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Abstract

Archaeological investigations in South Khorasan indicate a widespread presence of grooved pottery in Par-
thian-period sites. The present study aims to provide a preliminary assessment of the material characteristics
and technological aspects of the production of these ceramics, adopting an interdisciplinary approach. To
this end, six sherds were selected from five sites (Tepe Chahardeh Surak, Kalateh Shahpuri, Qaleh-e Kamar
Zadnebeh, Anbazposhteh Hajjabad, and Tepe Kureh Mohammadabad) based on criteria such as manufac-
turing quality, type of decoration, and minimal post-depositional alteration, and were analysed using thin-
section petrography, X-ray diffraction (XRD) and scanning electron microscopy with energy-dispersive spec-
troscopy (SEM-EDS).Petrographic observations reveal the presence of quartz, feldspar, mica and lithic frag-
ments of sedimentary, igneous and metamorphic origin within the ceramic fabric, showing a general corre-
spondence with the composition of nearby alluvial sediments. XRD data confirm quartz and plagioclase
feldspars as the dominant crystalline phases in all samples. Moreover, the absence of high-temperature marker
phases suggests that firing temperatures probably did not exceed the threshold of major mineralogical trans-
formations. SEM-EDS results, used as complementary semi-quantitative data, are broadly consistent with
the petrographic and XRD findings. Overall, this research represents the first systematic laboratory-based
study of grooved pottery from South Khorasan and provides a scientific basis for future, more detailed

archacometric investigations.
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Introduction

South Khorasan Province, located in eastern Iran, has long
been a major center of cultural and economic interaction through-
out history. Archaeological surveys in the region reveal that during
the Parthian period (247 BCE-224 CE), South Khorasan held a
prominent position not only politically and militarily, but also in
ceramic production. One particularly distinctive ceramic type
from this era is decorated with orderly, parallel fluting, referred to
in archaeological literature as "fluted pottery." This ceramic style,
also widespread in the Sistan plain and farther afield in Makran, is
recognized as a hallmark of the Parthian cultural and artistic rep-
ertoire. Recent fieldwork in the sites of Tape Chardeh Sourg (Bir-
jand), Kalate Shahpouri (Nehbandan), Castle Kamar Zadonbeh
(Khusf), Anbaz Poshteh Haji-Abad, and Tape Kureh Moham-
madabad (Zirkuh) confirms that such pottery was not only locally
significant, but probably part of a broader interregional network
of production and distribution. The possible links between ce-
ramic manufacturing in southern Khorasan and the key centers in
Sistan may reflect trade relations, the movement of craftspeople,
or the exchange of artistic and technological knowledge. This in-
terdisciplinary research aims to provide a preliminary assessment
of the possible provenance of raw materials, mineralogical com-
position, and firing conditions of Parthian fluted pottery from
South Khorasan. The laboratory methods employed include pet-
rographic analysis, X-ray diffraction (XRD), and scanning electron
microscopy coupled with energy-dispersive spectroscopy (SEM-

EDS).
Methodology

From the recovered assemblage, six representative pottery
samples were selected based on manufacturing quality, fluting pat-
tern, body color, and temper type. These samples represent the
main observable characteristics of fluted pottery recovered from
the studied sites. To assess potential clay sources, sediment sam-
ples were also taken from surface soils and the walls of ancient
river channels adjacent to each archaeological site. For petrogra-
phy, thin sections (30 wm) were prepared and examined under a
polarizing microscope in both XPL and PPL light. In XRD anal-
ysis, five samples were processed to identify crystalline phases. For
SEM-EDS studies, high-magnification micrographs and semi-
quantitative elemental composition data were obtained, allowing

for detailed observation of microstructure and secondary phases.

Results

The integrated petrographic, XRD, and SEM-EDS analyses
provide a preliminary characterization of the mineralogical and
microstructural properties of Parthian fluted pottery from South
Khorasan. Petrographic observations reveal that quartz (approxi-
mately 10—20 vol.%), occurring in both monocrystalline and pol-
yerystalline forms, is the dominant mineral phase, accompanied by
plagioclase feldspar (3—5%), micas (muscovite and biotite), amphi-
boles, and opaque heavy minerals. The presence of diverse lithic
fragments of volcanic, metamorphic, and sedimentary origin, to-
gether with a bimodal grain-size distribution, suggests varied paste
composition; however, distinguishing between naturally occurring
components and intentionally added temper requires complemen-
tary geochemical data. Partial mineralogical similarities between
the ceramic fabrics and surrounding site soils may suggest the pos-
sible use of locally available raw materials, though definitive prov-
enance determination is beyond the scope of the present dataset.
XRD results identify quartz, feldspar, calcite, and plagioclase as
dominant phases. The absence of high-temperature phases such
as mullite and corundum provides indirect evidence that firing did
not reach the threshold of major phase transformations, although
precise firing temperature ranges cannot be established on the ba-
sis of mineralogical data alone. SEM-EDS analyses, presented
here as semi-quantitative complementary data, reveal variability in
microstructural density across samples and elemental patterns
consistent with the mineralogical assemblage identified by petrog-
raphy and XRD. Notable variation in Ca and Mg values across
samples reflects heterogeneity in raw material composition rather
than uniformity. Overall, the three analytical methods provide a
mutually consistent preliminary picture of the ceramic fabric, suit-

able as a foundation for future investigations.
Discussion

The petrographic and mineralogical data suggest deliberate se-
lection of raw materials prior to shaping, though the degree of in-
tentional processing cannot be fully assessed from the available
evidence alone. Similarities in fluting style and observable manu-
facturing characteristics among the different sites may indicate
shared technical practices, although this interpretation requires
further systematic comparison. The available mineralogical evi-
dence is consistent with firing in an oxidizing environment,
though the specific fuel types and kiln management practices can-
not be determined from the present data alone. From a material

culture perspective, stylistic parallels between the South Khorasan
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and Sistan fluted pottery may suggest broader regional connec-
tions, though technological exchange and the nature of these in-
teractions remain to be examined through more comprehensive
analytical studies. While the ceramics appear to have been manu-
factured locally, understanding their role within wider regional
networks requires expanded investigation encompassing addi-

tional sites and analytical methods.
Conclusion

This study presents a preliminary mineralogical and microstruc-
tural characterization of Parthian fluted pottery from South
Khorasan based on petrographic, XRD, and SEM-EDS analyses.
The results suggest the possible use of locally available raw mate-
rials, though definitive provenance determination requires further
geochemical investigation. The absence of high-temperature diag-
nostic phases provides indirect evidence that firing conditions did
not reach extreme thermal thresholds, while the precise tempera-

ture range remains to be established through experimental studies.

As the first systematic laboratory investigation of grooved ceram-
ics from this region, this study establishes a preliminary compara-
tive framework for understanding ceramic production networks
in southeastern Iran during the Parthian period, and highlights the
need for expanded sampling and quantitative analytical methods

in future research.
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Figure 1. Studied Grooved Pottery from the South Khorasan Region: A
and B: Sourg Tepe Pottery, C: Kourch Tepe Pottery, D: Ghaleh Kamar
Zadonbeh Pottery, E: Kalateh Shahpouri Pottery, F: Anbaz Poshteh
Pottery.

SB shdiges promen 5 (Jliw gladisel g5 2 GBS 9rm SWls

ol S o8l )3 Sblseses 095 45 g 2L >l iy 3l cassls
Zblis dges yo il yslain py A plou] Wi o olBily Ll e 09,5
Slosla wl b la o wwyp g 03,5 dd 555,50 Ve D90 Cl s b S'5U
Labotlux II pol S 4 James Swift Jis) 45,0 slacsSwy,See
Lf’L”’L-“) ;4.9)? )90 (PPL) Lf‘w 9 (XPL) ébl}m P 90 O (Leitz
L)"l—”" » 4@39}§| .)‘94: 9 —) u»‘g.vﬁl.a J.al_w DM)M ;|)>‘
A plesl Whitbread 4y og (sandib b silles 5 (655 sl Sig
ool sk il plwli b jglaieds (XRD) (oSl 55 il 500
b (o)) y80) (6y5mn)S g (S b ol yno o8 gy oK inlojl ) landiges
85 sl Siefert ¢S, el T2T Jio XRD olKws I odlai !
XPert l38lp 5 9 PDF2 o0ly ol 5l (s puS0,00 L il oL wli s
w505 B ol bbbl slbdiges e 5l .céuly ye o HighScore Plus

@ cald s 4 Sgygbs S )8 ) 3)00 XRD 5JUT (4l

5 o9 SS—? lyie b (VW) i sl 5 (ool b o SSBSU
slaaisbys p 4SS L ol 358 Slobis = GBS by Jlinw )3 (ladlaie
S (Byme p K lulp i) Glitg ol pd i
2Lkl cnlpogl )l 355 laig adlaie ) by Jliw (e g (oop2
dgiSe sl Jliw FBLILS (o) g S plgis b (VW) (eelow]
w3y b Jliw (oKl 5wl S4isS & Bias €ain 0 S jg 45
Sge Lite 8,l)3 wiapllss  lSiylojl Sllllas S g5 oo el iy s
H) s glaols ools slaJliws sy (slogSl g co bl (555l eyl
52 y5ba 9T (390 4 b (ladbgoe &) cunitio (sladcgoons dlox
Slagbgy 2 45 L A8 oo yudle gl o (I sl 01 plx
Dby ol 4 Siedan &0y bopiads sl « 2B

sy (Archacometry) (riwobiowl sl Sus sl sl 5
ol il (glong Caenl SIS 893 (cla Jlins Lie g L5l yigs Sy
sl Jli—w 9 2 laadllae 3 ((7+) (lal 5 Sy Ll (o >
JrSore bail 9> 4 slate (Clinky) € Sila/ (SIS & pywge
5 481y (Ja B ol (aolid U s (s 2 0 S 0958 )] (sl 2,
St el pogdle lea,S gl |y o WS 5 g ey 5 sla Sy
ool b 3830 (515 53 Saolr (o > (ITAY) Ghlen 5 (Slian
Sl 5 Lisie FTHIR 9 XRD EDX XRF il slacuss i
Whillas cpl gols 2538 (wyp 1) (S8 sy Jliw (ol = (o33
Ol sholize (o)lis L slacugles 5 adgs (sl bl ol Lis e
2l de glogingy plasl @)gy s (SIS—il )95 > iz 3L
slp 1y 090 a5 ile (ladsgeoe ofaga s> Lol )k sla i
Siloge iz sladlate Sacglis (L)l 5 W5 5y9l8 Al

BBl sla 159, g dlgo Y

Slodio (2Ll g b Jliw (g)lidbog) 9 s S b Shy (i

3 ol (aod 3L sla b, 5l (6500 pjliame day] cou bty
Byead HSLw ddllas 5 Siee glajB L Wl 5 jslaieds ¢ yimgh oyl
5 (XRD) (el 552 8l oS3 eblio (31,555 cslobs, 5 daJli o
daol> (a9 L)"‘ PR odlawl (SEM) =9 @9).‘.&” u9i_»)9)§u.n
“5)9_» bD)LQ(? JALM (2P ULM‘P LS)L_J»L :\Joym ) Sl
058 ;L] ol a1l chwgd 4bdly poS axld ¢yl (5 ygunlis 4SS
Obe 5l s A o y3 aS 395 VFe v JL 50 065 5 Sblaee 0,65 4
10,5 Q! aolad jabdy dbgore yo jl dalad Vo dlis ¢ Jlow lalad oy
slaaasls bl 5 S 595 4 ba)] Ll 5 codd anli 5 e g
L asgoome ol o jl ety Ao 3 lai 3)90 (wlidseS o (5Ld Ll
s doiolojl o y5odes canlo 5 059y Jbo (locadgime ds dngs
ool s cdiodan g Boliad yuf bgud a4y (SIKSI o)l Jlaww asled i
9 ©9eld g9 et S Sho 0P g9 il CudS pldS o)l

Yl g

N0 (V) Y N F+0  oxian il dngly


http://jra-tabriziau.ir/article-1-475-fa.html
http://dx.doi.org/10.66224/jra.2026.12.105

[ DOI: 10.66224/jra.2026.12.105 |

Downloaded from jra-tabriziau.ir at 22:34 +0330 on Sunday November 15th 2026

oher 5 b

o] Clelleo L o iz lolyS (3] 893 )l clodiSlin Sl )l wlisil

OARg3 5> axlllan 3590 (Lrabgo (%0 .0

Sosleen Gl dbgmmo gy il adlllas 3)00 (slodises Limgly ool
453} oS sl (¥ (Tape Chardeh Sourg) & ygw 03yl 4 () iusl o
(Kalatch Shahpooti) (s,sals &5 (¥ «(Qaleh Kamar Zadonbeh)
asdy 3ol (0 ¢ (Tape KurehMohammad-Abad) sblaese 08 a5 (¥
b ojlad b S ygm 03)b> 45 (Anbaz Poshteh Haji-Abad) sbl >l
iy Jlod (yt0 B+ 3 G-F US5) L3 o j1 yie VARA glis|  SVY'
(V=0 WA (oo S) ol 0 @Bl bz p (3555 (5 ytagkS 1D 5 Syom
245305 oS asls dbgone (I (sladhaio 15 g H (ghojlgale yga ¥ IS5
adlj sliwg) 3p8 0o > @pe ple VVYD Colun b aiie i 59
by cpl ) BE gols (J-F JK3) 3l 58 chwgs Gl e (Jiw
amde Gl 1y ol gy Slie 98 b SISl 8y & o 3l
(L Milaio 15 g K (glojlanle yyquas ¥ JSC5) (F=) VYAV (L)

(V¥ YR s (939050 g (ool y3) ogin ol bl asis Y YK
BS) Ligs )3 (omyp 2390 sdbge (ghojlsnlo 5 ol o jiglal g Cuxbse
(ﬂ.d ;U)I

Figure 3. Map of South Khorasan Province (Farjami & Mahmoudi-
nasab, 2020, p. 104) and the location and field and satellite images of the

studied sites in the research (Google Earth, n.d)
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Earth, n.d)

Wiy

N0 (V) Y N F+0  oxian il dngly


http://jra-tabriziau.ir/article-1-475-fa.html
http://dx.doi.org/10.66224/jra.2026.12.105

[ DOI: 10.66224/jra.2026.12.105 |

Downloaded from jra-tabriziau.ir at 22:34 +0330 on Sunday November 15th 2026

oher 5 b

2Rslejl Sllloo &b o sl Glols (I 890 )10)L (clodiSliw cilo 5)5l8 bl

ol s > Saely sl g o)kt (sliag sl 0B oy o 490
Sl 95 (gla i > o goed e @ i nl g Sl il o Jlis
OlSe g 03281 0] 39 g0 AL Sl 1o e S lgiody s
213 3955 > 93 g )b oy Bres (laylu Sl (gly (VYAF
dbwl el bayled pl) (Solw 9 (3150 5l Byl a8l 251 ()
2l Sl ) Ll g oad By o > il slagl g lagS)
(5 e
bt g ol 5l it 5 Cawd b B b &y SWaol daws (13938 (¥
gaw )led ol A8 (0 )55 5 B9)bo Il s b Cuws (Bg By L
3 peely bolitel w9 28 (0 @l 8 Cund by (it Sl
(Ve cphlSen 5 (Sl L) w5lo e jg4de |y 851

5 B Sy ccmlio iS5l 039 Sl g Ll LS slaJli
ok S5 Cilies (gla IS 31 (2l I Jlis ol e 35,1355 52 5l
b Jlaws ] 33 ol o odliaol Ll cdlo jd (&LS el 5l cyss 4 g
63955 b Sloged 30,5 1 1g5l 5003 5 5 0392 0 0 ailito (xbaws by
ol o)kl o Jliw adad Colis g CoiS 4 drg b sl i
ol ) lazals 5l S5 claoyes g laojsS & e Jliw (slaaiS
5 2o oleld 0 bl o Jlaw adS &4 s b (VF VY oYY
Lo oy 30 b Wodiges el ol 43 ddlato opl obdlyis Soo5
a8 w0 035y adlllas sl (aladiges (5 slayline Gl ol
Ol 1)l glaJlaw Ly conled oy a)led o815 (3 5 €95 5l
ald 1y alEilof] 5 L5liaisS cloosls duglio oISl Jlno ol izl
g Ol ) aBpiypsl e Sy ol ples Jbs 4 g 35
() Jgi2) Sloyioo 6k (S13)lg Ylein| (slaeiges
Ayl colailine ¥
i sloiges 31,555 A

By oaimd JSis Jlle 5 olerd Sy 38> cold g adlls
e glaghy) 4 Jlw B hjps bl kS (Sl gla i
2 Bl (bl S g (o] slooged I pel (BB 5 SIS
Bz glajbg) 4 (Sl slhadlw Lu g)ldls adlas g ) ol
5 o395 (Ses |y Jlio 6y oy LSt slagls plulis o wlis Sl
Ol alalefl sbaby; b 6 gpate WU L laodly oyl eSS
h Stk glaaidlin calo 5 Wy > (vS clagyglid p3ds calis
5 Jlw Ly lisle ddlls jghaio 4 )5l 00 palp fSitinghy (sl
anil il (et (St 31 Ygoms gl (BL3 S o 5 olulid
S0P PsSwg)Sen pj > Sib gblie (8555 dallas 5 (XRD) (8]
wlagpyy Jloel b Seelpw (SS90 > dgde odlitul o5y
L Sl elgl ¢ b ld il dlge o S3U glae (B9 5 ()99 (ol S
25 o ol 3l )3 35250 (St (glay2541ST

3t Jlodb )3 g dusyso @ye o VW o o s 35 0] dado 0,58 45 Cnug
=B clojlo a5 cpl cy o (5 4 Canl ol @ly dblaeste (gliwg,
WAY Jlo jd dbgoee opl bl Slole g (adiobw (glaoygd 4 bgiye
9 B lojlonle ey ¥ JS5) (Y=Y IYAY wlp ) cunl oads ololis
(F (ladlaio 15
ol B 15y Sl b LS
S S glagSa ] didy S 03 S O ygods ]yl ddlaio jd
sl Jlw (SusTly ¢l SIS gladbgre sluls gla sl |l
olod 3l s L5 ol oo Hlos 0,93 (! (lavab o gl s 4l Lid
RO W Cawddy J..»‘u;[fu.ul LS'L‘“J’W d‘)b S Ol)t’.‘ uw dl.bo)'?

oo

Amas
Gom
erdon . y
A Qgen Afghanistan
South Khorasan Province -2 p
" o Biriand
o Isfahan .. o x
Iran S
9 oZamd
4 Rafsanjan
oy, eman
oSpiee
&Joft

Persian Gulf fenderftbese  Makran
AR namxnmmannl
BNt B
Q o Dubai e eyjaran

ey T
5, (R/ e o

U o a0 data G2025 Goole  Global  Terms  Privacy . Send Produc Feedback 200k L

(nd syl J565) o) ,K0 g b dilaio b oo Lol Cundgo £ IS
Figure 4. Location of South Khorasan in relation to the Sistan and

Makran regions (Google Earth, n.d)

syoe Golis) Gl Jloh g (B0 glooje> 0 o @y (Jiall
SN ol sl pSeda g g 205 Sboj 4 Cus (Ol L
2SS o Cusdi |y B ( BlidisS sladuslis b olpen ¢ yiiSTyy
gl IS Lol laggls § (S plgie 1y e ol ol
Syl ) uw G, "j 95 &by g Cansld oyl ) By 50 Jlo )l (ola Jlaw
J(Basafa, 2008: PL 17, Nos. 6-7) ¢85 o (okwsldl o) slacdy))
Ol Ol S Jliw (G255 9 (08 G Sluan (p i oo (yen ]
9 Cas o9 J.v\ﬁ OL’:.».JL&.‘%\ u’&*“’l dL&aé\JoW Lglsu dlndswm L
lrl e gl ) (Ll 0933l lgioe 1y Jlaw i pl (518
Walter& ) (\c JS\«)) .))f odalie % ul».w.{b U).C 9 UL»|)> v
.(Fairservis, 1959
9 By cdl ) 098 (i Bg)lo aSil (gl (Sl oSl
b )55 3 Ly s syl 5 edlizel b oS gl ok
loyled @)l )8 22 sy p Sl & Sloj k00,8 o o5l (3,5, ks
4 Bl Opgo 4 g Bk (o > wglite sraloli b 5 (o) (Fosh

YA

N0 (V) Y N F+0  oxian il dngly


http://jra-tabriziau.ir/article-1-475-fa.html
http://dx.doi.org/10.66224/jra.2026.12.105

[ DOI: 10.66224/jra.2026.12.105 |

Downloaded from jra-tabriziau.ir at 22:34 +0330 on Sunday November 15th 2026

oher 5 b

o] Clelleo L o iz lolyS (3] 893 )l clodiSlin Sl )l wlisil

o e Slalaw (wlidaiss Y Jgaa

Table 1. Typological Classification of the Studied Pottery
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Table 2. Identified minerals in the studied grooved pottery samples
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Figure 5. Microscopic Images (XPL Light) of the Types of Minerals Identi-
fied in the Pottery from the Chardeh Sourg Site. Row A: (A) Monocrystalline
Quartz (Qm), Polycrystalline Quartz (Qp), Sandstone Lithics (Sst); (B) Heavy
ot Opaque Minerals (Opa), Sandstone Lithics (Sst); © Muscovite Mica (Mos);
(D) Biotite Mica (Bio). Row B: (A) Monocrystalline Quartz (Qm), Polycrystal-
line Quartz (Qp); (B) Sandstone Lithics (Sst); ( ¢) Plagioclase Feldspar (Pla),
Volcanic Rock Fragment (VRE); (D) Heavy or Opaque Minerals (Opa), Mus-
covite Mica (Mos); (E) Igneous Rock.
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Table 3. Description of abbreviations that are used in Table 2.
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Figure 7. C: Microscopic Image, XPL Light, of the Types of Minerals Identi-
fied in the Pottery from the Ghaleh Kamar Zadonbeh Site.(A) Monoctrystal-
line Quartz (Qm), Polycrystalline Quartz (Qp), Heavy or Opaque Minerals
(Opa), (B) Volcanic Rock Fragment (VRE), ( ¢) Amphibole (Am), Muscovite
Mica (Mos), (D) Metamorphic Rock Fragment (MRF), (E) Sedimentary Sand-
stone Lithics (Sst), (F) Igneous (Plutonic) Rock Fragment.
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Figure 8. D: Microscopic Image, XPL Light, of the Types of Minerals Identi-
fied in the Pottery from the Anbaz Poshteh Hajiabad Site. (A) Monocrystalline
Quartz (Qm), Polycrystalline Quartz (Qp), (B) Sandstone Lithics (Sst), Musco-
vite Mica (Mos), ( c) Metamorphic Rock Fragment (MRF), Heavy or Opaque
Minerals (Opa), (D) Volcanic Rock Fragment (VRE).
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Figure 6. P: Microscopic Image, XPL Light, of the Types of Minerals Iden-
tified in the Pottery from the Kalateh Shahpouri Site. (A) Monoctystalline
Quartz (Qm), Polycrystalline Quartz (Qp), (B) Sandstone Lithics (Sst), Am-
phibole (Am), Muscovite (Mos), Heavy or Opaque Minerals (Opa), (c) Met-
amorphic Rock Fragments (MRF), (D) Shale (Shi), (E) Grog or Pottery
Fragments (Grg), (F) Siltstone Lithics (Silt), (G) Olivine (OI)
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Figure 9. E: Microscopic Image, XPL Light, of the Types of Minerals Iden-
tified in the Pottery from Tappeh Koureh Mohammadabad. (A) Monoctys-
talline Quartz (Qm), Orthoclase (Ort), Calcite (Ca), (B) Plagioclase (Pla), (c)
Polycrystalline Quattz (Qp), Muscovite Mica (Mos), (D) Volcanic Rock
Fragment (VRE), (E) Sedimentary Sandstone Lithics (Sst), Heavy or
Opaque Minerals (Opa)
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Table 5. Phases identified by X-ray diffraction (XRD) analysis

@), Jlw dg03 0;lesd (58) XRD gobs Ref
1 2 Quartz, SiO, (Ref: 01-083-2465)
(2f) Albite, NaAlSizOg (Ref: 01-076-0898)
Kieserite, MgsS4O20Hg (Ref: 96-110-0094)
2 Y Anorthite, CaAl;Si,Og (Ref: 00-041-14806)
(42f) Quartz, SiO, (Ref: 01-083-2465)
Enstatite, MggSigO24 (Ref: 96-900-3434)
3 ¥ Labradorite, Na0.4Ca0.6A11.6Si2.408 (Ref: 00-003-0499)
(105-51) Microcline, KAISizOg (Ref: 01-087-1791)
Quartz, SiO, (Ref: 96-900-5022)
Augite, Ca(Fe,Mg)Si,Og (Ref: 00-024-0201)
Albite, NaAlSizOg (Ref: 01-083-1607)
4 5 Quartz, SiO, (Ref: 96-900-5022)
(13tf) Hedenbergite, CaFeSi;Og¢ (Ref: 00-041-1372)
Albite, NaAlSizOg (Ref: 00-001-0739)
5 6 Albite, NaAlSizOg (Ref: 01-083-1611)
(591) Quartz, SiO, (Ref: 01-085-1780)
Hedenbergite, CaFeSi,Og (Ref: 01-071-1500)
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Stacked XRD Patterns with Identified Phases
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Figure 10. Stacked X-ray diffraction (XRD) patterns of the five pottery samples investigated in this study.
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Table 6. Weight Percentage of Elements Present in the Studied
Sample 1 2 3 4 5 6
@] 43.46 28.03 28.57 35.83 35.70 25.29
Si 11.08 15.19 15.36 13.05 14.60 10.94
Ca 11.62 3.27 3.67 7.31 2.38 8.49
Al 5.20 6.78 7.14 6.10 6.75 4.56
C 6.79 3.30 4.68 7.14 10.51 3.56
Fe 2.70 3.49 3.51 3.20 3.94 3.21
K 1.40 3.05 1.67 1.09 2.48 2.18
Mg 2.02 1.63 4.55 291 2.14 1.51
Ti 0.29 0.43 0.20 0.09 0.14 0.12
Na 1.13 0.78 1.18 1.49 0.18 0.11
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Figure A: Pertaining to Sample 1 from Tappeh Soutg site — with scales from left to right: 40 pm40\,\mu\ text{m} 40um—

50 um50\,\mu\text{m} 50um—500 pm500\,\mu\text{m}500pm—-1 mm1\,\text{mm} Imm.

Figure B: Pertaining to Sample 2 from Tappeh Soutg site — with scales from left to right: 20 pm20\,\mu\ text{m}20pm—

40 pm40\,\mu\text{m}40um-100 pm100\,\mu\ text{m} 100pm—500 um500\,\mu\ text{m} 500pm.

Figure C: Pertaining to Sample 3 from Kalateh Shahpouri site — with scales from left to right: 20 pm20\,\mu\text{m} 20pm—

50 um50\,\mu\text{m}50um—500 pm500\,\mu\text{m}500pm—1 mm1\,\text{mm} Imm.

Figure D: Pertaining to Sample 4 from Ghaleh Kamar Zadonbeh site — with scales from left to right: 10 um10\,\mu\text{m} 10pum—

20 pm20\,\mu\text{m} 20um-300 pm300\,\mu\ text{m } 300p.m—500 um500\,\mu\ text {m} 500pm.

Figure E: Pertaining to Sample 5 from Anbaz Poshteh Hajiabad site — with scales from left to right: 20 pm20\,\mu\text{m}20pm—

40 pm40\,\mu\ text{m} 40um-300 pm300\,\mu\ text{m } 300pm—500 um500\,\mu\ text{m} 500pm.

Figure F: Pertaining to Sample 6 from Tappeh Kourech Mohammadabad site — with scales from left to right: 20 um20\,\mu\text{m} 20um—

40 pm40\,\mu\ text{m} 40um-100 pm100\,\mu\ text{m} 100pm—500 um500\,\mu\ text {m} 500pm.
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