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Abstract

The time period between the end of Hajji Firuz and the beginning of Dalma and the formation, later
development and expansion of the Dalma culture to adjacent regions such as Kurdistan, Zanjan and
the central Zagros as well as the origins of this culture have always been the focus of intense research
and debate between archaeologists. New evidence of the Dalma culture in the Nakhichevan region
and the region’s proximity to the main obsidian deposits, on the one hand, and its proximity to one
of the main corridors leading to northwest Iran on the other, how and why this culture emerged in
this region of the southern Caucasus as well as its chronology are of great importance for
understanding of the Dalma culture in the Caucasus. This paper presented a discussion on the origins
of this culture and the Formative and Transitional phases of Dalma from the terminal Late Neolithic
to the Early Chalcolithic by advancing a new chronology. Basic and fundamental questions related to
this culture, including the transition from Hajji Firuz to Dalma, the exact time span of the Dalma in
the northern and central Zagros and the intermediate areas in between, and the origins of the culture,
remains unanswered. The present paper aimed to provide answers to some of these questions to the
possible extent based on new findings. Here the entire absolute dates available for northwestern Iran
and central Zagros, from those deriving from the 1960s and 1970s excavations of Dalma Tepe, Sch
Gabi, Godin to the most recent C14 radiocarbon dates from such sites as Dava G6z, Kul Tepe
Gargar and Nad Ali Beig Sonqor were evaluated and then were compared to the related evidence
from the South Caucasus reported from Nakhchivan Tepe and Ugan Agil to propose a new absolute
chronology for the Formative Dalma and the Dalma horizon. Based on the existing absolute dates, a
timespan between 5400/5350-5000 BC was suggested for the Formative and Transitional Dalma and
between 5000—4500 BC for the Dalma period proper.
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Introduction

Zooarchaeology is a branch of bioecology that deals with the interactions between animals and their
surrounding environment. As an interdisciplinary research area similar to archaeobotany,
archaeoparasitology and other interdisciplinary sciences, zooatchaeology is the focus of the present
study. It encompasses examination of biological patterns, hunting processes, settlement patterns,
domestication, animal husbandry, and climate change .

The most basic goal of zooarchaeology is to understand the relationship between human and animals,
and by virtue of animal skeletal remains from archeological sites, it is possible to reconstruct local
cultures, subsistence patterns, settlements, etc. The original objectives of the excavation at Shirtal
included demarcating the site’s core zone, and proposing absolute and relative chronologies. The site
contains evidences from the late and early Bronze Age and Neolithic periods. Examination of animal
skeletal remains from archaeological sites is of significant help in the reconstruction of local cultures,
subsistence systems, climate, vegetation, and mortuary customs.

Tepe Shirtal (Shirepazkhana) lies 9 km southeast of Qazvin Province. At the moment the site sits in
front of the Qazvin Nirou Mohareke Machinery Co. Salvage excavations were conducted at Shirtal
(Shirepazkhane) in 2015 and 2016 under the direction of Mohammad Reza Asgari. In addition to
pottery, occupational remains and floral evidence, the site yielded a significant faunal assemblage
comprised of different species.

Introduction

In the first half of the 5th millennium BC or even a little bit eatlier at the end of the 6th millennium
BC, the Dalma pottery tradition or cultural complex spread significantly over most parts of northwest
and west Iran. Dalma Tepe was excavated by Charles Burney in 1958 and 1959, and later by Cuyler
Young in 1961. Although this project was initially planned to explore the first settled village societies
in the region, in the wake of the excavations, the site became famous in archaeological literature for
its transhumant pastoralism nature and its typical pottery assemblages [1].

The culture would further step to the fore when related evidence was identified and published from
much more outlying regions as far as Mesopotamia and the Caucasus (2,3,4,5). While Dalma is
actually a distinct pottery phenomenon characterized by a homogeneous style in most of the involved
regions, mainly clustered in the Zagros mountains, this pottery tradition owes its fame principally to
its wide geographical distribution.

Despite all the efforts to elucidate the cultural situation of Dalma, the period still remains among the
most perplexing archaeological periods in northwestern and western Iran. Only its diagnostic,
consummate pottery is well known, with its other cultural, economic, social and political aspects
remaining largely mysterious. For example, the chronology and origins of the culture are some of the
most obscure topics of the regional archeology. In other words, our information about the economic
or social organizations of the pertaining societies is quite limited, and a better and more complete
understanding of them requires extensive excavations in its homeland. The questions related to the
sites and places where Dalma pottery was found in prehistory quickly turned into how and why this
pottery tradition spread. On the other hand, the absence of absolute chronologies and detailed
stratigraphic profiles for the previous excavated sites has made the questions of the origins and
formation of this culture and the exact date of the period particularly challenging.

Materials and Methods

Dating samples used in this study; Absolute chronologies (C14) using Accelerator Mass
Spectrometer (AMS) method

This research draws on the results of absolute radiocarbon dating of samples from the following
seven sites: 5 samples from Ucan Agil, 7 samples from Nakhchivan Tepe, 3 samples from Dava G6z
Khoy, 2 samples from Kul Tepe Gargar, 7 samples from Nadali Beyg, a single sample from Dalma
Tepe, and another from Tepe Silveh Piranshahr. Of the total of 26 samples, 16 were analyzed at the
Dipartimento di Ingegneria dell’Innovazione of the Universita del Salento at the CEntro di
DAtazione e Diagnostica. Seven samples from Nadali Beyg were analyzed and dated at the dating
laboratory of the University of Tokyo. The single samples from Dava G6z and Tepe Silveh were each
analyzed at the Sace Lyon and Curt-Engelhom-Centre for Achacometry, Mannheim, Germany
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respectively. Calibration of conventional radiocarbon dates to convert them to calendar years was
complete by OxCal version 4.4 based on the latest and most up-to-date atmospheric data [6,7]. The

dating results along with their calibration are given in Tables 1 and 2 and Figures 1-3.

Table 1: Calibrated C14 radiocarbon dates from Dava G6z [8,9], Ucan Agil [4], Nakhchivan Tepe [2,3], Nadali Beyg [10],
Kul Tepe Gargar [11,12], Dalma Tepe [13] and Tepe Silveh [14]

Radiocarbon

NO Site and Sample ID Age (BP) 813C (%) Dating (Cal BC)
1 Dava Gbz - LTL-13270A 6272 + 45 BP - 5356-5204 calBC (95.4%)
o | DavaGoz-(Lyon-1538/SacA- 5860 + 40 BP - 4831-4612 calBC (95.4%)
38687)
3 Dava Géz - LTL-13271A 5823445 BP - 47884550 calBC (95.4%)
4 Ugan Agil - LTL20600 6275 + 45 BP 242403 5332- 5204;(25;;;)5068 calBC
5 Ugan Agil - LTL20598 6087 + 45 BP 202404 5208 — 4846 calBC (2sigma)
6 Ugan Agil - LTL18738A 5851 + 45 BP 164 +0.3 4831- 4587 calBC (2sigma)
7 Ugan Agil - LTL-20599 5800 + 45 BP 189404 4783 — 4540 calBC (2sigma)
8 Ugan Agil - LTL20596 5838 + 45 BP 165+04 4796 — 4550 calBC (2sigma)
9 Nakhchivan Tepe - LTL19695A 6102 + 45 BP 232404 5209 — 4930 calBC (95.4%)
10 | Nakhchivan Tepe - LTL19694A 6028 + 45 BP 221+03 5038 — 4799 calBC (95.4%)
11 | Nakhchivan Tepe - LTL19693A 5967 + 45 BP 212404 49594725 calBC (95.4%)
12 | Nakhchivan Tepe - LTL19696A 5951 + 45 BP 308+0.6 4941-4722 calBC (95.4%)
13 | Nakhchivan Tepe - LTL17636A 5956 + 45 BP 259405 49454722 calBC (95.4%)
14 | Nakhchivan Tepe - LTL18624A 5724 + 45 BP 203 +0.1 46864464 calBC (95.4%)
15 | Nakhchivan Tepe - LTL18625A 5777 + 40 BP 23105 47204529 calBC (95.4%)
16 Nadali Beyg — TKA — 19192 5898 + 26 BP - 4832 — 4714 calBC (95.4%)
17 Nadali Beyg — TKA — 19193 5909 + 26 BP - 4837 — 4721 calBC (95.4%)
18 Nadali Beyg — TKA — 19194 5935 + 25 BP - 4895 — 4726 calBC (95.4%)
19 Nadali Beyg — TKA — 19195 5932 + 26 BP - 4893 — 4725 calBC (95.4%)
20 Nadali Beyg — TKA — 19196 5996 + 25 BP - 4951 — 4799 calBC (95.4%)
21 Nadali Beyg — TKA — 19197 6009 + 26 BP - 4986 — 4834 calBC (95.4%)
22 Nadali Beyg — TKA — 19198 5993 + 25 BP - 4946 — 4799 calBC (95.4%)
23 Kul Tepe Jolfa - LTL-14991A 5939 45 BP - 4937 — 4717 calBC (95.4%)
24 Kul Tepe Jolfa - LTL-13047A 5647 + 50 BP - 4603 — 4358 calBC (95.4%)
5208 (3.4%) 5159 calBC
25 Dalma Tepe - P503 5990 + 90 BP - 5124 (1.5%) 5091 calBC
5083 (90.6%) 4682 calBC
26 Tepe Silveh — MAMS -40845 5870 + 23 BP - 4797 — 4687 calBC (95.4%)

Chronology of the Formative /Transitional Dalma — Dalma Period

In light of absolute radiocarbon dates from major Dalma sites we can now speak with some certainty
about the chronology of the culture. The chronology suggested by the available absolute dates from
sites like Dalma Tepe [13,15], Dava G6z [8,9], Nakhchivan Tepe [2,3], Ucan Agil [4], Nadali Bey
Sanghar and Keliai [10], Kul Tepe Gargar [11,12], Tepe Silveh Piranshahr [14], Tepe Qeshlaq [16],

Tepe Kelnan Bijar [17] and Soha Chay Zanjan [18] is given in Figs. 1 to 3 and Table 1.
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Fig 1. Chronological sequence of the Late Neolithic, the Formative Dalma and the Dalma period in northwestern Iran, the
Central Zagros and the South Caucasus based on calibrated absolute C14 dates
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OxCal v4.4.4 Bronk Ramsey (2021): :5 Atmospheric data from Reimer et al (2020)
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Fig. 2. The phasing of Dalma into the two Formative period and the Dalma petiod based on absolute dates
1- The later Late Neolithic petiod and the Formative Dalma: 5400/5300-5000 BC. (Figute 3)

2- Dalma period: 5000-4500 BC. (Figures 1-2; Table 2)
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Suggested period and phase Calibrated BC
Later Late Neolithic/Formative Dalma 5400/5300 — 5000 Cal BC
Dalma 5000 — 4500 Cal BC

Table 2: Proposed chronology for the Formative Dalma and the Dalma period based on absolute Carbon 14 dating

Tl life 5565
Region | S"° Perdod |yabNo| bp Provenience Notes
P57 | 504160 Jop L2sm TSaclt phase
Pisdeli Tepe [Hasanly VIT[P-504 5520280 [Op Sws Pisdeli phase
505 5640£80_[Op ISir_10 Pisdeli phase
Dalina Tepe | Hesanlu IX [P-503 | 599090 _[Op. IV Sir.4a [Dalma phase
Uniia 502 6300 £ 80 _[Op. V Stratu: 4: Phase B-D Yol Firuz Phase
Basin Hasanlu X H12 Stratum 6 Area 2; Structure VI, Phase
Hajii Firuz X183 | es702100 D Taiji Firuz Phase
Tepe = 7270 £90_[0p 1 Siratum D5 Tajj Firuz Phase
oo P-4 | 5460280 [Trench FI0 Stratum 2 Arca 1 Pisdeli phase
P-1842 | 5370 £80_|Trench F10 Stratum 3a Arca d [Pisdeli phase
D P 5520 £80_[Marson sounding. Op. 1. Level 1. 103m [ Tarly Ubaid”
QU-1035 | 5870+ 120_[ROM sounding. Op. 1. Level .ot 130
12668 | 6220 £80 |AA20313 #301 Mound C [Godin X1T
Shahnabad [SE2669 | 6195 £ 110 [AA21 319 #301 Mound C [Godin XTT
ST2670 | 6055 £80 [BB21 315 7301 Mound C fodin XIT
Central GodinX_[SI4915 | 5630 £80_[G21 67 #4 Mound B, late Level 6 Dalina phase
Zagros | o [Godin DUX [ST9014 | 5160285 |20 67 5 Mound B: X/IX transition __[Dalma phase
SEICs 14900 | 5500 £ 60_|G18 6 #3 Mound B, carly Level 2 Sch Gabi phase
SIZ910 | 5020 £70_[G1996 #17 Mound B carly Level 2 Sch Gabi phase
Godin TX [SE4911 | 5240 260 _[G19.95 #20 Mound B, carly Level 2 Sch Gabi phase
ST4912_| 5180250 _|G19 60 716 Mound B, carlicst Level 2___[Seh Gabi pluse
[ST2915_| 5430250 [G2035 #1 Mound B_Level 3 [Seh Gabi phase

* All data in this table are from Voigt and Dyson (1992: 128-138).

Details on Radiocarbon Dates for Dalma Sites
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Fig. 3. Calibrated radiocarbon dating for the Dalma sites of the Lake Urmia and the Central Zagros. The dates for Dalma
Tepe are highlighted in red [15]

Discussion and Conclusions

As discussed above, due to the lack of absolute dating during the past years for the terminal phases
of the Late Neolithic period and the dawn of the Early Chalcolithic (Dalma culture), the absolute
chronology of the Dalma phenomena has proved quite challenging. Radiocarbon age determinations
of 26 samples from the sites of Nakhchivan Tepe, Ucan Agil, Dava G6z Khoy, Nad Ali Beyg Songor-
Koliai, Kul Tepe Gargar, Dalma Tepe and Tepe Silveh Piranshahr along with those of Tepe Qeshlaq
suggest a time span of 5400/5300-5000 BC for the later Late Neolithic and the Formative Dalma,
and 5000-4500 BC for the Dalma period proper (Figure 5-3). The proposed dates, especially for the
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Formative Dalma (5400/5300—5000 BC) still reflect the initial stages of an ongoing research, and this
picture is certainly required to be corroborated by more data and evidence. Therefore, the topic
deserves more attention in future studies.
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Table 1: Calibrated C14 radiocarbon dates from Dava G6z [33,42], Ugan Agil [3], Nakhchivan Tepe [1,2], Nadali Beyg
[40], Kul Tepe Gatgar [41,42], Dalma Tepe [15] and Tepe Silveh [43]

NO Site and Sample TD Rad“’cggm Age | 513¢ (o) Dating (Cal BC)
1 Dava Goz - LTL 13270A 6272 + 45 BP - 5356-5204 calBC (95.4%%)
2 Dava Goz - (Lyon- 1538/SacA-38687) 5860 + 40 BP 48314612 calBC (95.4%)
3 Dava Goz - LTL 13271A 5823145 BP - 47884550 calBC (95.4%)
q Ucan Agil - LTL20600 6275 * 45 BP 242403 | 5332 5204; 5173- 5068 calBC (2sigma)
5 Ucan Agil - LTL20598 6087 + 45 BP 202+ 0.4 5208 — 4846 calBC (2sigma)
6 Ucan Agil - LTL18738A 5851 + 45 BP 164403 4831- 4587 calBC (2sigma)
7 Ucan Agil - LTL 20599 5800 + 45 BP 189+ 04 4783 _ 4540 calBC (2sigma)
8 Ucan Agil - LTL20596 5838 + 45 BP 165+ 04 4796 — 4550 calBC (2sigma)
9 Nakhchivan Tepe - LTL19695A 6102 + 45 BP 232+ 04 5209 — 4930 calBC (95.4%)
10 Nakhchivan Tepe - LTL19694A 6028 + 45 BP 221+03 5038 — 4799 calBC (95.4%)
11 Nakhchivan Tepe - LTLI19693A 5967 + 45 BP 212+ 04 49594725 calBC (95.4%)
12 Nakhchivan Tepe - LTLI19696A 5951 + 45 BP 308+ 0.6 4941-4722 calBC (95.4%)
13 Nakhchivan Tepe - LTL17636A 5956 + 45 BP 259+05 49454722 calBC (95.4%)
14 Nakhchivan Tepe - LTL18624A 5724 + 45 BP 203+ 0.1 46864464 calBC (95.4%)
15 Nakhchivan Tepe - LTL18625A 5777 + 40 BP 231+05 4720-4529 calBC (95.4%)
16 Nadali Beyg — TKA — 19192 5898 + 26 BP - 4832 — 4714 calBC (95.4%)
17 Nadali Beyg — TKA — 19193 5909 + 26 BP 4837 — 4721 calBC (95.4%)
18 Nadali Beyg — TKA — 19194 5935 + 25 BP - 4895 _ 4726 calBC (95.4%)
19 Nadali Beyg — TKA — 19195 5032 + 26 BP - 4893 _ 4725 calBC (95.4%)
20 Nadali Beyg — TKA — 19196 5996 + 25 BP 4951 — 4799 calBC (95.4%)
21 Nadali Beyg — TKA — 19197 6009 + 26 BP - 4986 — 4834 calBC (95.4%)
2 Nadali Beyg — TKA — 19198 5993 + 25 BP - 4946 — 4799 calBC (95.4%)
23 Kul Tepe Jolfa - LTL-14991A 5939 + 45 BP - 4937 — 4717 calBC (95.4%)
24 Kaul Tepe Jolfa - LTL 13047A 5647 + 50 BP 4603 — 4358 calBC (95.4%)
5208 (3.4%) 5159 calBC
25 Dalma Tepe - P503 5990 + 90 BP 5124 (1.5%) 5091 calBC
5083 (90.6%) 4682 calBC
26 Tepe Silveh — MAMS 40845 5870 + 23 BP 4797 — 4687 calBC (954%)
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Fig 4. Chronological sequence of the Late Neolithic, Formative Dalma and Dalma period in northwestern Iran, Central
Zagros and South Caucasus based on calibrated absolute C14 dates
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Table 2: Proposed suggested chronology for the Formative Dalma and the Dalma period based on absolute Carbon 14

dating
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Fig. 6. Calibrated radiocarbon dating for the Dalma sites of Lake Urmia and Central Zagros, the calibrated dating of

Dalma Tepe is highlighted in red [12,15]
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