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Abstract

Grey Ceramic culture in the second millennium B.C. have been the controversial issue
in the Iranian Archaeology. Since most of the grey ceramics have been discovered from
the burials, it remained some questions regarding the socio-economic conditions of the
individuals. Also the rarity of settlement contexts have added some ambiguities as well.
For this, material culture and archacometrical analysis on the grey ceramics might be
helpful to clarify some aspects of socio-economic condition such as, ceramic production,
standardization and production organization. This paper will attempt to argue about
some aspects of ceramic production in Qeytariyeh cemetery at Tehran plain with metric
and chemical analysis. Ceramic analysis demonstrated a number of attributes which are
including uniformity of decoration and dimensions, homogeneity of ceramic shapes,
the variety of resources and preparation processes. The result of the analysis inspired
us to draw the ceramic production organization through the standardization indicators.
Finally, it can be proposed the scale and intensity of ceramic production in Qetariyeh

might be the household industry or workshop industry.
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Introduction

Some sudden changes in cultural materials, the widespread cemeteries and
unidentified settlement evidence in the second millennium B.C. encouraged
scholars to study and propose some theories to interpret these cultural changes.
According to the new researches and reassessment projects, it is needed to review
and revise the chronology and older theories in this period.(Danti, 2013; Fazeli
Nashali & Coningham, 2007; Hosseinzadeh et al., 2017; Fazeli, 2015; Sarlak,
2011; Farokhnia, 2020)

In fact, the comprehensive studies should be conducted to shed some lights on
these ambiguities and restudy projects on some discovered collection would be
necessary. Since just a few direct evidence related to the occupation have been
found from the cemeteries, multidisciplinary studies such as archaeometrical
analysis on the material culture (grey ceramics) might be helpful to study on the
indirect evidence related to the ceramic production and production organization.
In this paper, we have examined the standardization hypothesis in Qeytariyeh
ceramic collection through the metric and chemical variabilities.

Qeytariyeh cemetery is located in the Shemiranat County, northern parts of
Tehran and in the south of Qeytariyeh Park which is destroyed by construction of
buildings and expanding residential areas in 1960s. The rescue excavation was
conducted in 1968 and 1969 by Kambakhshfard (Kambakhsh Fard,1991). The
restudy project was conducted in the National Museum of Iran (Farokhnia, 2020).
The project provided us the opportunity to work on technological behaviors of

the ceramic collection.

Materials and Methods

During the museum fieldwork, 1809 pottery vessels was registered. The ceramics
were classified into different types or forms. The vessels present 23 types and
6 subtypes. The largest color category was grey (78.38). Of these 50% have
burnished treatment techniques and 70% of the ceramic wares have fine texture
bodies.

The methodology combines the metric and chemical analysis to trace
technological attributes. Metric indexes have been considered to evaluate the
degree of standardization. Seven measurements were made on the pottery
vessels: rim diameter, base diameter, wall thicknesses, height, pedestal height,
spout height and neck height.

The Potteries also were analyzed with a Portable Energy Dispersive X-Ray
Florescence (ED- XRF), to study the compositional data and variability. Among
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these potteries, one hundred and eighty representative samples belongs to 21

type or forms were analyzed.

Disscusion

Metric indexes demonstrated the homogeneity of some dimensions in different
types or forms. Besides that, some distinctive motifs have been used on the
specific ceramic forms.

Despite similarities in production techniques, the chemical composition of
raw materials demonstrating two distinct type of clay sources. In this regard,
availability of raw material, changing in technology, introducing new function,
or even change in technical skills might be considered for changing in the raw
source. The chemical composition of pottery samples shows that two distinctive
geochemical groups does exist within our database. A calcareous clay composition
with visible lime peddles whereas another clay is a siliceous deposit rich in Fe,
Rb, and Nb.

Among the collection, a large number of shapes associated with drinking
function such as tankards, spouted jars, handled pitchers, spouted jugs which
might be the most distinctive funeral function, have been identified.

Obviously we don’t have access to the direct evidence of ceramic production
in Qeytariyeh. However the recognized ceramic attributes would provide us the

evidence of production organization.

Conclusion

Several Factors such as homogeneity in vessel form dimensions, manufacturing
technology and chemical composition reflect specialized production in Qeytariyeh
collection. In fact, most of the pottery vessels have very close dimensions in
the specific form. The specialized production in Qeytarieh can be evidenced
by standardized large number of final products, which show a constant formal
and technological attribute. The high diversity in ceramic types and the ceramic
surface treatment (burnishing surface treatment) brought to light the evidence of
proxy of craft specialization and high skills of local producers.

Thus our examination and documentation suggests Qeytariyeh ceramics have
been produced by a given specialist workshop which are extremely homogeneous
or standardized.

Sinceboth type of clay sources have been used simultaneously in manufacturing
process, it can be deduced that probably two active Workshops were involved in

production of entire manufacturing process.
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Taking in mind, that the calcareous clay has an advantage to form much easier
and considering various range of skill level in production specific forms, it can
be deduced that beside specialist also trainees were involved in manufacturing
of end-product at least in some specific forms. This observation might explain
the need for a shift in clay from siliceous to calcareous, as the raw source should
also be in adjacent with professional skills.

At the end, the result support the hypothesis household industry or workshop
industry model for production organization in Qeytariyeh based upon standardized

ceramic production and skilled producers in the ritual context.
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Fig. 1. Qeytariyeh Location in Tehran Plain (Farokhnia, 2019).
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Fig. 2. Excavation area in the Qeytariyeh Park (Farokhnia, 2019).



M)\ﬂw\b:ao\;aa\eo\.ﬂ\hal fo |

OliuysS o2l 2b5 g oyl 3B 3850 51 s ool )3 dplad iy S CoBge 3 a2 Ly

Slodaleiwdd gl g Laausl (585 (6)S55b codalewdds ol degoro (Slyld (yainon 9
o2l s Jliws dalllas Bun Ly 5 g el sy o 51834 (90 L iglS 0
5 Sy i g Lo Shog b by 50 (S Slgoe | s ol (s (gliwsly 5o oliusysS
slaadl, LIS ¢, 855L 5 adllle Ltmgh 75k oyl oS ol (oolonn ! blpts (Ll iz o2
N7 Log 9) S LB iyads )00 5 bl ol (Lo 890 55 25290 dolad sl odslcansay

addlao 3)90 ‘ﬁ&)é D‘a.o
u_w))g)l O 9 04 b_uo PY] JLQ_M\) d)_b dde YA cd\_:)hd dslas dyg0 :\_954.7:.0 OLgA)Q
a0 b Jlw 5 ZVARA laacpl 5100 Jgis) wucs (gt 4558005 # 9 45,8 YT 4 4yl
}‘ S VWY Lﬁ_?d)b k.i}) 4_.: ZG/‘”Y‘ 9 cd‘b?.&.g k_i_.)) 4_3 ZA,VY’ 6}J)§ &_/i}) 4_.) Z\,V; 46)1.»«;[5 &_3)
o5 (S L eyalyslis £l 4 Lus il Lo ceninS L 5 i 2050 70 390 slaoy
5 iyl Lo cainS L L 5| oo 5 (syiasS1s S5y 40 bl ] 45 cons] aseino IS

lad i (5l i35 Syt 0T
Sgo g yolic 5l oolitwl g pids oo (claojlusl gy ls claaisS s pyd )5 3315385 48 Lol 51
2 (S aass e dalllas 55 Lislgs o 45 ditwn ol Sy Jlw cale gl jascie
4 (Blackman et al., 1993; Costin & Hagstrum, 1995; Rice, 1987) (g3Luwdlasbuwl g 4 g3
s o Jlaw gladigel g il paitune Walgd 4o olowd pis 4 dngi b 5 wiS SISl
Coenl dplad daaly clornls oobaml wld Julow (sl 00 S5 sla Spog ol g e lus
) b (lmeglsl «Sypo 30Ul 5 18 sl S yine 50 s il 20,5 Ty (Shaiz g
ol 310 b g el Il Bgyls 4187 10,8 g 4L cadg) Jobo ccalbuis (gl Sy las
3 i 31950 s 8 calos JJods 456818 ¢ Jliw degomo ol yd odi lwlus A58 YY
) s ol g3 S5 & ¥ g 3 58 (535050 gy (<Spin L) L
oy bl 4555y 35 gyl ol aS ol [astine ol suis oyl Ln ) oL ol ey 4368V
(5319385 51 gyl 851001 LT 4 cmlonl 4SS Lol casyls pa b JSoiv 9 o8 yassl olacalos
cdd ylad: Jio Byl claoilusl aS assS ol S)o (gl it Jloye s 50 caloa b g )L, SS
WWlad S alold 1 Sohe ds 51L SO0p 1SSk do ¢l dn g glas)] cccobus oS ylnd
B0 Lol 151985 a8 wad o L s plul gy g 3dUT 51 sielccwd s gl
9 oyt yelas 4568 )0 gyt L3 Lol o (Slows Ao L adly cpls issle LadssS 5|
o L a5 ol iyl gl Lol 3 o 000 0l o 23550 ) 5 5yl ) 553
W U1 v L oolus g 4l0a0b (slaye L a8 J o ol 4o laye s 04,8 )5 andl casleglice
Lo o3l g La s (281955 1588 418550 (gl (omwlio i gl puate a8 conl o
s 4o 4S8 gl 4o el (65500 4565 4 15 LaSeY 5 Lo S5 wislo (6,500 (sladiS o
s 56395 yxSolee Ao S0P A 1 pin > Pl jobds coalis yuate (g Sojlu]
ol aild adold Sl o o s 3 i gl



| fy | igedbeil 9 Lig 3

LY L5E 8) asand i Byl wlidrdisS.) Jodo
Tab. 1. Typology of Qeytariyeh ceramic vessels (Farokhnia, 2019).
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Tab. 2. Standard deviation of Qeytariyeh ceramic dimension (Farokhnia, 2020).
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Fig. 3. Standard Deviation of ceramic type’s dimension (Farokhnia, 2019).
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Fig. 4. a: Correlation between decoration and vessel shapes, Qeytariyeh Restudy Project
(Farokhnia, 2018).
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d: The carved and raised nested circle on Handled pitcher/ Q.R.
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e. The semi-circle/crescent and two raised bottom shape under the large plate/Q.P, National
Museum of Iran (Museum no. 4460-4355, Photo by: Neda Tehrani & Nima Fakoorzadeh).
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Tab. 3. Selected wares for chemical analysis (Authors: 2019).
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Tab. 4. Table concentration mean for elements contributing in hierarchical clustering
test for two clusters. Cluster one including 262 and cluster two contains 188 observations
(Islami, 2019).

Cluster Means
Cluster Count Ti Fe Al v Ni Zn Rb Sr Y Zr Ca

1| 262 4150,9/40646,5 64091,9 135,465 64,544 136,078 83,970/516,908 26,806| 185,7 45893,4
2| 188 6757,7 63056,3 80397,6 195,422 83,806/ 212,485|120,946 416,556 33,695 239,0 23853,9

- Cluster 1
— Cluster 2

Ti Fe A VWV N Zn Rb S Y Zr Ca
Cluster Means
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Fig. 5. Line plot of cluster means presenting variation in elemental concentration in each
cluster (Islami, 2019).
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Tab. 5. Correlation between the vessel’s types and clay sources (Islami, 2019).
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Fig. 6. The distribution pattern between clay source and vessels types (Islami, 2019).
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