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ABSTRACT. The paper reports the AMS (accelerator mass spectrometry) 
radiocarbon dating results of the large pedunculate oak of Mercheaşa, 
Romania, which has a circumference of 10.16 m. Two wood samples were 
extracted from the trunk and from the largest horizontal branch. Five segments 
from these samples were analysed by AMS radiocarbon. The oldest dated 
sample segment originates from the largest horizontal branch, very close to its 
geometrical centre. It had a radiocarbon date of 386 ± 45 BP, which corresponds 
to a calibrated age of 540 ± 35 calendar years. This value indicates an age 
of 560 ± 35 years for the oak of Mercheaşa. 
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INTRODUCTION 
 
 The pedunculate oak (Quercus robur L.), which belongs to the family 
Fagaceae, is considered to be one of the most longevous native European 
trees. This columnar tree is typically 20-30 m tall, but can reach heights up to 
40-50 m, and has a diameter of 3-4 m [1,2]. The largest specimens have died 
over the last two centuries or are very close to the end of their life cycle. The 
biggest known individual was the so-called Emperor’s Oak (Kaisereiche), 
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located in the village Randovici, close to Travnik in Bosnia. This giant oak 
toppled and died in 1998, during a storm. Its enormous hollow trunk, in which 
66 infantrymen took shelter, had a circumference at breast height of almost 
17 m. Recent research, based on ring counting and also on radiocarbon 
dating results of long cores, as well as on successive measurements of the 
circumference over longer periods of time, estimate the age limit of the largest 
oaks to 600-800 years, reaching up to 1,000 years only in exceptional cases, 
considerably less than previously considered [3].  

In 2005, we initiated a research project for clarifying several controversial 
aspects regarding the architecture, growth and age of the African baobab 
and of other baobab species. The research based on our new approach is 
not limited to dead or fallen trees, but also enables to investigate and date 
standing live specimens. This approach consists of AMS radiocarbon dating 
of tiny wood samples collected from different areas of monumental baobabs 
[4-9]. We extended our research by investigating individuals which belong to 
other angiosperm species, including trees from Romania. 

Romania hosts several monumental trees of large dimensions and 
old ages. We investigated and dated by radiocarbon some remains of the 
historic pedunculate oak of Ţebea [10], the large pedunculate oaks of Cajvana 
and Botoşana [11,12], the old black poplar of Mocod and the very big grey 
poplar of Rafaila [13], as well as the old ash of Aiton [14].  

Here we present the investigation and AMS radiocarbon dating 
results of another very large Romanian tree, namely the pedunculate oak of 
Mercheaşa. 
 
 
RESULTS AND DISCUSSION 

 
The pedunculate oak of Mercheaşa and its area. The large tree 

can be found on a pasture with secular oaks, located on a hill at 1.7 km NE 
from the village Mercheaşa, commune Homorod, Braşov county, in the 
central part of Romania. The closest notable localities are Rupea (at 11 km), 
Sighişoara (55 km) and Braşov (65 km). Its GPS coordinates are 46º03.963' N, 
025º21.730' E and the altitude is 528 m. The mean annual rainfall is around 
627 mm (Sibiu station).   

The oak of Mercheaşa has a height of 17.6 m, the circumference at 
breast height (cbh; at 1.30 m above mean ground level) is 10.16 m, while the 
circumference at ground level is 12.08 m. The overall wood volume is around 
50 m3, out of which 30 m3 for the trunk and 20 m3 for the crown (Figure 1). 
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Figure 1. General view of the pedunulate oak of Mercheaşa taken from the south-east.  

 The canopy is asymmetrical. While its eastern part is higher and 
narrower, the western part is shorter and wider. The horizontal dimensions 
of the canopy are 19.7 (NS) x 24.4 (WE) m (Figure 2). 
 In 2010, the very large oak was measured and identified by two young 
students from Rupea as the biggest tree of the pasture, which covers an area 
of 3 km2. Certain forest engineers estimated the age of this oak to at least 
900 years, according to a supposed relationship between the circumference 
of the trunk and the age of the tree. We want to emphasize that this 
relationship between circumference and age is based rather on guesstimates 
than on accepted scientific measurements [15]. 
 In 2012, the oak of Mercheaşa was declared a Natural Monument in 
a protected area. The same year, a wooden fence was placed around it as a 
protection measure against animals. At the moment, the Carpaterra Association 
and ICAS Braşov manage its protection and promotion.  
 The claimed age value of at least 900 years has been intensely 
publicised and accepted without reservation. Dozens of visitors from all over 
the country come daily to the pasture of Mercheaşa to see "the oldest tree of 
Romania", which was also named "The Carpathian Elder" (Bătrȃnul Carpaţilor). 
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Figure 2. The photograph shows the asymmetrical crown of the oak of Mercheaşa.  

 The oak of Mercheaşa is in an excellent state of vegetation, with few 
broken or dry branches and some traces of previous fire damage. The large 
trunk has no visible cavities. All these data suggest that the oak is considerably 
younger than currently believed. For these reasons we decided to determine 
the age of the oak by scientific methods. 

 
Wood samples. Two wood samples, labelled M-1 and M-2, were 

extracted from the oak of Mercheaşa with an increment borer. The first wood 
sample M-1, with the length of 0.80 m, was collected from the big trunk, at a 
convenient height of 1.70 m above ground. The second sample M-2, with the 
length of 0.46 m, was collected close to the base of the largest horizontal 
branch, at a height of 2.10 m above ground (Figure 3). 

Two pieces/segments, each of the length of 10-3 m (marked a and b), 
were extracted from determined positions of the sample M-1, while three 
segments of the same length (marked a, b and c), were extracted from 
sample M-2.  
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Figure 3. The image presents the two sampling positions. 

AMS results and calibrated ages. Radiocarbon dates of the 5 
sample segments are listed in Table 1. The radiocarbon dates are expressed 
in 14C yr BP (radiocarbon years before present, i.e., before the reference year 
1950). Radiocarbon dates and errors were rounded to the nearest year.  

Calibrated (cal) ages, expressed in calendar years CE (CE, i.e., 
common era), are also displayed in Table 1. The 1σ probability distribution 
(68.3%) was selected to derive calibrated age ranges. For three segments 
(M-1a, M-2a, M-2c), the 1σ distribution is consistent with two ranges of 
calendar years, while for the other two sample segments (M-1b, M-2b) it 
corresponds to three ranges of calendar years. In all these cases, the 
confidence interval of one range is considerably greater than that of the 
other(s); therefore, it was selected as the cal CE range of the segment for 
the purpose of this discussion. 

For obtaining single calendar age values of sample segments, we 
derived a mean calendar age of each sample segment from the selected 
range (marked in bold). Sample/segment ages represent the difference 
between the year 2021 CE and the mean value of the selected range, with 
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the corresponding error. Sample ages and errors were rounded to the 
nearest 5 yr. We used this approach for selecting calibrated age ranges and 
single values for sample ages in all our previous articles on AMS radiocarbon 
dating of large and old angiosperm trees [4-14,15-19]. 
 

Table 1. AMS Radiocarbon dating results and calibrated ages  
of samples collected from the oak of Mercheaşa. 

Sample 
code 

 

Depth1 

[height2] 

(m) 

Radiocarbon 
date [error] 
(14C yr BP) 

Cal CE range 1σ 
[confidence 

 interval] 

Assigned 
year 

[error] 
(cal CE) 

Sample 
age 

[error] 
(cal CE) 

M-1a 
 

0.40 
[1.70] 101 [± 44] 1694-1725 (16.4%) 

1812-1916 (51.9%) 
1864 
[± 52] 

155 
[± 50] 

M-1b 0.80 
[1.70] 235 [± 37] 

1636-1678 (36.8%) 
1741-1752 (4.5%) 
1763-1800 (27.0%) 

1657 
[± 21] 

365 
[± 20] 

M-2a 
 

0.10 
[2.10] 92 [± 43] 1694-1725 (17.3%) 

1812-1916 (50.9%) 
1864 
[± 52] 

155 
[± 50] 

M-2b 0.30 
[1.71] 212 [± 40] 

1647-1682 (22.7%) 
1735-1803 (38.0%) 

1930-... (8.8%) 
1769 
[± 34] 

250 
[± 35] 

M-2c 0.47 
[2.10] 386 [± 45] 1450-1516 (48.3%) 

1590-1620 (20.0%) 
1483 
[± 33] 

540 
[±35] 

1 Depth in the wood from the sampling point. 
2 Height above ground level. 
 

Dating results of samples (segments). The oldest dated segment, 
i.e., M-2c, represents the deepest end of sample M-2 which was collected 
from the largest horizontal branch, very close to its geometrical centre in the 
sampling direction. Its radiocarbon date of 386 ± 45 BP corresponds to a 
calibrated age of 540 ± 35 calendar yr. The lower ages of the other two 
segments, namely M-2a and M-2b, are in good agreement with their 
positions in the branch.  

The oldest dated segment extracted from sample M-1, collected from 
the trunk, i.e., M-1b, represents its end and originates from a distance of 0.80 
m from the sampling point. It had a radiocarbon date of 235 ± 37 BP, which 
corresponds to a calibrated age of 365 ± 40 calendar yr.   

 
Ring counting. On the collected wood samples, the growth/annual 

rings are obvious in certain areas, while in other areas they are faint. The 
most interesting sample M-2 had a length of 0.47 m and was collected at a 
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height of 2.10 m, close to the base of the largest horizontal branch. At this 
point, the circumference of the branch is 3.03 m. This value corresponds to 
a radius of 0.48 m. The distance from the sample end to the centre of the 
branch, which theoretically corresponds to its maximum age, is of 0.01 m.  

According to our counting, sample 2 contains around 520 growth rings. 
Taking into account the distance from the sample end to the centre of the 
branch and also the height of the branch above the ground, the ring counting 
suggests an age of 540 years for the pedunculate oak. 

 
Age of the pedunculate oak of Mercheaşa. The age of the oak can 

be calculated by extrapolating the age of the oldest dated sample segment 
M-2c, namely 540 ± 35 years, which originates from the largest branch, to 
the centre of this branch and by considering also the height of the branch. 
By the already presented values, the radiocarbon dating results indicate an 
age of 560 ± 35 years for the oldest part of the pedunculate oak of Mercheaşa. 
This value is in good accordance with the age estimated from the ring counting. 

 
 

CONCLUSIONS 
 
 Our research dicloses the AMS radiocarbon dating results of the large 
pedunculate oak of Mercheaşa. The aim of our investigation was to determine 
the age of tree. Two wood samples were collected from the trunk and from the 
largest horizontal branch, respectively. Five tiny segments were extracted 
from the samples, processed and dated by AMS radiocarbon.  
 The oldest dated segment had a radiocarbon date of 386 ± 45 BP, 
which corresponds to a calibrated age of 540 ± 35 calendar years. Its original 
position is very close to the geometrical centre of the largest horizontal branch. 
The dating value indicates an age of 560 ± 35 years for the oak of Mercheaşa. 
Therefore, one can state that the oak of Mercheaşa started growing around 
the year 1460 CE. 
 
 
EXPERIMENTAL SECTION  

 
Sample collection. The two investigated wood samples were collected 

with a Haglöf CH 800 increment borer (0.80 m long, 0.0108 m inner diametre). 
A number of five tiny pieces/segments, of the length of 10-3 m, were extracted 
from predetermined positions along the samples. The segments were 
processed and investigated by AMS radiocarbon dating. 
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Sample preparation. The α-cellulose pretreatment method was used 
for removing soluble and mobile organic components [20]. The resulting 
samples were combusted to CO2, which was next reduced to graphite on iron 
catalyst [21,22]. The resulting graphite samples were analysed by AMS. 

 
AMS measurements. The radiocarbon measurements were done at 

the AMS Facility of iThemba LABS, Johannesburg, Gauteng, South Africa, 
using the 6 MV Tandem AMS system [23]. The obtained fraction modern 
values were finally converted to a radiocarbon date. The radiocarbon dates 
and errors were rounded to the nearest year. 

 
Calibration. Radiocarbon dates were calibrated and converted into 

calendar ages with the OxCal v4.4 for Windows [24], by using the IntCal20 
atmospheric data set [25]. 
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