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Abstract: The identification of intrinsic bonds between thenrand the geographic space where they lived is
one of the desiderata that any archaeologist taagach through systemic analysis of an archaambgite
reported to the environment. Modern Archaeologysuserk methods and techniques borrowed from
Geography, which, both for Prehistory and for Aniig or for the Middle Ages, can offer relevant esdific
data regarding the choosing of the place for a éotlse placing of a settlement, the preferencecéatain
territories, etc. It is irrefutable the fact thhetmen constitutes as part of the nature and lieat lived in a
communion with the environment, dependent of tlamlst resources, of the geostrategic advantageth)eof
climatic environment, etc. From the wide palletraérdisciplinary studies of landscape archaeolegystopped
upon the work methods borrowed from geomorpholagpotmorphometry and geomorphography), starting from
data gathered while performing the topographicabsneements of th€ucuteniarchaeological sites from
Scénteia and Ruginoasa, il&County, Romania. The method, borrowed from Geplgya proved to be an
excellent historic and archaeological analysisrimaent, with surprising results, and this study tsain be a
stimulus to use this method at the beginning of systematic archaeological research, for all tygfesites and
era. The work methods of the archaeologists’ teammfthe West University of Timisoara are based on
topographical measurements taken with a totalostatin orthophotogramms and satellite images aisalga
landscape analysis and geo-physical prospectiomagrietometry). The GIS processing of site obtainath d
corroborated with data obtained from systemati©@eological research of the two sites that we aealgnd
also the research of other similar archaeologioatmexes (including in situ research) belonginghte same
cultures and era, from the Moldova region (N-W Ramatook us to the identification of a few geomuofogic
factors which constituted as rules of choosingldization for aCucutenisettlement. The careful analysis of the
geomorphometric and geomorphographic altimetry xede slope analysis, Sun exposure, water distaice,
allowed the emit and prove some hypotheses reggritie habitat, settlement size, access roads, sleéen
system, etc. The present study constitutes int@lpirig instrument for archaeologists which wantuge a
scientific method to validate empiric observatidaken in situ, and also their processing technigsed to
obtain sketches, plans and revealing topographfsrfa any systematic research of an archaeolositzal

Mots-clé / Key words: GIS, landscape archaeology, archaeological gedmanptry, archaeological
geomorphography, Cucuteni settlement
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Introduction

The identification of intrinsic bonds
between the men and the geographic space where
they lived is one of the desiderata that any
archaeologist tries to reach through systemic
analysis of an archaeological site reported to the
environment. Modern Archaeology uses work
methods and techniques borrowed from
Geography, which, both for Prehistory and for
Antiquity or for the Middle Ages, can offer
relevant scientific data regarding the choosing of
the place for a house, the placing of a settlement,
the preference for certain territories, etc. It is
irrefutable the fact that the men constitutes as
part of the nature and that they lived in a
communion with the environment, dependent ofFig. 1 — Map of la County, Romania
the staple resources, of the geostrategic
advantages, of the climatic environment, etc.

Observation and analysis of these
connections has become over time obligatory for
any relevant study of archeology and evolved
from a simple description of the geographical
environment, from the onset of any
archaeological monographs to extensive systemic
studies of landscape archeology, geo-archeology,
environment archeology and Ethnoarcheology.

From the wide pallet of interdisciplinary
studies of landscape archaeology, we stopped
upon the work methods borrowed from
geomorphology (geomorphometry and
geomorphography), starting from data gathered
while performing the topographical
measurements of th&ucuteni archaeological
sites from Scéanteia and Ruginoasaj @ounty,
Romania. The method, borrowed from . . -
Geography, proved to be an excellent historic arﬁln follow three_major phases of work: defln_mg
archaeological analysis instrument,  wit g'eogre'lphlcal . frame, archaeologmal
surprising results, and this study wants to be e,oi<p|orat|on |ts_elf (|.e_. archaeolpglcal field
stimulus to use this method at the beginning 6{asear_ch) gnd _mformatlon processing (”.‘eans of
any systematic archaeological research, for gperation, in this regard, being topographic maps,
types of sites and era (fig. 1 and 2). satellite ~ imagery, ortophotograms and

geophysical prospecting).

Spatial data processing is always
Landscape Archaeology represents a SIE rformed b'y means of specialized_ software
of techniques and methods used to study t 1S), starting from morphographlt_:al and

@orphometrlc data gathered from the field or by

material traces of people in the past, in th it i thods (elevat | "
context of their interaction with natural and sbcig®' ‘¢'nativeé methods (elevation, slope, exposure to

environment in which they lived (F. Cambi,Sun: distance to water etc.). _
N. Terrenato, 2006, p. 122). In other words, it The Digital Terrain Modelis the starting

aims to identify all those "marks" visible on theooint for calculating both morphometric elements

field at the surface for a given area, usually muc‘wc the relief and the achievement of digital

larger than that of an actual archaeologicﬁeomo.rphOIOglcal maps and al_so for spatla_LI
excavation. analysis and mathematical modeling, Geographic

In a study of landscape archeology, we Information Systems specific methods in order to

Fig. 2 — Cucuteni — Trypillian Culture Map

Theoretic landmarks
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solve theoretical and practical problems in thby trenches built during the war, and in the early
field of geomorphology (M. Torék-Oance, 2002).80's, approximately 20% of the North - West
Building the model means to create a&dge of the settlement was destroyed by the
continuous surface through the interpolatiomonstruction of a dam which borders the artificial
method based on field data collected by one take on the brook flowing into Rebricea.
more of the methods of acquisition Systematic archaeological research began
(topographical surveying, digitizing topographidn 1985 and continued with little interruption
maps, GPS, remote sensing and aerightil today. They were concentrated mainly on
photographs). the North side of the settlement, starting with the
The interpolation methods by which thesurface destroyed by the works mentioned.
model itself is done are very different. From the b. The Ruginoas&ucutenisettlement is
beginning it should be noted that there isn’t &écated to theéDr ghici Hills, which towers over
universal interpolation algorithm that works forthe Ruginoasa village, laCounty (fig. 4). The
all applications, but that each interpolatiorhill lays South of the village, by a brook which
method has a series of advantages amtmes from the area of Dumbr a village and
disadvantages which must be considered whéows into the Siret river; after the site area th
choosing it. DTM accuracy is determined by thealley spreads. On the South-West side of the
initial distribution and data quality and also byDr ghici Hills, downstream from the site, there
the suitability of the interpolation model to adaptvas a pond, now Batoge Lake. This is a natural
to relief complexity. But most of the times thecommunication path that connects the Siret and
user is forced to use the method (or methods Rtut rivers basins; the present day railroad
best) of interpolation provided by the GISfollows this ancient road (D. Monahi. Cuco,

producer (M. Térok-Oance, 2002). 1985; H. Dumitrescu, 1933; C.-M. Lazarovici et
al., 2009a; C.-M. Lazarovici et al., 2003; C.-M.
Short history Lazarovici et al., 2005; C.-M. Lazarovici et al.,

a. The Cucucteni settlement from 2006; C.-M. Lazarovici et al., 2008; C.-M.
Scéanteia is geographically situated in the Centrahzarovici et al., 2009b; C.-M. Lazarovici et al.,
Moldavian Highlands at about 35 kilometer2010; C. Mischka, 2008).

South of lai (fig. 3). The site is located at about The area is rich in archaeological
1.5 kilometers South-East of the village Scéanteiindings, Ruginoasa is positioned on the road to
(township residence, laCounty), on the road the eponymous site Cucuteni, coming from Siret.
leading to Boddi village, on the West side of the Other Eneolithic Cucuteni findings in the area
Bodeti Hills (D. Monah, t. Cuco, 1985; C.-M. are: between Ruginoasa and Toditeon the
Mantu et al., 1999; C.-M. Mantu, S.urcanu, promontories on the road between the villages
2000; C.-M. Mantu Lazarovici et al.,, 2003;Va cani and Dumbwi a; in the edge oHolm

M. Mantu Lazarovici S. wurcanu, 2002; forest or in thelezerid lot; at Dumbrvi a on

M. Mantu Lazarovici et al., 2004; M. MantuBulhalc hill; in Rediu in the precincts of the
Lazarovici et al., 2005; M. Mantu Lazarovici etvillage; at Vacani in the precincts of the village,
al., 2006; M. Mantu Lazarovici et al., 2008;North-East of the village on a high plateau called
M. Mantu Lazarovici et al., 2009; M. Mantuthe Podi, East of the village on a clay pit's
Lazarovici et al., 2010; M. Ghiet al., 2000Q) location, and on thePuc ria lot towards

The area where the settlement is locatddr goteni, North of the village on th@rindu lot
is a promontory surrounded on three sides K. Chirica, M. Tanasachi, 1985).
lower area and it is bordered on the North side by Over timeDr ghici Hill was used as a
a small affluent of theRebricea brook. The source for obtaining building materials. At the
settlement has a surface of around 14 hectaresfobt of the hill, on the North-East side, we can
is classified as a large size site. It is histdlyca still observe an old quarry for sand, gravel and
located inCucuteni A3 clay. In 2001, with the initiative of Ruginoasa

The first information on this settlement isHall a stone quarry was started which destroyed
due to teacher I. Trofin, who in the 1970'san area of about 20% of the settlement’s surface.
brought the materials from this settlement t®uring that year's summer the first rescue
researcher A. Nitu at The Archaeologicabxcavations were started, but the discovery of a
Institute lai. large number of complexes and of a rich

The land on which the settlement isarchaeological material required moving towards
located was partially disturbed on the West side systematic excavation and protection of the site.
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Fig. 3 — Topographical map presenting the archagbsite Scanteia “Dealul Bod€,
scalel:25000. Source: Romanian Department of Militapography, 1975



Fig. 4 -
Topographical map
presenting the
archaeological site
Ruginoasa “Dealul
Draghici”, scale
1:25000. Source:
Romanian
Department of

Military
Topography, 1975

Fig. 5 — Orthophotoplan presenting the archaectbgite Scanteia “Dealul Bod#, scale: 1:5000.

Source: Romanian National Center of Geodesy, Caapdry, Photogrammetry and Remote Sensing,
April 2008



Fig. 6 - Orthophotoplan presenting the archaeoligite Ruginoasa “Dealul Dghici”,
scale: 1:5000. Source: Romanian National Cent&eaafdesy, Cartography, Photogrammetry
and Remote Sensing, April 2008



B
Fig. 7 - The topographical plan presenting the aedhogical site Ruginoasa “Dealul
Draghici”, A — 2D curve representation and B — 3iloc representatio
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Methodology

The work methods of the archaeologists’
team from the West University of Timisoara are
based on topographical measurements taken with
a total station, on orthophotogramms and satellite
images analysis, on landscape analysis and geo-
physical prospections (magnetometry) (fig. 5 and
6).

The GIS processing of site obtained data
corroborated with data from systematic
archaeological research of the two sites that we
analyze, and also the research of other similar
archaeological complexes (includingn situ
research) belonging to the same cultures and era,
from the Moldova region (N-W Romania) took
us to the identification of a few geomorphologic
factors which constituted as rules of choosing the
location for aCucutenisettlement.

The  careful analysis of the
geomorphometric and geomorphographic
altimetry indexes, slope analysis, Sun exposure,
water distance, etc. allowed the emit and prove
some hypotheses regarding the habitat, settlement
size, access roads, defensive systim,

Results and Discussions

Case no. 1: Ruginoasa (la County,
Romania)

The fortified settlement is situated on the
superior terrace of a hill with an altitude of 293
meters, surrounded from two parts, from North
and from West, by a small brook, but with a B
strong debit (fig. 7 A and B). The main feature of
the hill is the triangle shape of the superior
terrace which facilitates the fortification of the
settlement on only one side — the South-East one.
The settlement has a surface of around 16
hectares and it has a slight slope towards South-

Fig. 8 - Digital terrain model. The
archaeological site Ruginoasa “Dealul
Draghici”: A — color, B — greyscale.

East; the altitude difference between the foot of The virtual profile done by our team after
the hill and the superior terrace is ofProcessing the topographic data _W|th _GIS
approximately 40 meters (fig. 8 A and B). illustrates on the North to South axis an ideal

This natural slope towards South-Eastlope for defensive systems, but it also offered

offers an ideal exposition for the settlement, th'€ Surprise of identifying the defense ditch from
Sun lights and warms the houses all day lon{{’® South side of the fortification, the only side
The archaeological excavations proved indedfat did not benefit from an accentuated natural
that most of the houses were oriented towar@Pe and which needed a massive anthropic
South-East (fig. 9). intervention (fig. 11). _
The West and North-East sides of the The profile of the West to East axis
settlement have a natural slope between 35 affyStrates a slope angle of approximately S0
85 degrees so it wasn't arranged anthropical@)egrees’ but it also shows the two access routes

and no fortification traces were found (fig. 10). Which resemble to deep valleys nowadays both
due to anthropic actions and to torrents formed

by rain. But, the slope angle, its shape and most
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of all the slightly curved route of these601 dual, revealed a semicircular defensive

prehistorically roads from the foot of the hillsystem made up of three successive earth walls

towards its peak certificate human arrangemeahd ditches that enclosed this side of the

and usage (fig. 12). settlement. The fortification system was widened
and modified in time as it is proved by the
identification of a few hut holes in the slope of
the ditches, and this is also certified by
systematic excavations; these hut holes reveal an
abandon phase of the defensive systems towards
the end of the inhabitance (fig. 13 A and B).

Case no. 2: Scéanteia (la County,
Romania)

The fortified settlement is found on the
superior terrace of a 182 meters tall hill,
surrounded by a small brook from three sides:
North-East, North-West and South-West (fig. 14
A and B). On the North-East side there is a strong
spring which was probably the main water source
of the inhabitants of this settlement in Prehistory
The hill is oval shaped with the main axis
oriented on the North-West to South-East
direction. The altitude difference between the
foot of the hill and its terraced top is of
approximately 22 meters (fig. 15 A and B).

archaeological site Ruginoasa “Dealul slope towards North-West, it is favorable for
Draghici” inhabitance, but it has no special natural

advantages. This is the reason why the entire
settlement was fortified with a square shaped
defensive system of around 14 hectares, made of
earth wall and ditch.

Because of the slight natural slope of the hill

towards North-West, the settlement did not

benefit of a favorable exposition. But the 250

meters wideness of the hill and its relatively

reduced slope do not block the light and warmth

of the Sun (fig. 16).

Only the North-East side of the hill has a slope
angle of over 35 degrees, which is a strategic
advantage. But, we have to be aware of the fact
that in the last century the hill suffered strong
anthropic interventions (terracing, leveling,
agricultural arrangements, etc.) which modeled
the terrain for agriculture and smoothed the
. slopes from North-West, West and South-West,
Fig. 1O-ISIop.e angle.plan of“the thus deforming the natural shape of the hill,
archaeological site Ruginoasa “Dealul \yhich surely had a more accentuated slope in
Draghici” Prehistory (fig. 17).
The virtual profile shows on the North-
The magnetometric prospection (thenvest to South-East axis a slight decrease, but it

fluxgate method) done in the East-South-Easloes not offer natural strategic advantages
sector (the only sector that was not disturbed Ig§ig. 18).

later destruction or by systematic archaeological
excavations) with a Bartington Gradiometer Grad
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Fig. 11 — Virtual profile on the N-S axis throudtetarchaeological site Ruginoasa “Dealul Draghici”
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Fig. 12 — Virtual profile on the W-E axis thighuthe archaeological site Ruginoasa “Dealul
Draghici”

Fig. 13 — The results of the magnetometric prospestof the archaeological site Ruginoasa “Dealul
Draghici” — the 2D color topographical plan of site.



B

Fig. 14 — The topographical plan presenting thlaological site Scanteia “Dealul Botie A — 2D
curve representation and B — 3D color represemtatio
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B Fig. 16- Sun exposure plan of the archaeological
site Scanteia “Dealul Bordesti”

Fig. 15 — Digital terrain model. The
archaeological site Scanteia “Dealul Baile A
— color, B — greyscale.

Fig. 17- Slope angle plan of the archaeological
site Scanteia “Dealul Bordesti”
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Fig. 18 — Virtual profile on the NE-SW axis throutite archaeological site Scanteia “Dealul Baitle

C NE-SW Virtual Profile D

Fig. 19 — Virtual profile on the NE-SW axis throutife archaeological site Scanteia “Dealul Baide
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Fig. 20 — Virtual profile on the SW-NE axis throutjte archaeological site Scanteia “Dealul Bditle
in the brook sector on the E edge of the hill

Scanteia

“Dealul Bodesti / La nuci”
Asgezare fortificata cucuteniana

COD SIT: 98925.01

Suprafata SIT: 14 ha

Perimetru SIT: 1500 m

Coordonate GPS:

N 48°54'52.27"

E 27°35'15.51"
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Fig. 21 — The results of the magnetometric prospestof the archaeological site Scanteia “Dealul
Bodeti”. A —the 2D color topographical plan of theesiB — the magnetometric prospections results
plan.
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The North-East to South-West axis profileet découvertes archéologiques en Roumanie, Il —
illustrates a slope angle of around 60 degrees (0, 1927-1932, p. 56-87.
the North-East side), but it is influence in the Ghi M., Mantu C.-M., Manea G.,
same time by the terrain arrangements fdRogobeteM., 2000, Micromagnetic Research at
agriculture which destroyed the original naturathe Cucuteni Settlement of Scanteia,,|I€AA
slope from the West side (fig. 19). 96, Computer Applications and Quantitative
A third profile on the South-West Methods in Archaeologyed. K. Lockyear, T. J.
toNorth-East axis on the direction of the sprind. Sly, V. Mihailescu—Birliba, BAR International
was done to catch its features and to prove tlSeries 845, p. 174.
anthropic intervention, illustrated through its dam Lazarovici C.-M., Lazarovici Ghe.,
and its flow and protection channel (fig. 20). urcanu S., 2003Ruginoasa, com. Ruginoasa,
The magnetometric prospection (thgud. lai, Cronica Cercetilor Arheologice 2003,
fluxgate method) was asked only for the Northhttp://www.cimec.ro/Arheologie/cronicaCA2003/
West sector, where 40 years ago the slope wed/index.htm
terraced and a large quantity of earth was Lazarovici C.-M., Lazarovici Ghe.,
extracted to build an anthropic dam on the North-urcanu S., 2009aRuginoasa-Dealul Drghici,
East side of the site. The satellite images and the i county, Tn Cucuteni Culture art and religion-
previous geophysical prospections alreadiultura Cucuteni sztuka i religiaPublishing
showed the shape, size and features of theuse Accent Print Suceava, Suceava, publishing
fortification in the rest of the sectors, but thise coordinator I. Mare p. 15-17.
was not prospected. The prospections were made Lazarovici C.-M., Lazarovici Ghe.,
with a Bartington Gradiometer Grad 601 dual. It urcanu S., Angeleski S., 2008uginoasa, com.
revealed a linear defensive system made of Ruginoasa, jud. la, CCA 2005,
earth wall and a ditch, but it was mixed up and http://www.cimec.ro/Arheologie/cronicaCA2005/
also revealed bulldozer tracks from the terracingd/index.htm

works. There were also identified traces of Lazarovici C.-M., Lazarovici Ghe.,
possible houses and following metallic intrusionsurcanu S., tirbu M., Micle D., Mruia L.,
(fig. 21 A and B). 2010, Ruginoasa, com. Ruginoasa, jud. ila
Cronica  Cercetilor  Arheologice 2010,
6. Conclusions http://www.cimec.ro/Arheologie/cronicaCA2010/
Even though many of the geo-morphoed/index.htm
metric and geo-morpho-graphic features were Lazarovici C.-M., Lazarovici Ghe.,

observed, intuited and mentioned in differenturcanu S., tirbou M., Scarlat L., Angeleski S.,
publications by the archaeologists thaVornicu A., 2009bRuginoasa, com. Ruginoasa,
systematically excavated tl@icutenisites, they jud. lai, Cronica Cercetilor Arheologice 2009,
were never certified by a scientific method untihttp://www.cimec.ro/Arheologie/cronicaCA2009/
today. cd/index.htm

Based on precise measurements and Lazarovici C.-M., Lazarovici Ghe.,
analyses donén sity, our team tried to present urcanu S., tirbu M., Scarlat L., Angeleski S.,
two of the most spread models @fucuteni 2008 Ruginoasa, com. Ruginoasa, jud. ila
habitat, observed and proved in many siteSronica  Cercetilor  Arheologice 2008,
belonging to this era, in order to offer an as godiktp://www.cimec.ro/Arheologie/cronicaCA2008/
as possible certification of the man — landscapal/index.htm

relationship, using modern technology and a high Lazarovici C.-M., Lazarovici Ghe.,
data accuracy. urcanu S., tirbu M., Scarlat L., Angeleski S.,
2006, Ruginoasa, com. Ruginoasa, jud. ila
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