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AN ARCHAEOASTRONOMIC CASE STUDY:
THE SITE FROM CORNEŞTI-IARCURI,
TIMIŞ COUNTY, ROMANIA
Leonard Dorogostaisky*
* Arheo Vest NGO Timișoara; leo.dorogostaisky@yahoo.co.uk, ldoro1959@gmail.com
Rezumat. Cândva, înainte de construirea Iarcurilor, în eneolitic, oameni care efectuau
observaţii astronomice – probabil preoţi ai unui cult solar – au căutat şi au găsit un punct de
observaţie la intersecţia a două axe solstiţiale determinate de cele mai înalte vârfuri vizibile
la orizont şi răsăritul soarelui.
Forma de arc de cerc a valurilor în regiunea sudică a Iarcurilor poate fi explicată ca fiind în
mod special construită pentru măsurători astronomice precise.
Eclipsele de soare din 1435 (inelară) şi 1430 BCE (totală) puteau fi elementul declanşator al
construirii Iarcurilor într-un loc care avea o veche tradiţie a observaţiilor astronomice, era un
loc de ceremonii legate de un cult solar şi foarte probabil un loc de destinaţie al unui important pelerinaj.
Cuvinte cheie: Corneşti-Iarcuri, epoca bronzului, eclipsă de soare, observator, Horizon
Astronomy

1. Short presentation and an introductive analysis of the site
Geographical position: Corneşti (old name Jadani), Orţişoara commune,
Timiş County, Banat region, Romania, Europe.
Location (Iarcuri-“Center”): Latitude 45°55′55″ N, longitude 21°14′16″ E.
Elevation: 130 m above mean sea level.
General description: RAN Code 158047.01 (Romanian National Archaeological Repertory).
The site is situated in the South–Eastern part of the so called Pannonia Plain,
in Vinga’s high plain area in the vicinity of the Western Carpathian Mountains, at 17
km north of the modern town Timișoara. Pannonia basin is surrounded by the Alps,
the Balkan, the Carpathian and the Dinarides mountains. Today, the Pannonia plain
is split between many countries: Hungary, Romania, Slovakia, Serbia, Croatia,
Austria, Slovenia and Ukraine. From this point of view the archaeological image of
that region is unfortunately unclear because the cultural and political differences
between these countries. Even if a lot of efforts have been made in the last 20 years,
the wars, the economic crisis, the language obstacle and the differences in research
systems and methodology have generate barriers in understanding the Prehistory and
the History of Pannonia basin.
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In the last five years, in the Western Romania area a lot of discoveries,
especially for the Bronze Age period, have been made using non-invasive research
techniques. These new discoveries, associated with archaeological excavations done
in Corneşti-Iarcuri1 and Sântana-Cetatea Veche2, changed the context and even the
understanding of these very large ramparts from Western Romania.
The so called Corneşti-Iarcuri Bronze Age fortification, probably the largest
box ramparts in Europe, comprises3:

Fig. 1. View of Iarcuri area.
(Google Earth modified by A. Scorobete Troi).

First Enclosure:
 around 3140 m perimeter,
 around 72 ha surface,
 72000 m³ estimated volume of wall I,
1

Szentmiklosi et alii, 2011.
Gogâltan-Sava, 2010.
3
Micle et alii, 2006, p. 286, Fig. 1.
2
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 radiocarbon analysis results of the first three probes taken from burnt wooden structures from the First wall B Phase of the First Enclosure Corneşti-Iarcuri4
combined to give a construction date of 1393–1314 BCE (at 68.2% probability), and
1411–1270 BCE (at 95.4%),
 poor in terms of artefacts and human settlement remains5.
Second Enclosure:
 around 5980 m perimeter,
 around 141 ha surface (which is the difference between 213 and 72 ha),
 144000 m³ estimated volume of wall II (24 m² medium section of the wall),
 one large gate WSW oriented, in the Northern area of enclosure, V shaped
100 m,
 two gates, one ESE and other SWS oriented in the Southern part of the
enclosure,
 in the South of Lacului Valley, the area of II enclosure its fool of artefacts
fragments, and here are two permanent water springs6.
Third Enclosure:
 around 8120 m perimeter,
 around 291 ha surface (which is the difference between 504 and 213 ha),
 the volume of the wall cannot be calculated due to the fact that it has not
been preserved intact on its entire line, thus any supposition can be considered to be
premature,
 no traces of prehistoric settlements.
Forth Enclosure:
 around 15735 m perimeter,
 around 1218 ha surface (1722-504 ha),
 the volume cannot be estimated in this case either, wall IV is the worst preserved of all walls,
 no traces of prehistoric settlements.
Inside the Iarcuri the researchers have notice the presence of artefacts from four
prehistoric regional cultures7:
1. Tiszapolgár (Eneolithic period);
2. Vatina, Corneşti-Crvenka group (Middle Bronze Age period);
3. Cruceni-Belegiš8 (Late Bronze Age period);
4. Gornea-Kalakača (Hallstatt A2).
The organizations involved today in the archaeological research of this site are:
 Muzeul Banatului from Timişoara (Banat Museum),
 Museum of Prehistory and Early History Berlin,
4

Szentmiklosi et alii, 2011, p. 828, Table 1 and Fig. 10.
Micle et alii, 2006, p. 287; Szentmiklosi et alii, 2011, p. 830.
6
Micle et alii, 2006, p. 289; Szentmiklosi et alii, 2011, p. 830-834.
7
Gogâltan et alii, 2007.
8
Szentmiklosi, 2009.
5
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Tennesse University, USA,
Universitatea de Vest Timişoara (West University of Timișoara),
Goethe Universität from Frankfurt am Main (Goethe University),
Exeter University, UK,
Dr. Helmut Becker for geophysics investigation.

2. Archaeoastronomic elements
2.1. The first important feature of Iarcuri is that it is situated on the intersection
of two particular solstitial axes9:

Fig 2. View of the solstitial axes.
Google Earth software simulation (Google Earth modified).

9

Solstitial axes are two lines that are define by the sunrise at the midsummer (NE) and the
sunset at the midwinter (SW) and the sunrise at the midwinter (SE) and the sunset at midsummer (NW). The exact azimuth depends upon observer’s latitude and the altitude of the
horizon on that direction.
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A. First axe along the midwinter sunrise – Ţarcului Peak (2190 m altitude,
125 km distance, 45°16′47″ N, 22°32′7″ E) – ESE gate (45°55′37″ N, 21°14′41″ E)
– WSW gate (45°56′03″ N, 21°13′50″ E) – midsummer sunset (Fig. 2). Distance
between ESE and WSW gates is around 1374 m. We can observe easily that:
-The alignment with Ţarcului Peak it’s in the middle of the gates;
-The Ţarcului Peak is, at horizon, apparently the highest peak mountain in ESE
direction.
B. Second axe along the midsummer sunrise – Highiş Peak (799 m altitude,
54 km distance, 46°12′23.30″ N, 21°48′33.25″ E) – Observatory Point (45°55′45″
N, 21°14′30″ E).
Highiş Peak is also the highest peak mountain in that direction.
The Observatory Point position10 was chosen at the moment of midsummer sunrise 2011 (Fig. 3). The objective was to be situated closer to the first solstitial axe, in
an area inside the second enclosure in “a large round enclosure about 300 m in
diameter, consisting of four ditches (including at least one palisade) and highly
burnt settlement features”11.
At this moment of the archaeological research there are no other specific or
important elements (for example, temples, stones etc.) to be taken in account to take
pictures from that position. We want to prove first that the phenomena of the sun rise
at the solstice time behind these peaks are visible from the Observatory Point area.

Fig. 3. View of Ţarcului Peak – ESE gate – The Observatory area.
Image taken from WSW gate. (photo: L. Dorogostaisky).

10

The GPS position was obtained by means of a Nokia 6220 c-1 mobile phone device (20 m
precision).
11
Szentmiklosi et alii, 2011, p. 832, no. 5 in Fig. 14.
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The Google Earth azimuth values are:
 The Observatory Point – Ţarcului Peak = 125.17°
 The Observatory Point – Căleanu Peak = 123.85°
 The Observatory Point – Highiş Peak = 54.64°
The azimuth solstice value for the sea level horizon latitude 45.9° N12are:
 The Observatory Point – midwinter sunrise 2010 → 124.86°
 The Observatory Point – midsummer sunrise 2010 → 55.14°
 The Observatory Point – midwinter sunrise 1430 BCE → 125.54°
 The Observatory Point – midsummer sunrise 1430 BCE → 54.46°
These differences are the result of the earth axial precession movement with a
cycle in a period of approximately 26000 years. That means that at 1430 BCE the
sunrise at midwinter solstice will be on the right azimuth then today with around 1,3
of the angular solar diameter (32′). For the midsummer solstice that means that the
sunrise at 1430 BCE will be on the left with the same value.

Fig. 4. Google Earth solstice sunrise simulation (2012) (Google Earth modified).
Photographic images of real sunrise taken inside the Iarcuri area.
(photo: L. Dorogostaisky).

The chains of mountains Poiana Ruscăi, Retezat, Ţarcului, Semenic, Anina, Dognecei, Vršac in the South–East (70° of the horizon), and Zarandului in North–East acted
as an ideal natural condition for the observers from the point of view of the Horizon
Astronomy and, therefore, no big investment efforts to carry out astronomical observations was needed (Fig. 5).
12

http://www.jgiesen.de/SolsticeAzimuth/index.html, Solstice Azimuth 1.5 developed by Jűrgen
Giesen was used to calculate the sun rise azimuth for present and Bronze Age time in Iarcuri
area (Giesen, 2007).
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Fig. 5. View of a part of the mountain chain (photo: D. Dorogostaisky).
Pictures (modified) taken from the forth wall in the vicinity of Corneşti village,
in November 2010, before the sunrise in twilight.

The First Hypothesis: Some time before the building of Iarcuri, very probably
in Eneolithic period, the people who have carried out astronomical observations –
probably the priests of a solar cult – had searched and found this Observatory Point
at the intersection of the solstitial axes. The alignments can be observed easily in Fig. 4.
2.2. The second important feature is the Iarcuri shape – especially the Southern
part of Iarcuri (Fig. 6).

Fig. 6. Circular Arc Shape of the ramparts. (Google Earth modified).

We can observe a significant difference between the ramparts form: rectangular
in the North and circular arc-shaped in the South.
The 90° circular arc has the centre in the point Significant 2 (S2; 45°55′44″ N,
21°14′16″ E).
The arc length is around 940 m.
The arc limits are considered in the middle of the gates.
The azimuth from Significant 2 to the gates has a “round”, very interesting
value:
 In direction ESE gate, the azimuth is 110°,
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In direction SSW gate, the azimuth is 200°.
The circular arc radius also has a value that we can approximate with enough
accuracy to 600 m.
The radius line Significant 2 – middle of SSW gate passes through the middle of
what we have called the “Big White Spot”, an area of 25 × 35 m with quite rectangular shape and homogenous colour. Here is the area (875 m²) with the greatest
concentration of LBA pottery fragments in the Iarcuri area. These white spots in the
satellite images of Vinga Plain region are clear indicators of the buildings of a lot of
Bronze Age settlements.
We named the middle of this shape Significant oo (Soo; 45°55′41″ N, 21°14′14″ E).
The distance between S2 and Soo = 100 m → equivalent of 1/6 of radius R2.
In the direction of the ESE gate and measure the azimuth: 100°.
The angle of the SSW Gate – Significant oo – ESE Gate has a value of 100°.
In the direction of Ţarcului Peak and measure the azimuth: 125.00°.
From Significant 2 in the direction of Ţarcului Peak the azimuth is 125.05°.
The Significant oo position is obviously chosen with a rational purpose, namely
a trigonometric one.
If we analyze the Southern part of the Third Wall we will observe that (Fig. 9):
-The 100° circular arc has the centre in the point of Significant 3 (45°55′57″ N,
21°14′15.61″ E).
-The arc length is around 1300 m.
-The azimuth values from Significant 3 limits are 120° and 220°.
-The circular arc radius of the Third wall also has a value that we can approximate
with enough accuracy to R3 = 1200 m. That means that is the double of the value of
the circular arc of the second wall (R3 = 2 × R2).
-The distances between Significant 3 and Significant 2 are 400 m (R3/3). The
azimuth value is 180° meaning that these points stand in a North – South alignment.
The shape of Iarcuri proves that the designers and the builders of Iarcuri had
fundamental expertise in what we call today trigonometry and that they used it when
building this astonishingly large construction.
In this analysis, we looked at Iarcuri from the sky, and we believe that this was
not the perspective of the people from the Bronze Age.
From the point of view of a fortification purpose, there is no reason to build in
this way.
The position of the gates of the second wall is associated with an astronomical
and trigonometric reason, not necessarily with a defence purpose, or any other
facility.
The huge dimensions of the circular arc-shape of the southern second and
third walls are justified if the purpose is to measure with high accuracy angles
and after to use these arc-shape elements (radius and chords) to compute what
today we describe trigonometric functions13.
13

Aristarchus of Samos (310 – ca. 230 BCE) was the first ancient Greek astronomer who, in
his only surviving book On the Sizes and Distances (of the Sun and Moon), have calculate the

870

Probably they solved the problem in a similar way with Ptolemy using a table of
chords, or by measuring the circular arch length and the correspondent chords (Fig. 7).

Fig. 7. Trigonometric analogy.

If we consider the value of the radius S2-A = 1. The distance S2-C will be the
value of the cosines function for the angle C-S2-A.
The 90° arc length of the second wall has 940 m. If we divide this with 90 we
will obtain for 1° a length of 10.44 m. And to obtain the value for 30″14 we must
divide this length with 120 and will result 8.7 cm, which is a measurable distance.
It seems that, during the chronological evolution of this site, the builders continued to respect the circular arc shape of the walls, without applying, however, a
simple symmetry for the third and fourth walls for an aesthetic reason.
The Second Hypothesis: in our opinion, the circular arc shape of the walls in
this area could be explained only by the fact that this part of the construction has
been designed and built for extremely precise astronomical measurements. One of
the main uses of Iarcuri has been that of an astronomical observatory, being the
instrument able to help the observers determine precise measurements of azimuth and
distance from Earth to Sun. Aristarchus have used Euclid’s geometrical analysis to compute
this distance but, unfortunately, he consider for angle φ (Sun-Earth-Moon) a value of 87°.
Aristarchus concluded that the Sun was between 18 and 20 times farther away than the Moon.
The real value for this angle is 89°50′.
In reality, the Sun's distance is about 400 times the Moon's.
14
30″ is the value for the human eye accuracy and in the same time the value between two
sunrises at the solstice.
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distance to the Sun and the Moon. In the Northern part, and especially in the first
enclosure, Iarcuri was probably used for ceremonial purposes, at the midsummer
solstice. Iarcuri could also play a fortification role and could have been, at that time,
a symbol of power.
2.3. The third Iarcuri feature is that it is a place on the Earth’s surface where two
solar eclipses – one annular in 1435 BCE, and the other total, in 1430 BCE – have
been visible15. This feature was found by using “The JavaScript Solar Eclipse Explorer”, which “can compute the local circumstances for every solar eclipse visible
16
from a city for any century from -1499 to 3000 (1500 BCE to 3000 CE)” .
In Table 1 are the results of the simulator for Iarcuri site (we have considered solar
eclipses with magnitude bigger than 0.8).

Table 1. Eclipse Predictions17.

15

“Total solar eclipses at a particular spot on Earth may not repeat for 300 years, although
partial eclipses seen from that spot are more frequent” (Kelley-Milone, 2005, p. 24).
16
Espenak-O'Byrne, 2010, online http://eclipse.gsfc.nasa.gov/JSEX/JSEX-EU.html
17
Espenak-O'Byrne, 2010, “Eclipse Predictions by Fred Espenak and (NASA's GSFC)”,
using the parameters “Section 4: Eclipse Predictions, Solar Eclipses visible from Iarcuri,
Latitude: 45° 55′55″ N, Longitude: 21°14′16″ E, Altitude: 130 m, Time Zone: 02: Negative
years are equivalent to the year BC minus 1 year. In bold Total and Annular eclipses”.
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Fig. 8. Map of Solar eclipse from 1430 and 1435 BCE.
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Fig. 9. Impact in population (A. Scorobete Troi).

For societies that practiced a Sun cult - the danger of the Sun’s disappearance
was synonymous with the end of the world.
The fact that one or a series of eclipses could be observed in one place of the
Earth surface is not enough to produce significant changes in beliefs or to determine
the building of a huge astronomical observatory. We must consider the impact of the
totality band for the eclipse upon the population of the area because these eclipses
were theoretically visible from practically all of Europe, and the totality bands were
huge (see the map of the 1435 and 1430 BCE eclipses - Fig. 818). Even in bad local
weather conditions, a lot of European people could see the eclipses and the social
impact could have been major, even at continental level (Fig. 9).
The Third Hypothesis. The 1435 and 1430 BCE eclipses could have been the
triggering elements which determined the building of Iarcuri in a place which had a
tradition of old astronomical observations and was a sun cult ceremonial place.
There are two main categories of elements that support the archaeoastronomic
hypothesis and the idea of a solar cult:
 The artefacts of the so-called Vatina culture – Corneşti-Crvenka group, from
the Middle Bronze Age period19. In Fig. 10 are two examples of pottery from the
permanent exhibition of Banatului Museum from Timişoara.

18
19

http://eclipse.gsfc.nasa.gov/SEsearch/SEsearchmap.php?Ecl=-14301115
Gogâltan, 2004.
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Fig. 10. Pottery from Timişoara-Pădurea Verde and Corneşti-Cornet sites
(Photo: L. Dorogostaisky, Banatului Museum).

 The existence of other important sites from the Bronze Age period in the
region, which present alignments with Highiş Peak (Fig. 11):

Fig. 11. Alignment of some major Bronze Age “fortifications”
with Highiş Peak (Google Earth modified).

1. The “circular fortification” of Valea Alioşu, Alioş village, Maşloc commune,
Timiş County, Banat region, Romania. Location: Latitude 46°03′52″ N, longitude
21°30′17″ E. Elevation 155 m above mean sea level. RAN Code 157709.02. It has a
very precise alignment and position constraint and had been probably used for astronomical observations.
2. Ţârvenca-Dealul Golumbului sites, Firiteaz village, Şagu commune, Arad
County, Romania. Location: Latitude 45°59′59″ N, longitude 21°21′38″ E. Elevation
160 m above mean sea level. The site Ţârvenca could be a midsummer solstice cere-
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monial place for the Bronze Age fortified settlement of Dealul Golumbului situated
in immediate vicinity.
3. Csanádpalota-Juhász T. Tanya (Site M43/55), Csongrád County, South East
Hungary. Location: Latitude 46°13′11″ N, longitude 20°44′32″ E. Elevation 88 m
above mean sea level. A Bronze Age fortification of 300-400 ha (second in surface
in the region), 84 km West of Highiş Peak, possible a ceremonial place at equinox
time.
The purpose of this article is, unfortunately, limited to strictly signalling
some intriguing facts. It’s very difficult to write about this subject in only a few
pages. The research in this direction is today limited to a personal effort. But, in our
opinion, Iarcuri must be investigated from an archaeoastronomic point of view with
proper scientific tools, with trained researchers and with a specific methodology.
The archaeological investigations will continue for sure in Iarcuri area for the
next decades.

Tools
• Google Earth 6.0.3.2.2197 version was used for sunrise simulation, for satellite
images of the region, for Latitude, Longitude data of points of interest, to measure
distances and azimuth.
• Google Sketch up 8 was used to measure distance and angles in an Iarcuri model.
http://www.jgiesen.de/SolsticeAzimuth/index.html, Solstice Azimuth 1.5, Giesen
Jűrgen was used to calculate the sun rise azimuth for present and Bronze Age time
in Iarcuri area.
• http://eclipse.gsfc.nasa.gov/JSEX/JSEX-EU.html, “Eclipse Predictions by Fred
Espenak and Chris O'Byrne (NASA's GSFC)” was used for solar eclipse “prediction”
and for trajectory maps.
• Nokia 6220 c-1 for GPS data on photo.
• Canon PowerShot SX 20IS to take pictures and HD movies of summer solstice at
Iarcuri.
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