Field photos of collapse into the trench: (a) looking

northeast at the collapse of Wall 2466 into the

trench, which is now blocked by it; (b) Room 3306

of the Northern Storage Complex, left side of the

image shows the trench while right side shows

pithoi that appear to have rolled south toward the

trench and the collapse of the plaster floor. Each

section of the scale-sticks corresponds to 10cm.

Photos by E.H. Cline 399
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30.7 Results of micromorphology analysis: (a) scan of

thin section of a mudbrick from a Phase iii wall

(sample kab-2450.5 in Table 30.3); (b)

microphotograph of a Phase iii mudbrick (sample

kab-2450.5 in Table 30.3); (c) scan of thin section

of the fill deposit (5–11cm) above the palace Phase

iii floor (sample kab-B2 in Table 30.3). The darker

particles are pottery sherds; (d) microphotograph

showing the general appearance of the fill deposit

shown in (c); (e) field photo showing the Phase iii

plaster floor of Room 2553 and the fill deposit

covering it; (f) scan of thin section of the contact

shown in (e) (sample kab-2603.13 in Table 30.3);

(g) microphotograph showing the contact between

the floor and sediment lying directly on it shown in

(f). Photos by R. Nickelsberg 400

30.8 Infrared spectra of (a) representative sediment

sample of the Phase iii fill deposits, dominated by

calcite (black labels) and clay (light gray labels),

with minor absorptions of quartz (medium gray

labels); and (b) representative mudbrick sample

fromWall 2450 showing higher amount of clay

relative to calcite in comparison to the fill deposits,

due to the presence of wall/ceiling plaster

fragments in the former. The position of the main

clay absorbance band at 1033cm-1 in both samples,

associated with presence of absorbance bands at

532, 912, 3621, and 3696cm-1, indicates the clay did

not experience heat above 500°C. Graph by

R. Nickelsberg 401

31.1 Reconstruction of three rooms in the southern

portion of theWine Storage Complex. Drawing by

Glynnis Fawkes 412

31.2 Room 2533 in the southern portion of theWine

Storage Complex, with “crop mark” visible courtesy

of Phase ivWall 2549 underneath the Phase iii

plaster floor. Photo by E.H. Cline 417
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5.2 Pithos distribution according to room-by-room

breakdown 72

5.3 Data from the 14 restored pithoi. #1–5 have
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