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OBSIDIAN FINDS FROM THE EARLY NEOLITHIC SITE
AT GRUMAZESTI - DELENI, NEAMT COUNTY
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Keywords: pXRF, obsidian sourcing, Early Neolithic, Romania

Abstract: The site of Grumdzesti — Deleni (Neamt County) was excavated by Silvia Marinescu-Bilcu during the late 1960s and 1970s. The excavations
unearthed the remains of an Early Neolithic (Starcevo-Cris) settlement, as well as traces of occupation during the Bronze Age (Komariv and Noua
cultures) and the 3"—4t" centuries AD. The excavator’s field notes mention abundant obsidian finds associated with the Early Neolithic occupational
layer. However, these original obsidian finds have been mislaid and were not available for analysis. During field surveys undertaken in the general
area of the site in 2011 and 2017-2018, a further ten obsidian artefacts were recovered. Non-destructive Energy Dispersive X-ray Fluorescence (EDXRF)
analysis of these new obsidian finds was undertaken using a Niton ‘XL3t ultra’ handheld portable XRF analyzer. Based on their geochemical and
macroscopic characteristics they likely all originated in the Carpathian 1 source area.

Cuvinte-cheie: pXRF, surse de obsidian, neolitic timpuriu, Romdnia

Rezumat: Situl arheologic de la Grumdzesti — Deleni (judetul Neamt) a fost cercetat de Silvia Marinescu-Bilcu la finalul anilor ‘60 si pe durata anilor
‘70 ai secolului trecut. Cercetdrile au pus in evidentd existenta unui sit neolitic timpuriu atribuit culturii Starcevo-Cris si urme de locuire asociate epocii
bronzului (culturile Komariv si Noua) precum si secolelor IlI-IV p. Chr. Notele de santier ale Silviei Marinescu Bilcu mentioneazd numeroase piese de
obsidian asociate nivelului neolitic timpuriu, care, din pdcate, nu au putut fi regdsite. Perieghezele desfdsurate in 2011 si 2017-2018 au dus la
recuperarea a 10 piese de obsidian. Pentru analiza EDXRF a acestor piese a fost utilizat un XRF portabil Niton ‘XL3t ultra’. Pe baza caracteristicilor

macroscopice si geo-chimice, obsidianul din care au fost fdcute piesele provine din sursa carpaticd C1.

INTRODUCTION

The site of Grumazesti — Deleni (Neamt County,
47°09'19" N, 26°24'42" E) is situated on the left bank of
the Netezi creek, a tributary of the Topolita River (Fig. 1).
The site was discovered in 1966, excavations started in
1968 and continued intermittently until 1978. During five
field seasons nine trenches (SI-SIX) with four extensions
(Cas 1 - Cas 4) were excavated (Fig. 2). The excavations
unearthed the remains of an Early Neolithic (Starcevo-
Cris) settlement, as well as traces of occupation during the
Bronze Age (Komariv and Noua cultures) and the 37—4t
centuries AD (Marinescu-Bilcu 1975; 1993; Marinescu-
Bilcu, Beldiman 2000). A field survey undertaken by Vasile
Diaconu aimed at establishing the full extent of the site
took place in 2011 (Diaconu 2012), followed in 2017-2018
by further fieldwork with emphasis on geomagnetic
survey carried out in collaboration with Regensburg
University.

The archaeological evidence relating to the Early
Neolithic settlement has been summarized in previous
publications: Marinescu-Bilcu (1975; 1993) and Dumitrescu

! For a detailed description of the Early Neolithic features, see
Boroneant 2012, p. 27-32.

et alii (1983) provided brief descriptions of the site, the
general chronology and the Early Neolithic pottery finds; A.
Boroneant (2012) presented a detailed account of the
excavations with descriptions of the Early Neolithic
features; while V. Diaconu (2012) reviewed the evidence
from all the archaeological sites in the area, and the main
categories of (published) Early Neolithic finds.
The general stratigraphy of the site (Fig. 3), which
slopes from west to east, may be summarized as follows:
1. Vegetal topsoil containing a mixture of finds from
different periods, resulting from plough
disturbance;
2. Dark brown soil with very few features/finds,
mostly dating to the 37—4%" centuries AD;
3. Light brown soil containing mainly Early Neolithic
and some Noua culture features and finds;
4. Yellow clayey soil, archaeologically sterile.
Most of the Early Neolithic material came from the
12 features that were clearly identified as Early Neolithic?,
and many fewer finds from the supposed ‘cultural layer’
(Boroneant 2012). According to S. Marinescu-Bilcu’s field
notes, the dwellings appeared as spatial concentrations of

MATERIALE Sl CERCETARI ARHEOLOGICE (serie noud), XIV, 2018, p. 25-31
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pottery sherds (in some instances including fragmented chisels), coarse stone tools (grinders, punches and
vessels), daub fragments with wattle impressions, a hammers), chipped stone artefacts (made of flint, chert,
significant number of polished stone tools (axes, adzes, obsidian and quartzite), and ceramic loom weights.

Deleni

Figure 1. Location of the Grumdzesti — Deleni site. Google Earth imagery 21/10/2017 (accessed 14/03/2018).
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Figure 2. Grumdzesti — Deleni 1968—1978: A. Plan of trenches showing the principal archaeological features (after Boroneant 2012). B. Separation of
archaeological features by period (after Boroneant 2012).
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Figure 3. Grumdzesti — Deleni 1968—1978: South profile of trench Sl (after Boroneant 2012).

OBSIDIAN FINDS

A summary of the obsidian finds from S. Marinescu-
Bilcu’s excavation, as described in her field notes, is
presented in Table 1, where contexts L1, L2 and L3 were
interpreted as dwellings and F18 as a large pit.
Unfortunately, these original obsidian finds have been
mislaid and so were not available for XRF analysis.

During the field surveys undertaken in the general
area of the site in 2011-2017, a further ten obsidian
artefacts were recovered. These ten pieces were
described, measured and photographed (Table 2, Fig. 4)
prior to XRF analysis. One (Grm.004) is a thick flake with
cortex over the whole of the dorsal surface. The other
pieces are interior flakes and blades with no traces of
cortex. Two of these are retouched: Grm.007 is a mesial
fragment of a blade, partially backed on one lateral
margin, while Grm.002 has partial light retouch on one
lateral margin. The obsidian is highly translucent with
distinctive light and dark bands and has a strong, glassy
lustre (best seen in Fig. 4/1-3).

XRF ANALYSES

Non-destructive Energy Dispersive X-ray
Fluorescence (EDXRF) analysis of the ten new obsidian
finds from Grumazesti — Deleni was undertaken using a
Niton ‘XL3t ultra’ handheld portable XRF analyzer. Two
sets of measurements were taken on each piece — with
the instrument operated in ‘mining mode’ and ‘soil mode’,
respectively (for an explanation and discussion of these
two matrix correction methods, see Frahm et alii 2014).

For both sets of analyses, ‘spot size’ (the diameter of the
analysis area) was set to 8 mm, and the measurement time
per sample to 180 seconds. Elemental concentrations were
measured for a range of minor and trace elements including
Ti, Fe, Zn, Rb, Sr, Y, Zr, Nb, Pb, Th and U. The same
instrument (with the identical settings) was previously used
to measure geological samples from known obsidian
sources in the Carpathians, the Aegean, Central Anatolia
and the Central Mediterranean curated at the Vienna-
Lithotek (VLI) managed by Dr. Gerhard Trnka and the
Lithoteca of the Hungarian National Museum in Budapest
(Bird, Dobosi 1991; Bird et alii 2000; Bird 2014).

DISCUSSION AND CONCLUSIONS

XRF provides a quick, accurate and non-destructive
means of analyzing the chemical composition of obsidian,
and the introduction of portable handheld analyzers
(pXRF) has enabled measurements to be taken ‘in the
field’, i.e. on site or in @ museum. By using pXRF it is often
possible to analyze all artefacts from a site whereas
studies done using laboratory-based instruments have
tended to be restricted to a small subset of artefacts from
a site (for curatorial reasons, presumably) which may not
reflect the full range of sources represented within the
total assemblage.

Obsidian sources in Europe and neighbouring parts of
Southwest Asia (Anatolia) are few and relatively well
studied. Each source has a unique chemical signature,
which allows for the provenance of archaeological obsidian
pieces to be determined by comparing their elemental
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compositions to those of geological samples collected from
known sources.

Context | yrench Square Depth (m) Type Quantity
L1 Sl/Cas | 3-5 0.55-0.65 unknown several fragments

SlI ? 0.75-0.80 flake one fragment
L2 Slll/Cas 2/Cas 4 4-6 0.65 unknown several fragments

SIV 7-15 1.10? unknown several fragments
L3 Svil 1-5 0.50-0.60 fragments of small blades, blade-like many fragments

flakes

SIX ? ? unknown large number of fragments

F18 Svil 9-10 1.05-1.75 unknown several fragments

Table 1. Summary of Early Neolithic (Starcevo-Cris culture) obsidian finds from Silvia Marinescu-Bilcu’s excavations at Grumdzesti — Deleni
(adapted after Boroneant 2012).

Sample ID Type | Blank Dimensions (mm) Wt (g) Cortex Remarks
Max L Max B Max Th

Grm.001 F 14.2 13.5 3.1 0.47 0% Snap fractures (natural) along one lateral
edge

Grm.002 ER B -17.9 10.0 2.5 0.42 0% Distal mesial break, possibly accidental
during retouching

Grm.003 B 18.6 9.6 2.1 0.34 0%

Grm.004 F 34.1 40.9 6.0 5.90 >90%

Grm.005 B -25.6 115 29 0.90 0% Faceted butt; distal mesial break; ED

Grm.006 F 19.3 10.7 4.3 0.92 0%

Grm.007 BB B -19.6 10.0 3.0 0.85 0% Mesial fragment of a blade, partially
backed

Grm.008 F 14.0 7.9 3.9 0.41 0%

Grm.009 F 12.4 9.6 2.5 0.26 0% ED

Grm.010 B 9.3 7.5 2.3 0.22 0% Mesial fragment of a blade; ED on left

lateral margin

Table 2. Details of obsidian artefacts discovered in field surveys in 2011-2017 at Grumdzesti — Deleni and analyzed by pXRF (cf. Figure 6).
Key: B— blade, F - flake, BB — backed blade, ER — edge-retouched piece, ED — macroscopic edge damage; a minus sign before a measurement indicates
that the dimension is affected by a break.

1 3
e f ~
E ;
7 8 '
9 10
[ — — — — — — — \

Figure 4. Photographs of obsidian artefacts (Grm.001-010) measured by pXRF. Scale in cm. Grm.001-003 were photographed against a white
background with a DSLR camera, while the images of Grm.004-010 were created using a flatbed scanner.
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Figure 5. Location of Grumdzesti — Deleni and major obsidian sources in Europe and central Anatolia. Google Earth imagery, 14/12/2015

(accessed 7 June 2016).

The nearest geological sources of obsidian to
Grumazesti — Deleni are in the Carpathian Mountains to
the west-northwest, where three main source areas have
been identified (Bird 2006; 2014; Rosania et alii 2008). The
site lies ¢. 270 km straight-line distance from the
Carpathian 3 (C3) source area in the Transcarpathian
region of southwest Ukraine, c. 380 km from the C1 source
area in the Zemplin Hills of eastern Slovakia, and c. 400 km
from the C2 source area in the Tokaj Mountains of
northeast Hungary (Fig. 5). However, the Aegean Islands
have also been suggested as the source of some of the
obsidian found in Neolithic contexts in Romania (Vlassa
1965; Maxim 1995; Constantinescu et alii 2014).

The elemental concentrations of zirconium (Zr),
strontium (Sr) and rubidium (Rb) have been found to be
particularly useful for discriminating between the
different European and Anatolian obsidian sources. Fig. 6
plots the Zr-Sr-Rb coordinates of the Grumazesti — Deleni
finds against the distributions of geological samples from
the various Carpathian sources (C1, C2E, C2T, C3) and
from the island of Melos in the Aegean, represented on
the graph by ellipses. The Zr-Sr-Rb profile of the
Grumazesti — Deleni finds corresponds very closely with
that previously determined for the Carpathian 1 source in
eastern Slovakia, although several archaeological pieces
have coordinates that fall at or just outside the boundary
of the C1 ellipse. These pieces are all relatively small and

thin, which tends to reduce measurement accuracy. The
ternary plot provides a means of visualizing the data in a
way that allows such archaeological samples to be
confidently attributed to their geological source.

Sr

Zr Rb

Figure 6. Ternary diagram of Zr-Sr-Rb data for 10 obsidian artefacts from
Grumdzesti — Deleni (red circles) plotted against the compositional
ranges of infinitely thick samples from geological sources in the
Carpathians and on Melos (grey ellipses) — all measured by pXRF.
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In summary, based on their geochemical and
macroscopic characteristics (cf. Biré 2006), the obsidian
pieces from Grumazesti — Deleni found in 2011-2017
likely all originated in the Carpathian 1 source area.
Further research is planned on the Neolithic obsidian
assemblages from Moldova, which will include techno-
typological analyses of the obsidian artefacts and, we
hope, the acquisition of new AMS radiocarbon dates. This
research will be the subject of future publications.
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