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Abstract

Notwithstanding the existence of such famous sites as Shar-i Sokhta from the Bronze Age,
southeastern Iran represents a lacuna in Iranian archaeology. Chance discovery of the prehistoric,
third millennium BC, site of Keshik in Nikshahr, Sistan and Baluchistan Province provides an
opportunity to study new archaeological finds from this quarter of Iran. The main part of Keshik was
a Bronze Age cemetery, which yielded important metal and ceramic objects, not to mention burial
remains. The excavated assemblages included a distinct ceramic jar which warranted more detailed
systematic observations by virtue of the symbolic motifs ornamenting its exterior surface. The jar has
received the designation the Life Cycle because of these figurative designs arranged in six alternative
panels which depict round the upper body of the vessel in a symbolic form the life cycle of a goat.
The related panels show: 1) the figure of a goat native to Sistan, 2) the mating of goats, 309) the
mother goat feeding her baby goat, which gradually grows up from the 3 to 5% panel, and 6) the
baby goat together with its mother. The major archaeological question with regard to this
idiosyncratic vessel was its chemical-mineralogical characterization. Hence, a chip specimen was
sampled to address such issues as its geological source, manufacturing techniques, firing and kiln
conditions, local or foreign provenience, and the nature of pigments involved in the paint. To
determine the crystalline constituents, different mineralo-chemical investigations were undertaken.
The major phase compositions of the vessel’s body as well as the pigments were determined using
quantitative X-ray diffraction (QXRD), and scanning electron microscopy with energy dispersive X-
ray spectroscopy (SEM/EDX). Also, the the thin-section of the pottery was analyzed by optical
microscopy techniques so as to petrographic identification of the minerals. The result of phase
identification showed that the sample generally contains quartz, plagioclase, diopside, berlinite calcite,
hematite, and enstatite as main crystalline phase constituents. Moreover, mineralo-chemical
investigations demonstrated a regional alluvial soil origin related with the Keshik River, suggesting an
indigenous provenience for the vessel. Further, the paste lacked any mineral variety. Firing in an
oxidizing and reducing atmosphere was also evident given the carbon peaks and the poorly fired gray
core of the thin-section. Analyses of the paint used in the decorative designs revealed the presence in
the pigment of iron and manganese. The two elements were typically used because of their long-term
sustainability and mineral base, and in combination with each other, they created a brown to black
tone. In short, the study suggested that the so-called Life Circle jar was locally produced using the
local clay on the potter’s wheel, was fired at a temperature of 900-1000 °C in a closed oven under
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oxidizing and reducing conditions, and was decorated with a paint containing iron and manganese
pigments.
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Baluchistan, XRPD, SEM-EDX, OPM.
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Fig; 1: Location of Keshik Cemetery on the geographical map and its cultural landscape at the edge of Keshik village
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Fig; 2: Range of Keshik Cemetery on the map and its position next to the Kheirabad dam
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Table 3: Crystalline phases identified in the XRPD analysis

No. Compound Name Chemical Formula Ref. Code
1 Calcite CaCOs3 00-003-0593
2 Berlinite AIPO,4 01-071-1043
3 Quartz SiO, 01-085-0504
4 Graphite C 01-075-1621
5 Feldspar potassian KsNasAlISi;Og 01-084-0710
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Table 4: Chemical composition of the vessel’s body by SEM-EDX analysis

ELT COZ SiO B Alzo 3 FCzO 3 MgO

CaO Na2,O | KO | MnO | P.Os Cl PbO

%W 42.08 | 29.01 13.83 2.11 5.70

1.13 2.71 2.18 0.09 0.31 0.38 | 040
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Table 5: Chemical composition of the pigments used in the painted designs of the jar

ELT COZ A1203 F6203 MgO CaO

Na,O K0 MnO P05 Cl PbO

%W 30.94 3.52 43.05 0.61 3.54

0.1 0.85 7.12 0.05 2.39 0.58

Braaa 5 4B 350 XRD U (gabuogay o SIS )
13 0y caslial (655 el a Ylanl wlons zdl
S35 9992 b oyo5 (Sl g (2lod Sllugi b g 0)sS
S5y s ol it @l Litite 4 o (090
P 8 e d) Cewload S gy U oy (g S
b9y S S B jas g Sl pl 4 drgi b oS (e
5UT iy 3 1y 2l ol 0,8 sanlitie i ge Jline
Ll 4 ol cudlS clajl luls 3 XRPD
slogod 4SS5y 59y p 02dpll (la ) > Sl
iS5, 3959 SEM-EDX 5JUT (galuwgds Jlaw ol
05 P9 bl 3 sl (Gane dlge (S I iy
slagileil g Lacoy pli (hvzen 4 4295 b )l
ol shilato g sogr Lo 0yes 59y 485 &g
Cooy sled i glaSLs jl oolaiwl 4 asg5
g Ol gpScqs) g cole B Ad+IC coly
cyormillenST byl 1 b s 065" 5 (G S5 4 laaily
50 g (cailor) ool ane SodilSS) (6,5 K
A 05,SD D)lge d dn gl b 33,5 o dlpdudiy yosd 5O
s sl 55 5 Ll 1 (5,551 Js
L bl 5 alpSoiy Slep lagby) (23cuglyl

Db o Mol 0303 ()i CELS & dag

S5l Pl
LS (eoled il oo p3Y (B0,0 dlog s
3 9 Ol obg oyl Gl (S jd @lype JS o))
31,3 g B iulojl) g gy M L]
it ol ey g o bilis 08 ingy
ool g (bl andye g (oo (Slzyd S ¢ ege
g S aslasly o )Ken imgh cpl 0 &S Slse

Siled (gl )8

ol 535 4y blo (sloged j1 (shiels 45 3g) o ot
Oged (e dlgo | 500 28T )8 (o g 3,
5 (Dimorph) )53 (Pyrolusite) o 5ol s
Dgid oo Jmol> (MnO2) (Ramsdellite) Caddual
sbaadin jl il (55 > ALK, cpl oiozen
a ang b gyoulil 21]8las) e gl by e
Ol Ot laalliSS) ol 4 blotie S5 S
23lie (6pSojlail g (plulid L fizmen 5 Bg)bs
5% 381 5 e i ool 4T &5 ol
il an 1y gadse opl olo o D)1 )18 (gam 45, )
olyo 4y o] 38T Jlaws (258 ) sl o s,
il s WS 93 a5 el 580 ST (g p0lio
Slogad 4 bleto Sy el D939 4 el alans]

(Table 5 -0 Jgis) 39 0 oluw b 05

Wadlghdey 9 (5505 4 .Y
a3z Jhw 0y Cuanl g (9 pa3ls 4 2 L
{olanl; 05-0) 98 (58 wgix 0jge 3 ly Ol
5 (bl galas Saaly Jiegr o o
A sy S 3 i yg e By b wlid)lis L
(0095 bl g o Lo b )l (lje) (8 Sl
Ellae ol Canl 01 plosl S5, g5 ki 5
s 8l 1 Lt (BSay en (2]
529 LSS py8 93 ) B)lsS S Ul e o)
sboad G 555 S G0l 1) (ol S
9 oy Ui > cpl & sz dygly g 5 s
SaiS AlB2gy dng d dxgi byl byl e 8]
Al 4]y Jsole ol oo adlate ol 3
sly g, Byl (chibie S | o b3l iy
Joize (g3g0 > L |y el 03905 odliiw] 005 il
Olaad S3U zlaio ;3 sddosalin K5 il jl.cuild
oo & St 456 CondS g ol (larns] (S5



LU . .
wuw‘_} Ry liwl s g ju swlilad g

Reference

1]

2]

g

Heydari M. Reporting speculation and
organizing Keshik cemetery of Nikshahr city.
Zahedan: Administration of cultural heritage,
handicrafts and tourism organization of Sistan
and Baluchistan [unpublished report]; 2013.[in
Persian]
Qs (bl 5 (S58lS (B)135 e gy ]
Elyso JS ool zoylaal L pui o b pps S
Ot Gl (68825 5 (> o ( Simb
[V o puliio 4135 liwglg
Dehghan S. Exploring the role of Antelopes in
artworks of ancient [Unpublished M.A thesis].
Islamic Azad University, Department of
archaeology, central Tehran Branch, Iran,
2011. [in Persian|
Ol o B )3 (2 3B (bl (i)
0955 ddb )l ol )8 Aol bl Joduds puiiiie] (ybiwls
(JI)—Q) .\_>|9 dm] .)I)T ol&isly u_wL.wuL_wb

[WYARESS 4o
Afzaltousi E. Rug the preserver of wild goat
figure since the ancient times. J Negareh
2013;31:55-67. [in Persian]
255 3 o) bdls o5 cblulcgs aweb  Juadl]
D)_ii U_M.Jb9)4 G_ol.c Aol _ad UL*_“’L U|)9'> )]
[DO—FY YY)
Hatam G. The role and symbolism in ancient
potteries of Iran. Art Mag 1996;24:355—-78. [in
Persian]
Ol 1S cladlow (5 ale 5 ids . JreMe W]
[YOO-YYA YFATVF yin dlro
Sarraf MR. Kidin Hutran bronze cup from
Arjan Behbahan. Journal of Asar 1991;17:40—
61. [in Persian]
BgiSe Gl (S SFp Pl ey doove S0
[FA=F VAT 1L leate €l
Sedghi Y. Pathology, technology, conservation
and restoration potteries of Keshik cemetery in
Nikshahr, Balouchistan. [Unpublished B. A.
thesis]. University of Zabol, Department of

Restoration of Monuments. Iran, 2014. [in
Persian]

S A S8 gl o Sl eny

Lavavs bl oKl . ol )6l o po 09,5
Sedghi Y. Conservation and restoration
measures of discovered potteries from Keshik
cemetery in Nikshahr, Balouchistan. Journal of
Kav, cultural heritage administration

handicrafts and tourism organization of Sistan
and Baluchestan 2016;2:12-5. [in Persian]

O ey gliws) g sl 93 05l (ogaw Jbw

[10]

[12]

[14]

[15]

(17]

sleallow oy g blas loladl .yl Bas]
gl RS St adlaie (i )5S I 489S0
éJL_.«o ‘u.i.a:)s ul).m J§ b)‘.)l L;ma?o dolale 59‘5
Ol g Gl bl (6,5 555 g
B ARA RN
Talai H. The bronze age of Iran. Tehran:
SAMT; 2012. [in Persian]
i i Pl o=l frhe pas Gue (]
Laolliily Slusl pole S pals 5 dalllas ylojl

[V Ceoww)
Stein A, Andrews FH, Hobson RL.
Archaeological  reconnaissances in  north-
western India and  south-eastern  Iran.

Macmillan; 1937.

S-Sajjadi SM. Eight Speech: Archeology and
History of Balouchistan. Cultural heritage
organization, Iran; 1996. [in Persian]

g (sl bl kS Cuts . jguatodaw (g3rwdan]
b e Glojlw ol 8 (i sh )5

Iran G organization and mineral explorations
of. Geological map of 1:2500000 Nikshahrcity.
Tehran: Offest; 1989. [in Persian]

20l RS b s VYD v e Cswliad o
[IVEVicwsl
Quinn  PS.  Ceramic  petrography:  the

interpretation of archaeological pottery &
related artefacts in thin section. Archaeopress;
2013.
Riederer J. Thin section microscopy applied to
the study of archaeological ceramics. Hyperfine
Interact 2004;154:143-58. doithttps://doi.org/
10.1023/B:HYPE.0000032029.24557.b1.
Reedy CL. Thin-section petrography of stone
and ceramic cultural materials. Archetype;
2008.
Betancourt PP, Peterson SE. Thin-section
Petrography of ceramic materials. Institute for
aegean Prehistory, archaeological excavation
manual 2009;2.
Noghani S, Emami SM. Secondary Calcite in
texture of pottery from Persepolis, Iran,
Florida: 38th international symposium in
archacometry, Florida, US.A. in Press;
2010;3:15-34. [in Persian]
lillae ol (53k ohg> & Bl (Sl Jliw
- ol Sl e { b lok) o ptos' |
[YF 7 varava. ks
Emami SM, Trettin R. Phase generating



s

X <

(18]

[19]

processes in ancient ceramic matrices through
microstructure  investigation  with  high
resolution microscopy methods. Journal of
Advanced Microscopy Research 2010;5:181-9.
doi: https://doi.org/10.1166/jamr.2010.1040
Rathossi C, ITovtinng I', Towin-Kataya ITX.
Mineralogical ~ differences between ancient
sherds and experimental ceramics: indices for
firing conditions and post-burial alteration.
Aektiov Tre EdMinviung Tewhoywng Erapiog
2010;43:856-65.

Emami SMA, AriyaNasab S, Ahmadi H, A-
Chavordi A, F-Kaliri P. Archaeology methods
for structuralogy of discovered bricks from
brick walls of Takhte- Jamshid. Journal of
Archaeological Studies 2015;6:1-19. [in Persian]

(20]

[21]

d),)l_f 9§_w>o|)s ¢L.a),l.c db)gl% d)im:— >
ol lidlo jglate do (il soby)
abre Aben 55 gyl 5l osd S gla el
[AA=VFAYAY wlid oy lwl Cldlas
Darchuk L, Tsybrii Z, Worobiec A, Vazquez
C, Palacios OM, Stefaniak EA, et al
Argentinean prehistoric pigments’ study by
combined SEM/EDX and  molecular
spectroscopy. Spectrochim Acta Part A Mol
Biomol Spectrosc  2010;75:1398-402. doi:
https://doi.org/10.1016/.22.2010.01.006

Rapp G. Archacomineralogy (Natural Science
in Archaeology) 2009.

199 Yyliwo 9 jub (g 6loud (g Jlw T



i ) .
we}w‘_} 2w Lowlb oudg ju owoliliad g
lediarly-cale)

16 [ 1#as gliwo) g sl (g 0l (ogas Juw



	Pages from 00z
	1

