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This volume is dedicated to the late
"""eSEL1 47Y ' eE‘Ll SeZ>81 7251 Se"S— ee[d1 eeS>1 ZeeZ—<7>:
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East—in spite of the devastation occurring elsewhere. Like our recently departed colleagues, whom
we miss, we are united by a passion for prehistory. The PPN8 participants expressed this passion
by reaching across ideological boundaries to share data, debate concepts and join in reveries that
allow us to preserve the best of what makes the Near East so special to all of us.
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The lithological landscape of the Greater Petra
Region, Southern Levant. Availability of chert
and other abiotic resources
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This contribution presents the results of a chert raw  geochemical provenance analysis among cherts and

material survey that was carried out in the Greater ' EZLTZeles " —Z®10ETl —e>Ze®e"¢1XVV

Petra Region during September to October 2012. This  reason may in fact be the superabundance of chert raw

»Z2@Z2S>E‘1 Scel™S5>¢17¢181 ‘1« Zce' e X7 Se@1L 51X\ LT11Z1 ZYS—e<el>Ze’"

aimed at providing an archaeo-geological framework W__ WALIXY[Ud1l "E'1-S"ZeleZ1'«Z—+ ES

of chert raw material availability and geological Zi™Me™eZel’ —1@™ZE E1™>Z2"@" > EL™Z>

distribution in the Greater Petra Region. It also aims  for a needle in a haystack. Additionally, the general

at correlating the Flint Raw Material Group-system availability of cherts and other knappable stones often

(hereafter FRMG, Muheisen et alil XVVZil ’e'led gearchersa priori to assume a local origin (e.g

geological environment of related source areas. The “seZ—@Z—1W_]V01l ZE'ZYSee'Z>1W_]7rS81

FRMG-system was initially established from artefacts S> —"Ze1W__Z&EAITW Z71iil el ele -7

e"7—e1'—1+'7Z1 Se+S1ZiESYSe " —@liez> M. .edt A Bl =V —1E —o’'+Z2>Sce217Z "

etall XVVZilS—el SaleSeZ>1 77—+ inahys EE “analysts o “describe, characterise and

chert spectrum present at other sites in the Greater  group chipped lithic artefacts according to colour,

2¢>S1 Ze' " —31'—(Eeze —eol 017281 S “SF3 23/ IS5 —=ell “01ES2 17 Se7>7 11 CtaeeZ-S’
®S'Ze10 2>E"* '51 XVW]iil ‘21 EHE B2l ke 22, EZ—+>"E1 0751 "—, @’
<SeZ+1>S 1-S¢7Z5'Se1ESee’ &S+ ~—mi matetial Availabiitys TovvdEIS ah environmental
availability and distribution is a methodological key approach to investigate the lithological and geological

used to investigate the procurement modes involved landscape around sites are limited in number, but
el @e™ZE E1>S 1 -SeZ>'Seel S—ei7@2 B 1o 1-MEoF Sl 1017542 255T W1 0\Di
contributor to the reconstruction of prehistoric lithic Muheisen et al.1 XVVZ01l Z«S+Z1 XVV]<d1 E01 -
economies. il E'2>-S—a@l1 XVV]0l ">>Ze¢1 XVWVO1l ">57
The raw material survey revealed that primary XVWX01 Z—>¢1 XVWZADNXTIEED et A—>¢ 1

sources of chert raw materials are restricted to a XVWZ01l 7> E"* '51 XVWY Uil ‘Z1 ' —-™"5eS__(
few geological formations. However, these sources  site’ perspective is also illustrated by the increasing
‘SYZ1 —"e ®Z2S«<eZ21 e 7>72—EZ®1 —1 ZL8FS" et TBIeSI—F"~¢L E1E Z>+1-"—7Zcel
S—el>Ze"—Sel o'ee>’<Z2e’"—1 "0l e™ZBE1z 2'TbSLZBE-Se1 $-5>81 '5™71 S-"—
archaeologically established FRMG shows a high ZY' =81 ScSel '¢'e*S$81 S$'Sel ''"—3d1 'Y
degree of correlation with certain geological  which clearly show that chert procurement sites often
formations of the Greater Petra Region. That makes were not situated in the immediate vicinity of the
chert a promising material to analyse, along with a E " ——72—"e0'7Z@17Zi™Me e’ —ole'Z-10 $>"57171 ~
»ZE"—@e>2E T —171'0e1>ZeSeZ1 " Murelsenled ES X ®V 75+ I3211 11 $>"5'1 XVV\§
distribution. E'¢eZ1XVV]01l 2°—eZ>"1XVWVO1l S>£'¢5°1i1

Oronetalile " 1Y ez-Z0i

Another issue concerns the very few standardised

Introduction o Z572—+'Se’"—®dl E'S>SE+Z>'®Se'"—®l S

of cherts and related knappable stones in southwest
Although chipped lithics is the most abundant Asian archaeological publications. The spectrum of
artefact category found at southwest Asian prehistoric approaches ranges from minimalistic designations
sites, raw material provenance studies on chert, in 0Z7iei11 "—el1 ">1 E‘'Z>e01 "1 VYZ>¢1 ¢ZeS’e701
contrast to obsidian, have been generally neglected @Ee+Soceoe’ ESe'"—1 eteeZ-—.l 0Zickl Z<Z+1 W
G0E+il S>, "@Z+1W__WALXY[01 ZeS+Zal KXVYI®L YeHZ IXVWiAUTL ‘Z1S472>1S>21"

" =1 IW[Vil il cee>2ESL i1l E S>e—7¢81 i1 >’ " 70881 BleSfoe'lS s " v(EN ¥LE i’
"YZil —eZ>SEe " — 1S —el "—eZjeel’—1 Z7¢’¢"EL >Se’e’ " —e1 W
1 cee>™—1 o’e’"—@1IXVW_11 1 1™, X[LZILL Y, W -
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by using predominantly macroscopic raw material
©72Se75721 ®7E'1 Sl E"+"72581 E~
translucency, homogeneity, inclusions, microfossils,
characteristics of primary or secondary cortex, shape
of natural chert bodies and others. The variety of chert
E+Sere’ ESe'"—1 S™MM™M,"SE'Zel E”
inter-site  comparisons. The transfer of data and
—e5-Se’"—1 " —15>85 1 -Se75'Sel 707
achieve, or only possible at a very general level
0 Z2>e@®"' '51XVW]ALIWWUT

This research aims at providing an archaeo-
geological framework on raw material availability and
geological distribution in the Greater Petra Region. It
also aims at correlating the Flint Raw Material Group-
system (hereafter FRMG, Muheisenet al.1 XVV Z il
the geological environment of related source areas.
The FRMG-system was initially established from
S>eZeSEe@le " Z—eleis —ele'Z1l Se+Sy 9 o L $
W._ 81 2'Zeteall2XVVZilS—e1 Sl S " Transjordanian
accordlng to the chert spectrum present at other sites o Block

1071 528e751 2581 Ze'"—81 —CE| ‘
77008181 "1>8e1 08 Ze1 AE+il 2 (W B Sreater

The vcorrelatlon Vof site-established raw matenatl ‘ : / ‘ 5 /Region
E+Scee’ ES*'"—@l ’'e'l 'Z'>1 eZ7e7 i
and distribution is a methodological key used to
investigate the procurement modes involved with
e™ZE’ E1>5S 1-Se7Z>’Seeil’«1’®1S
to the reconstruction of prehistoric lithic economies
0 Z2>eE' '51XVW]1S—ele’1Y +2-270

Figure 1. Satellite image of the Southern Levant showing the
Dead Sea Transform and the position of the map inlays of the

Geological framework of the Greater Petra eastern Negev (left, cf. Fig. 5) and the Greater Petra Region
Region (right, cf. Figs 2, 4)
) 725721 >—7elez5'—ele‘'7Z1 $—¢>’S—17>51S 1™ —.
Th% Impact of th? I?ead Sea Tranf,form KDST) .ore layer that became_divided by the separation of the
‘Z1 ZSe+1 ZS1 >S—oe">-10 Ul'cel-’ Zl_lz"'“'§3TWV/§""}G'§ZTM-—S——lXVV]c‘Jl Syey
the Great Rift Valley which extends over 6000km from The DST has, thus, had considerable impact on the

®“ 77280l o> ES1e"1Z1 “He'Z>—1 dét}’tﬁ;t‘ﬁ ik chér?—bear?ng deposits on both sides

@eS>e@18e1+'Z1 Ze017e1 §S<S1'—1- ZéfoﬂmeZRufﬁlé‘oanéy bFthecherts?defefally formed in

to the Taurus collision plate in the north (Fig. 1071 1{, Miocene deposits. The results of chert availability
if 4

S1—">e" 0720 leee>"" —21@ ' ZS>1£"—Z Yy 4t heatdr® P%t?‘a'ReSfoﬁ—tﬁjerefore cannot be

by the left-lateral displacement of both plates (cf. Z+7Y S —vied versaFRMGs that are found in the
S>e2—"Z+1XVWZUil ‘Z1 125> £ chid pefa’ Iiegﬁ%rllﬁayi%rlnay not be present in

caIIed the Dead Sea Rift Valley, iscomposed ofseveral o 7178eeZ>—1 7o ZY81le'—EZ1 21°SYZ1"12Z;"

Te>S™MUELZ—"e0e1+'Se1S5>7281 > —1@ZZ>-iloeT& FEMAL L2 7178 00e7>—1 27V
§ "1 >8¢S81°Z1 72Se1 7ZS1 S’ —81+'Z1 “>eS—1 See7¢d1
*'Z1 735518 —+1+'21S+, ‘Sc1l Se+Z0¢1 Thé lithdstratigrabhic\s¥gdeéd of the Greater Petra
The Palestinian block, which lies on the African plate Region
—-"YZoela"zs' S>edl ‘'eZ1+'Z1 >S—ce “The §eographichk anEtopdyeephical position of the
part of the Arabian plate moves tothe north. This lateral ~ Greater Petra Region in the Eastern Rift Valley allows
displacement is considered to have started during the  the exploitation and extreme diversity of rock and
early to mid-Miocene, moving with an average speed mineral resources from the geological layers and
Tel[1e71]-=1™Z>1¢Z2S>1" 51 Z1S e 1{ctmations {FdbleZ1Spice 1'T ¥ =esZ el eZ ¢« e ' ESe1+S¢ 7>
Y>S'S—1XVWZiil "el—">e",00"2¢'1-"%Ze/t>73 "IN S'Z24211+ 21571 > «Z>"£7ELS-
by the lateral displacement of geological formations than 600 million years old. They are mostly referred to
east and west of the Rift Valley, such as the copperore Sl E>¢eeSee’ —71"51¢'Z1™>7, S—<>'S—1¢Sce?
eZ™ @'e@l" el '——S51S5—e1 Se’1 7' —S-ME>el AL Z WV ™M S+ LS EL PZee 10 Z—eZ>1]
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18. The lithological landscape of the Greater Petra Region, Southern Levant. Availability of chert and other abiotic resources

GREATER PETRA REGION NEGEV
Mapping units & abbreviations after = Mapping units & abbreviations =
National Resource Authority Bender 8 Israel Geological Survey (%
(e.g. Barjous 2003) (1968, 1974) (after Sneh et al. 1998)
Soil, Alluvium and Wadi Sediments ' . .
Holocons (SIAVAIIALS) Soil Alluvial Sediments (g) | Sand dunes (gs)
> Early Holocene Alluvial Fan /
E Alluvium Sediments (Alfo/Alo)
& Fluviatile and Lacustrine Gravels - -
& (PIPIPIFPIg/Pls) o 3
S Pleistocene | Lisan Marls Lisan Marls Lisan Marls (ql) E
ar-Risha Gravels Q
Basalt (B) Basalt 8
D Dhira' Ibn Salih Upper Syntactic Conglomerate S
' clL Conglomerate (DS), (t3) =
eI Gelll i) Wadi Bustan Lower Syntactic Conglomerate
(DC) Calcarenite (WB) | (t3) Rhyolithic Quartz Porphyr
x Miocene Unconformity nazeyal (m).
S Neogene volcanism (fm)
E Upper Qezi'ot Fm. (ue)
% Middle | Umm Rijam Chert Limestone (URC) | Chert Limestone Unit (tt1) Matred Fm (enm) % P~
S ; : S o
B oer Mor, Nizzana & Horsha fms. (enm; ea) <
Palaeocene ©
Muwagqar Chalk-Marl (MCM) y . g . =
Maastrichtian Chalk-Marl Unit (c2) & | Tagiya Fm. (mp) \:%
g
) Al-Hisa Phosphorite (AHP) Phosphorite Unit (c2) ) @
&l Amman-Silicified Limestone (ASL) SRl §
§ % Santonian Wadi Umm Ghudran (WG) Silicified Limestone Unit (c2) Menuha Frm. (sc) =
2 Conacian ; : ; .
E Wadi as-Sir Limestone (WSL) Massic / Sandy Limestone Unit Zihor Fm. (con)
= Turonian (2) S | Gerofit Fm. (1) 3
. Echinoid Limestone Unit (c2) = ' S
Fuhays / Hummar / Shu'ayb (F/H/S) < =
Cenomanian Nodular Limestone Unit (c2) Slek L)
Na'ur Limestones (NL) Hazera Fm. (c)
ui | Albian Karnub Sandstones (KS) Massive White Sandstone (c1) Hathira Fm. (Ick)
Unconformity Unconformity
o Middle Mahmal, Zohar & Matmor fm. (jm)
"""""""""""""""""""""""" Unconformity -
~ Lower Inmar Fm. (jl2)
Unconformity Unconformity
. Massive Whitish Weathered
ORDOVICIAN Disi Sandstones (DI) Sandstones (c1) .
(<5
<
) Massive Brownish Weathered 2
_ Umm Ishrin Sandstones (IN) Sandstones (cb g T
=< . ) White Fine Dolomite Lime-| <
é g‘gﬁ di?g:é]:}(liaK) gﬁglg?éo[;gt)e Sandstone Unit, stone Shale §
& (cb1) Unit (cb2)
. ) Bedded Arkosic Sandstone /
Salib Arkosic Sandstones (SB) Basal Conglomerate (cb1)
(ABI E)ayda Rl el 2 o | Rhyolithic Quartz Porphyr (p)
Q £
§ Mufargida Conglomerate (MC) §~ ‘\E
. . o
i Musaymir Effusive (MR) Saramuj Conglomerate / NS
o Qusayb Rhyolite (QB) Greywacke Series
e Harun Microgranite (HG) S
= IS E
_é Fidan Syenogranite (FN) & g
;z: Not exposed
3 Rachel Hornblende Quartz Diorite
o
E (RH)
] Magmatite (Igneous rocks) o B
e Huwar Two-Mica Granite (HR) S <
Late

Table 1. Lithological sequence of the Greater Petra Region and the Negev
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The basement is composed of plutonic rocks (such  ‘SYZ1<ZZ—1Zi™"ceZ+1l'—1ce@"Z+'Z>—1 ">+S—il "’
Sl 325551 ¢ 7>'eZ381 >S—"e"">'e 701 SASWEISZibeSsdel ' 121 " 251 >2+SEZ":
magmatic rocks (hornblende-gabbro, hornblendite, S—eee”"—Z0e1l0 81 Z>>'Se’S—1+¢"1 ¢<’S—1
S—"—el "o 750001 S—el ‘"e']l M70@Z>IlBNEL EBIONZIEIL E"—o' el el “'eZ81
™MS>,Se—7'ceeiil ZeS—">™M ' ELl el -7 1032 RIRF¢17S0r1 FEaSt1S—¢7¢187S5>5'«'"E1 ce
©eSeZ1S—e1 SeSZ E£TVELZ>72™'YZ1>"®%HINSZ SEF LT e BEUHAFI™ 1“1 W\V-10 S>“"Zce

T>™MCsCU1S5Z21See"1ei—0il 2721718 FEVALIIXNV GBI ZVIYOL " Zeel il "' «1 XVWWA
and its position deep in the earth's crust, the rocks of yZeSEZ"7@1eS¢Z>01e7 0™ 171 i1 'Z1 Se71
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18. The lithological landscape of the Greater Petra Region, Southern Levant. Availability of chert and other abiotic resources
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CoNnTEXT  COLOUR COLOUR PATTERN SHAPE, SizE CORTEX TEXTURE INCLUSIONS TRANSLUCENCY  LUSTRE FLAKEABILITY
FRMG 1 URC Brownish grey to Very rare and irregularly Lenticular to tabular White, Fine to coarse  Irregular distributed lime spots and Opaque Dull Good
dark brown distributed coloured clouds  (up to 50 cm) Limestone gastropods (<0.5 mm)
within the flint bodies (1-4mm)
FRMG 2 URC Irregular distributed milky Tabular, 10-20 cm with White,
tabular clouds thick-ness between 1to 5 Chalk Evita fiie
Pele Do em to None Opaque Dull Very good
FRMG 2 Unknown, yellowish brown  Irregular distributed milky Nodular (> 10 cm) White, fine
nodular Negev? clouds, sometimes banded Limestone
(1-2mm)
FRMG 3b ASL / AHP Various Mosaics of various colours Tabular bodies of various None Fine to coarse  Clefts and quartz-filled hollows, Opaque Dull Moderate to
“brecciated” such as grey, black, beige,  dimensions (heterogeneous  pieces of sand-stone, chert, and poor
white matrix) quartz
FRMG 3d ASL White, Fine to extra fine Dull Very good
“dull’ Greytolight  Milky clouds, occasionally CAI;”)";‘;]Z%‘;SI‘;‘:‘E'VZSF& 515 Limestone . Opague to milky
FRMG 3g Tempered  yellowish brown  concentric banded thickness) (<0.1mm) Extra fine translucent High lustre, waxy Very good
"glossy“ FRMG 3d
FRMG 3p URC Grey to dirty grey Uniform Lenticular nodules White, Fine to Regularly distributed dark spots ~ Opaque Dull Poor
,phosphatic?* (10-50 cm) Limestone coarse (~0.5-1 mm) and gastropods
FRMG 4 URC Dark reddish ~ Uniform Nodular, lenticular to tabular White, Extrafineto  Fine lime inclusions (rare) Opaque to slightly Faintly lustrous to dull ~ Very good
brown (unknown size) Limestone fine translucent
(0.5-0.7mm)
FRMG 5a Unknown,  Black to dark grey Mottled Lenticular to semi tabular White, Fine Irregularly distributed whitish and ~ Opaque to slightly Dull, occasionally Very good
J. Qalkhan?  /greyish green (unknown size) Limestone blackish inclusion (foraminifera?) of translucent faintly lustrous
(1-3mm) varying density
FRMG 5b URC Black to very dark Uniform Nodular, to lenticular White, Fine Irregular distributed lime inclusions Opaque to slightly Dull Very good
grey (unknown size) Limestone translucent
(1-3 mm)
FRMG 6 Unknown, Yellowish brown  Irregular clouds and Nodular / lenticular to semi- White, Extra fine None Milky translucent ~ Faintly lustrous Very good
Negev? to slightly reddish concentric bands of lighter tabular Limestone or
brown /pale  colours (unknown size) Chalk
brown
FRMG 7 Unknown Dark reddish ~ Occasionally concentric bands Nodular / lenticular to semi- White, Extra fine None Milky translucent  Faintly lustrous to Very good
brown to light  of lighter colours tabular Limestone to lustrous
yellowish brown (unknown size) fine
FRMG 8 ASL/AHP  White to very pale Dark grey to black veins / Tabular bodies of various None Coarse Many irregular clefts and quartz ~ Opaque Dull Poor
brown streaks dimensions veins
FRMG 9 URC Light grey / light Occasionally concentric bands Lenticular to semi-tabular White, Fine to coarse  Highly interspersed with tiny lime  Opaque Dull Good
brownish grey  of reddish/pinkish colour (up to 50 cm) Limestone inclusions / gastropods
(1-2 mm)
FRMG 10 ASL? Very pale brown Irreg. clouds and concentric ~ Nodular Unclear Coarse to fine  Occasional dark and white spots ~ Opaque Dull Good to very
to very light  bands of darker colours (unknown size) good
yellowish grey
FRMG 11 ASL? White / very pale Milky clouds, occasionally Nodular to amorphous White, Fine to extra fine None Opaque to slightly Slightly high lustre to ~ Very good
brown to very  concentric banded nodular (5-30 cm) Limestone translucent faintly lustre
light-yellowish (1-2mm)
brown
FRMG 26 URC Yellowishto  Mottled Lenticular Tan, Fine to extra fine Irregularly distributed whitish Opaque Dull Good to very
greenish brown (10-50 cm) Limestone (foraminifera?), buff-orange and good

blackish inclusions

Table 2. Description of Flint Raw Material Groups (FRMG)
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18. The lithological landscape of the Greater Petra Region, Southern Levant. Availability of chert and other abiotic resources
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