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Cremated human remains from Zard-e Sahel, Kashan, Iran
Arkadiusz Soltysiak*

Abstract

During the archaeological survey around Kashan, an assemblage of lithics was found at Zard-e Sahel together
with many human and a few animal bone fragments. Based on the lithic typology, it was tentatively dated to the
Late Neolithic. Most human remains were cremated at a relatively consistent high temperature and represented
several adult and non-adult individuals. Although the assemblage was exposed on the soil surface and affected
by various taphonomic agents, some traces of the red ochre were still visible on the surface of three elements.
The frequencies of retrieved elements were somewhat different than at a nearby contemporary site of Tepe
Sialk, likely due to the fragmentary character of the assemblage from Zard-e Sahel. Although cremation was
not popular in the Near East, this burial custom was relatively more popular during the Neolithic than in the
later periods.
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Introduction

In 2003, Fereidoun Biglari conducted a survey
of Palacolithic sites to the west and south-
west of Kashan, as part of the Sialk Recon-
sideration Project (SRP) under the supervision
of S.M. Shahmirzadi. A surface bone scatter
and lithic artifacts were found on a traver-
tine mound called Zard-e Sahel, southwest of
Kashan (33°55'32.37"N, 51°23'45.27"E) (Fig.
1) (Biglari 2004). This mound is part of a clus-
ter of three travertine mounds situated east of
the Kashan-Isfahan Highway, at an elevation
of approximately 1,050 meters above sea level.
The other two mounds, Sefid-Ab and Kuh-e
Sahel, also yielded lithic artifacts: Sefid-Ab pro-
duced an Upper Paleolithic surface assemblage
(Biglari 2004; Shidrang 2009), while Kuh-e Sa-
hel included only two lithic artifacts that could
not be attributed to any specific cultural period.

Aside from the top of the Zard-e Sahel
mound, which has a diameter of about 40
meters, other sections have been significant-
ly destroyed by travertine quarrying activi-
ties. Biglari collected a total of 306 lithic arti-
facts from the mound's top, including cores,
flakes, blades, bladelets, and nine tetouched
tools. Of these, one core is identified as a
bladelet core. Among the retouched tools are
three made from bladelets: a backed bladelet,
a lunate, and a notched-denticulate tool. Sim-
ilar lunates are commonly found among the
chipped lithic artifacts from Sialk I and II on
the northern mound of Sialk, roughly 5 km to
the north-northeast of Zard-e Sahel (Biglari,
2003). Additionally, further surveys of a small-
er mound on the northwestern edge of Zard-e
Sahel yielded 20 chipped stone artifacts, several
of which are retouched tools, including a lu-
nate made on a bladelet.

The presence of these lunates in the lith-
ic industry of Zard-e Sahel, along with other
bladelet products and cores, suggests that the
occupation of Zard-e Sahel was probably con-
temporary with the Sialk I-II periods at the
northern mound of the Sialk site cluster (Biglari
2003). Another significant finding at Zard-e
Sahel is the large number of broken bone frag-
ments, primarily human, found on the surface
of the mound. Some of the bones display traces

of red ocher and cremation, which may indicate
the presence of possible 6th—early 5th millenni-
um BCE burials at the top of the mound. This
assemblage was taken to the National Museum
in Iran and then studied there in June 2017.

Human remains

In total, there were 658 human bone frag-
ments, including 613 (i.e. 93%) cremated. The
total weight of the assemblage was 1199g in-
cluding 734g of long bone fragments, 329g of
skull fragments, 95g of other elements and 41g
of subadult remains. This is much less than the
expected weight of an average adult cremated
skeleton, which is above 2000g according to
several experiments (Ubelaker & Rife 2007),
but the presence of elements with variable size
and age-at-death clearly indicated that there
were mixed elements of many individuals and
any estimation of the number of individuals
is impossible taking bone fragmentation and a
low number of identified landmarks.

‘Two characteristics of every fragment were
noted: (1) anatomical identification, if possible,
and (2) colour in a simplified scale: W — white,
LG - light grey, DG — dark grey, B — black,
NC — non-cremated, i.e. ivory/yellowish; or a
combination of two colours (McKinley 1994,
Jaskulska 2020). The colour of cremains is cor-
related with a combination of time and tem-
perature at the funeral pyre and in general bone
turns black at the temperature of c. 300°C and
then with the rise of temperature goes through
dark gray and light gray to white above 800°C.
This process of colour change is the effect of
organic carbon oxidation (Walker ez a/ 2008),
which may be not uniform across the whole
skeleton and also across one element, depend-
ing on bone structure and exposure to heat.

Among all elements, 115 (17.5%) were
too small to be identified with confidence, 474
(72%) represented adult individuals (Table 1)
and 69 (10.5%) belonged to subadults of var-
iable age-at-death (Table 2). No reliable indi-
cators of sex were identified except two right
supraorbital margins that were relatively thick
(grade 4*, more likely male than female, after
Buikstra & Ubelaker 1994) and one gracile
fragment of the right mandibular body (height
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at the mandibular foramen 25.7, breadth 8.0)
that belonged more likely to female than to
male individual (Fig. 2).

Most cremains were white or light grey
and only a small fraction was dark grey or
black, indicating the relatively high and uni-
form temperature of the funeral pyre. There
was some difference between adult and sub-
adult cremains, the former more frequently
darker, indicating that the process of carbon

o

oxidation was still not completed. Many adult
fragments were not cremated at all, which did
not occur in subadult remains (Fig. 3) and the
frequency of unburned fragments was high-
er in long bones, compared to skulls (Fig. 4).
However, the degree of fragmentation was
similar in burned and unburned elements. At
three cremated fragments (radial shaft and
two pieces from pelvis) some staining by red
ochre was present (Fig. 5).
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Fig. 2. Cremated fragment of a mandible. The uniform
white colour suggests that the cremation temperature
was above 800°C. Photograph by Arkadiusz Soltysiak.

Cremation was not uncommon at the ar-
chaeological sites near Kashan. At Estark two
pits filled with cremains were found in a grave
dated to the Late Bronze Age / Iron Age (Sol-
tysiak et al 2016), which contained fragments
representing at least 13 individuals (Hossein-
zadeh et al. 2017). However, the most direct
analogy to the cemetery at Zard-e Sahel is Tepe
Sialk where the cremains of five individuals
buried in vessels were found in one context

dated to the Late Neolithic (Soltysiak & Fazeli
Nashli 2010). In four of them, variable quanti-
ties of red ochre were found as well.

The frequency of bones representing vari-
ous body parts is different at Zard-e Sahel and in
four adult individuals from Tepe Sialk (Soltysiak
& Fazeli Nashli 2010). It seems clear that the as-
semblage from Zard-e Sahel is dominated by cra-
nial fragments and pieces from long bone shafts
(Fig: 6) and the elements from the axial skeleton,
hands, feet, shoulder and pelvis are under-repre-
sented. However, this is likely the effect of tapho-
nomic factors that affected the assemblage from
Zard-e Sahel to a much higher extent than the
cemetery at Tepe Sialk which was well protected
by many metres of the subsequent strata.

Conclusion

Although heavily destroyed, the cemetery at
Zard-e Sahel provides evidence that cremation
at Tepe Sialk during the Late Neolithic was not
an exception, and it could have been a common
burial rite in the region. There are also some
more distant contemporary cemeteries with

Table 1. Anatomical identification and colour of cremains, adult individuals.

Element not cremated | W W+LG | W+DG | W+B | LG DG | B |Total
cranial vault 9 49 47 2 11 18 7 2 | 145
cranial base 2 1 1 4
cranial face 1 1
mandible 2 1 1 4
vertebrae 1 3 4
ribs 6 2 8
scapula 1 1 1 3
hand bones 1 2 2 5
pelvis 10 4 14
humerus 6 19 7 1 33
ulna 7 2 2 1 14
radius 7 1 8
femur 5 4 8 2 2 | 21
tibia 3 2 7 3 15
femur or tibia 9 6 5 1 7 1] 29
fibula 6 5 4 1 16
fe+ti+hu 9 24 15 18 8 3| 77
ul +ra+ fi 3 33 7 3 46
long bones 11 8 5 2 1 27
Total 45 194 118 26 20 46 15 | 9 | 474
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Table 1. Anatomical identification and colour of
cremains, subadult individuals.

Element Age-at-death W | WHLG LG DG | Total
cranial vault subadult 6 6 12
cranial vault 0-1 years 6 6
cranial face 0-1 years 1 1
vertebrae subadult 1 1
long bones 0-1 years 7 7
long bones 1-7 years 18 11 1 30 a b
long bones subadult 10 10 . . .
p— 714 years 5 5 Fig. 3. Frequencies of colours in (a) adult and (b) sub-
Total S 6 m T 1 eo adult elements. Yellow denotes non-cremated fragments.

Drawing by Arkadiusz Soltysiak.

a b

Fig. 4. Frequencies of colours in (a) cranium and (b) long
bones of adult individuals. Yellow denotes non-cremat-
ed fragments. Drawing by Arkadiusz Sottysiak.

Fig. 5. Staining by red ochre on three cremated bone
fragments from Zard-e Sahel. Photograph by Arkadiusz

Soltysiak.
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Fig. 6. Correspondence analysis biplot showing differences in body part distribution between Zard-e Sahel and four
adult cremation burials at Tepe Sialk (data from Soltysiak & Fazeli Nashli 2016). Drawing by Arkadiusz Soltysiak.
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multiple cases of cremation, at Yarim Tepe II in
northern Iraq (Merpert & Munchaev 1987) and
at Tell el-Kerkh in north-western Syria (Tsuneki
2011), therefore it seems that cremation may
have been relatively popular in the whole Near
East during the Late Neolithic.
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