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Figure 1. lower paleolithic pebble cores, a-b, d-e. choppers, c. core-scraper.  Source: ubeidiya (a-e).  redrawn after Bar-Yosef and 
goren-inbar (1993).



Figure 2. lower paleolithic pebble cores, a-b, discoids, c. core-scraper.  Source: ubeidiya (a-c).  redrawn after: Bar-Yosef and goren-
inbar (1993).
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Figure 3. lower paleolithic pebble cores, a. polyhedron, b-d. blade cores.  Sources:  ubeidiya (a), Qesem Cave (b), adlun/abri Zumoffen 
(c-d).  redrawn after a. Bar-Yosef and goren-inbar (1993), Barkai, et al. (2006), roe (1983).
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Figure 4. Flakes from pebble cores: a-c. cortical flakes, d-e. core-trimming elements, f. noncortical flake.  Source: ubeidiya: (a-f).  
redrawn after Bar-Yosef and goren-inbar (1993).
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Figure 5. Chopper-discoid-polyhedron curation model.
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Figure 6. lCts: picks Sources: a. ubeidiya (a), latamne Quarry ii (b).  redrawn after Bar-Yosef and goren-inbar (1993: 64), Clark 
(1967: 32).
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Figure 7. lCts: Bifaces/handaxes (1 of 2).  a. elongated cordiform biface, b. amygdaloid biface, c. ovate biface (on flake). Sources: a-c. 
maayan Barukh (a-c).  redrawn after Stekelis and gilead (1966).
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Figure 8. lCts: Bifaces/handaxes (2 of 2).  a. micoquian biface, b. lanceolate biface.  Sources: maayan Barukh (a), b. latamne (b).  
redrawn after Stekelis and gilead (1966), Clark (1967: 32).
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Figure 9. lCts: Cleavers on cores.  Sources: a. maayan Barukh (a), azraq lion’s Spring (b).  redrawn after Stekelis and gilead (1966), 
Copeland (1989).



Figure 10. lCts: Cleavers on large basalt flakes.  Sources: gesher Benot Yaacov (a-b).  redrawn after goren-inbar, et al. (1991), goren-
inbar and Saragusti (1996).
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Figure 11. lCts: a-b. protobifaces, c-d. massive scrapers.  Sources: a. latamne (a), maayan Barukh (b), gesher Benot Ya’acov (c-d). 
redrawn after Clark (1967), Stekelis and gilead (1966), goren-inbar, et al. (2008: 706-707).
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Figure 12. acheulian “giant core”.  Source: gesher Benot Ya’acov.  redrawn after goren-inbar, et al. (1994:105)
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Figure 13. lower paleolithic lCt curation model.
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Figure 14. lower paleolithic retouched flake tools curation model
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Figure 15. geneste’s chaîne opératoire typology.
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Figure 16. Schematic comparison of levallois and prismatic blade cores.



1. Typical Levallois flake 3. Levallois point2. Atypical Levallois flake 4. Retouched Levallois point
5. Pseudo-Levallois point 6. Mousterian point

7. Elongated Mousterian point 8. Limace 9. Single straight scraper 10. Single convex scraper

13. Double straight-
convex scraper

14. Double straight-
concave scraper

15. Double convex
scraper

12. Double straight scraper11. Single concave scraper

16. Double concave
scraper

21. Canted scraper 22. Straight transverse
scraper 23. Convex transverse

scraper
23. Concave transverse

scraper 25. Scraper on 
ventral surface

26. Abrupt scraper
27. Scraper with a 

thinned back 28. Bifacial Scraper 29. Alternate scraper
30. typical endscraper 31. Atypical endscraper
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38. Naturally-backed knives37. Atypical backed knife36. Typical backed knife

Figure 17. Schematic drawings of Bordes’ types 1-38.
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39. Raclette
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retouch on ventral 48. Thin flake or blade

with abrupt retouch
46. Thick flake or blade
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with alternating retouch
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51. Tayac point
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Figure 18. Schematic drawings of Bordes’ types 39-63.
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Figure 19. Flow chart showing steps involved in classifying stone tools in Bordian typology 
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Figure 20. middle paleolithic scraper resharpening model.
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Figure 21. map showing locations of montane mousterian sites.
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Figure 22. montane mousterian artifacts.  a-b. mousterian points, c-e. elongated mousterian points, f-g. convergent scrapers, h-i. limaces, 
j. canted scraper, k. single sidescraper, l-m. double scrapers, n. core-on-flake, m. discoidal core.  Sources: Kunji Cave (a-c, f, j, l-m), Warwasi 
Cave (d), Shanidar Cave level l (e, i), Karain Cave (g, h, k, o), l-m. Kunji Cave.  redrawn after Baumler and Speth (1993), Dibble and 
Holdaway (1993), Solecki and Solecki (1993), Bar-Yosef (2000).
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Figure 23. upper paleolithic blade-core-trimming elements: Crested blades and initiation of prismatic blade core reduction. a. 
unmodified block, b. Creation of the crest by orthogonal flaking, c. removal of crested blade, d. removal of guiding blades, e. 
asymmetrical crested blade, f. crested blade with multiple burin scars at distal end, g. crested blade, h. secondary crested blade.  Sources: 
Boker tachtit level 1 (e), Boker tachtit level 2 (f), Ksar akil level XXii (g-h).  redrawn after marks (1983), Ohnuma (1989).
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Figure 24. upper paleolithic blade-core-trimming elements: platform retreat and core tablet flakes.  a-c. Schematic diagram showing 
core tablet flake as a solution to platform retreat. a. initial blade detached from concave striking platform.  b. Successive blades cause 
the edge of the striking platform to retreat into the platform concavity, creating a platform angle close to 90, and making further blade 
removals difficult.  c. Detachment of a core tablet flake restores an acute striking platform angle.  d-f. core tablet flakes,  g. refitting set 
of core tablet flakes.  note: d-f were modified into burins.  Sources: Ksar akil level XXi (d), Boker area a (e-g).  redrawn after marks 
(marks 1977), monigal (2003), Ohnuma (1989).
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Figure 25. upper paleolithic blade-core-trimming elements: Short termination and the creation of distal core-trimming elements and 
plunging flakes/blades.  a. Successively shorter blade removals (1-4) create a convexity at the distal end of the flake release surface that 
obstructs further blade removals.  b. Distal convexity removed by a lateral or distal flake (5a).  c. Distal convexity removed by a plunging/
overshot blade (5b), d. lateral core-trimming flake, e. plunging blade, f. plunging flake.  Sources: Ksar akil level X (d), Boker tachtit level 
1 (e) Boker tachtit level 4 (f).  redrawn after Bergman (1987), marks (1983, 1977).
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Figure 26. Schematic diagrams of upper paleolithic endscraper types: a. Single endscraper,  b. atypical endscraper, c. Double flat 
endscraper, d. alternate flat endscraper, e. Ogival endscraper, f. endscraper on retouched blade, g. endscraper on aurignacian blade, 
h. Fan-shaped endscraper , i. Flake scraper, j. endscraper on a levallois point, k. Circular (end)scraper , l. thumbnail endscraper , m. 
Carinated endscraper, n. atypical carinated endscraper, o. lateral carinated endscraper, p. thick-nosed endscraper, q. Flat-nosed or 
shouldered endscraper, r. micro-carinated endscraper, s. multiple carinated endscraper, t. thick endscraper on a core (“rabot”).
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Figure 27. Schematic diagrams of upper paleolithic burin types. a. Straight dihedral burin, b. Offset dihedral burin, c. angle dihedral 
burin, d. angle dihedral burin on break, e. multiple dihedral burin, f. Beaked burin, g. Carinated burin, h. Flat-faced carinated burin, 
i. right angle straight truncation burin, j. Oblique straight truncation burin, k. Burin on a concave truncation, l. Burin on a convex 
truncation, m. Oblique burin on a lateral preparation, n. transverse burin on a lateral preparation, o. transverse burin on a notch, p. 
multiple burin on a truncation, q. mixed multiple burin, r. Burin on a levallois point.
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Figure 28. retouch curation of blades: a. distal retouch, b. lateral retouch, c. burination.
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Figure 29. Schematic diagrams of common upper paleolithic retouched tools. perforators, backed knives, truncations.  a. typical 
perforator (perforator, Curved perforator), b. atypical perforator (spike, bec), c. micro-perforator, d. multiple perforator, e. naturally-
backed knife, f. atypical backed knife, g. Knife with a curved back, h. Knife with a straight back, i. piece with an irregular back, j. 
piece with two backed edges, k. partially-backed piece, l. Backed point (aka Falita point), m. Backed fragment, n. Shouldered piece, o. 
truncated flake, p. truncated blade, q. piece with curved truncation, r. Bitruncated piece, s. Backed and truncated piece.
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Figure 30. Schematic diagrams of common upper paleolithic retouched tools. notches & denticulates, combination pieces, miscellaneous 
retouched tools.  a. Clactonian notch, b. retouched notch, c. blade or bladelet with multiple notches, d. denticulate, e. alternate burinated 
be, f. endscraper/sidescraper, g. endscraper/burin, h. carinated endscraper-burin, i. endscraper/truncated piece, j. burin-truncated piece, 
k. perforator-truncated piece, l. perforator-endscraper, m. perforator-burin, n. flake with continuous retouch, o. blade with continuous 
retouch on one edge, p. blade with continuous retouch on both edges, q. pointed piece, r. piece with inverse or alternate retouch 
(includes Dufour bladelet), s. raclette, t. denticulated scraper (Ksar akil scraper)
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Figure 31. Characteristic artifacts of Baradostian assemblages.  a-c. Dufour bladelets, d-h. el Wad points, i-j multiple burins, k laterally-
carinated piece, l-m carinated endscrapers, n-o. blades with invasive “aurignacian” retouch, p. bladelet core/endscraper, q. lateral burin/
bladelet core, r. prismatic bladelet core.  Sources: a-c, r. Warwasi Cave various levels, d-e. Yafteh Cave, f-k, q. Shanidar Cave level C, l-p 
Karaïn Cave B. redrawn Yalçinkaya and Otte (2000), Otte and Kozlowski (2007).
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Figure 32. Schematic diagram of epipaleolithic retouched blade tools.  a. partially retouched backed blade, b. Completely retouched 
backed blade, c. Backed blade with both edged backed, d. inversely/alternately retouched backed blade, e. Helwan blade, f. Backed knife, 
g. Curved backed knife, h. Straight truncation, i. Concave truncation, j. Oblique truncation (high angle), k. Oblique/backed truncation 
(low angle), l. Backed and truncated piece, m. el Wad point, n. Falita point, o. unretouched sickle blade, p. Sickle blade on backed blade 
or bladelet, q. Sickle blade on curved backed blade, r. Sickle blade on Helwan blade or bladelet, s. awl, t. Borer, u. notched blade, .v 
multiple notched blade, w. Denticulated blade.  Scale is approximate.
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Figure 33. Hypothetical hafting arrangements for levantine epipaleolithic microliths.  a-c. middle epipaleolithic trapezoids, d-f. late 
epipaleolithic crescents.  redrawn after Yaroshevich et al. (2010: Figure 14).
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Figure 34. Schematic diagram of Common epipaleolithic retouched tools: Scrapers (a-k), carinated pieces (l-r), burins (s-ff), mixed 
types (gg). a. scraper on flake, b. scraper on retouched flake, c. thumbnail scraper, d. transversal scraper, e. rounded or circular scraper, f. 
sidescraper, g. scraper on blade or bladelet, h. scraper on retouched blade or bladelet, i. ogival scraper, j. denticulated endscraper, k. double 
scraper, l. shouldered scraper, m. nosed scraper, n. broad carinated scraper, o. narrow carinated scraper, p. lateral carinated scraper, q. core 
scraper, r. double carinated scraper, s. dihedral burin, t. dihedral angle burin, u. burin on break/natural surface, v. double dihedral  burin, 
w. beaked burin, x. carinated burin, y. flat-faced  burin, z. burin on straight truncation, aa. burin on oblique truncation, bb. burin on 
convex truncation, cc. burin on concave truncation, dd. burin on lateral notch, ee. transverse burin on lateral notch,ff. multiple mixed 
burin, gg. burin/scraper.  redrawn after goring-morris (1987).
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Figure 35. Schematic diagram showing how groundstone tools are shaped by percussion and abrasion.
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Figure 36. epipaleolithic rock-cut installations. a. cluster of “cup-marks”/mortar-holes, b. cluster of “cup-marks”/mortar holes and 
narrow cone mortar), c. horizontal grinding surface and narrow cone mortar).  Sources: Hruk musa (a), abu Salem (b) el Wad terrace 
(c).  redrawn after eitam (2009).
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Figure 37. neolithic blades and blade-core trimming elements.  a-c. prismatic blades, d-e. crested blades, f-g. bidirectional blades/distal 
blade core rejuvenation flakes, h. overshot flake, i. core tablet flake.  Sources: Beidha (d-e, h-i). tell ain el-Kerkh (a-c, f-g).  redrawn after 
arimura (2011), mortensen (1970).
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Figure 38. morphological differences among celts (left) and presumed modes of use (right).  a. axe, b. adze, c. chisel.
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Figure 39. neolithic celt fragments.  a. distal, medial, and proximal fragments of a celt broken by “Huleh” bending fractures, b-d. distal, 
medial and proximal celt fragments broken by lateral snapping and bending fractures.  Sources: a. Besiamoun and abu ghosh, b-d. nahal 
Zehora ii.  redrawn after Barkai (2005).
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Figure 40. relative frequencies of different celt types in neolithic assemblages. redrawn after Barkai (2005).
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Figure 41. neolithic projectile point chronology.  redrawn after gopher (1994).
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Figure 42. Conjectural hafting of sickle inserts.  a. Single insert set diagonally or perpendicularly into a straight handle, b. multiple inserts 
set diagonally into a curved handle, c. multiple inserts set parallel a curved handle, d. multiple inserts set parallel into a straight handle.
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Figure 43. Convergent strategies for microlith production.
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