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STUDII 

A new AMS radiocarbon date for Middle Paleolithic Layer 4 
of Ripiceni-Izvor, Romania 

ADRIAN DOBOŞ*, ERIK TRINKAUS** 

Keywords: Middle Paleolithic, Eastern Romania, Radiocarbon, 
Equid. 
Abstract: An AMS date is presented for the Middle Paleolithic 
Layer 4 of Ripiceni-Izvor, Romania. The age of >45,500 14C BP 
provides a minimum age for Layer 4 and indicates that previous 
age assessments for the Middle Paleolithic of Ripiceni-Izvor, 
obtained through conventional radiocarbon, underestimated the 
age of the level. The date further questions the late survival of 
the Middle Paleolithic in southeastern Europe. 
 
Cuvinte-cheie: Paleolitic mijlociu, Estul României, radiocarbon, 
ecvide. 
Rezumat: În acest articol este prezentată o dată AMS de la 
Ripiceni-Izvor, nivelul IV, Paleolitic mijlociu. Vârsta de 
>45,500 14C BP arată că datările anterioare, realizate prin 
metoda radiocarbonului convenţional indicau vârste prea mici. 
De asemenea, rezultatul ridică din nou problema Paleoliticului 
mijlociu întârziat din Sud-Estul Europei.  

 
Introduction 
This site of Ripiceni-Izvor, on the right bank 

of Prut river, is a key site in understanding the 
Palaeolithic of Central and Eastern Europe. The 
stratigraphic sequence was ca. 12 m thick and 
comprised, according to A. Păunescu (1965; 1978; 
1993; 1999), 15 Paleolithic layers and a Mesolithic 
one. The correct integration of the site within a 
regional context is hampered by the lack of precise 
ages for the Middle Palaeolithic (MP) levels, which 
all appeared to be uncommonly young, possibly 
due to the limits of the conventional radiocarbon 
method when it was originally dated (Honea 1981; 
Păunescu 1984). 

In addition, the proper dating of the MP 
levels of Ripiceni-Izvor has a bearing on whether 
there was a late persistence of the MP in the 
Carpathians, into the time period of the earlier phases 
of the Upper Paleolithic (UP) (cf., Cârciumaru et al. 
2007; Doboş et al. 2010). The MP human occu-
pations of the Carpathian cave sites were assigned 
to the Quartzite Paleolithic, due to the high 
proportion of this type of raw material within the 
 

 
 

lithic assemblages (Mogoşanu 1978). This entity 
has been considered to span the period between 
~40,000 BP and ca. ~30,000 14C BP, divided in two 
phases. The older phase was interpreted as Charentian 
Mousterian, and the younger one, as a ‘transitional’ 
technocomplex that emerged locally from the Late 
Mousterian (Cârciumaru 1999; Cârciumaru, Anghelinu 
2000). Other authors regarded the whole of the 
Quartzite Paleolithic as a Late Mousterian (Păunescu 
2000). Recent dates for the MP levels at the Peştera 
Muierii (aka Peştera Muierilor) are relatively late at 
~41 ka 14C BP to >52 ka 14C BP (Doboş et al. 2009; 
Doboş et al. 2010), but they nonetheless place the 
MP in at least the southern Carpathians at  
>40 ka 14C BP. 

In the Eastern Romania, the MP is represented 
mainly by the sites of Ripiceni-Izvor and Mitoc-
Valea Izvorului, plus several localities with only a 
few lithic remains each (Păunescu 1998; 1999). 
The sites that have early UP occupations are more 
numerous, some of which may be attributable to 
the Aurignacian (Anghelinu, Niţă 2012; Anghelinu 
et al. 2012). The oldest securely dated early UP 
occupations nonetheless are well before 30 ka 14C BP, 
with the relevant layer at Dârţu in the Bistriţa 
Valley providing a date of 35,775 ± 408 14C BP 
(Erl-12165) (Steguweit et al. 2009) and the earliest 
UP level of Mitoc-Malu Galben having a deter-
mination of 32,730 ± 220 14C BP (GrA-1357) 
(Damblon, Haesertes 2007). A single conventional 
radiocarbon date, from the next to oldest Aurignacian 
level (1b) from Ripiceni-Izvor, provided a relatively 
late age of 28,420 ± 400 14C BP (Bln-809) 
(Păunescu 1984). 

Recent dating applications methods have 
changed the chronological landmarks for the MP in 
the region. This was the case for sites such as 
Mitoc-Valea Izvorului, Romania (~20 km south 
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from Ripiceni-Izvor). The Micoquian level there 
was considered to be contemporary with MP layers 
4 and 5 of Ripiceni-Izvor, due to the techno-
typological similarities and quasi-similar sedimentary 
context and thus, estimated at ~43 ka 14C BP. An 
IRSL date for this level of Mitoc-Valea Izvorului 
has, however, indicated the age of 160,000 ± 
17,000 cal BP (Tuffreau et al. 2009). This changing 
perspective on the ages of the MP and earlier UP 
has triggered the attempt to re-date the MP levels 
of Ripiceni-Izvor. The first step was running an 
AMS date on a sample coming from the upper part 
of the MP sequence, in order to assess whether the 
levels were within the range of radiocarbon dating.  

 
The site of Ripiceni-Izvor 
The site is located on the lower terrace of the 

river Prut, at about 1.2 km north from the Ripiceni 
village (47°57’6” N, 27°9’31” E). Its significance 
for the Quaternary was first highlighted by geo-
logists who, at the beginning of the 20th century, 
while exploring the terraces of Prut, reported the 
presence of fossil fauna and, subsequently, of stone 
tools. The first excavations were carried out in 
1929 and 1930 by N. N. Moroşan; he reported the 
existence of Middle and Upper Paleolithic levels 
(Moroşan 1938). The main research was conducted 
by A. Păunescu between 1961 and 1981. During 
that time, three contiguous areas were excavated 
(Section 1 to Section 3), that added up to ~4,000 m2. 
Since 1982, the site has been covered by the lake 
created for the hydroelectric power plant at Stânca–
Ripiceni (Păunescu 1993).  

Of the 16 layers, the lowest yielded a few 
lithics found in reworked sediments and was assigned 
to the Lower Palaeolithic (Premousterian), six 
levels were assigned to the Middle Palaeolithic 
(counted from the bottom, Layers MP 1 to MP 6), 
and eight to the Upper Palaeolithic (counted from 
the bottom: Aurignacian Layers 1a, 1b, 2a and 2b 

and Gravettian Layers 1a, 1b, 2a and 2b). The 
Mesolithic layer was assigned to the Tardenoisian. 
Within the Middle Palaeolithic sequence, the oldest 
three layers (MP 1-3) were considered to be 
Typical Mousterian of Levallois débitage, the 
following two (MP 4-5) Mousterian of Acheulean 
Tradition (MTA), and the upper layer (MP 6) 
Denticulate Mousterian (Păunescu 1989; 1993). 
Due to the relatively high percentage of Micoquian 
bifaces and Pradnik knives, MP Layers 4 and 5 
appear to belong rather to the Micoquian than the 
MTA, as was the case for the MP layer of Mitoc–
Valea Izvorului (Bocquet-Appel and Tuffreau 2009). 

The MP Layer 4 was the richest, with an 
assemblage comprising ~36,000 lithics. Numerous 
hearths and traces of fire were found; features 
composed by mammoth tusks, bones and molars, 
plus various types of rocks were interpreted as 
wind–shelters. Faunal remains of the MP layer 4 
are numerous; the highest percentage is represented 
by Mammuthus primigenius, Bison priscus, Megalo-
ceros giganteus, and Cervus elaphus (Păunescu 
1993). The faunal sample derives from Section 2, 
excavated in 1972. 

 
Previous radiocarbon dates for the Middle 
Paleolithic levels of Ripiceni-Izvor  
During the two decades of excavations, A. 

Păunescu and K. Honea took multiple samples for 
radiocarbon dating. The samples consisted mostly 
of bone (burnt or not), charcoal, and loose sediment 
(burnt or not). They were dated through conventional 
radiocarbon methods at the facilities in Groningen 
and Berlin (Table 1), and the ages for the MP fell 
within Marine Isotope Stage (MIS) 3. Given that 
they are non-finite and/or indicate ages greater than 
30,000 14C BP and have standard errors that exceed 
1,000 years, they should be regarded with extreme 
caution.  

Table 1 
Radiocarbon dates for the MP layers of the site of Ripiceni-Izvor 

Archaeological 
layer 

Sampling year Lab code Age (uncal BP) Material Reference Observations 

MP 5, -6,80 -
6,88 m (hearth) 

1977, Păunescu 
& Honea 

GrN 9210 40200 ± 1050 BP Charcoal and burnt bone Honea 1981 Păunescu 1984: sample 
appears as derived from 
MP layer 4 

MP 4, -7.10 m 1977, Păunescu 
& Honea 

GrN 9207 43800 ± 1050 BP Charcoal and burnt bone Honea 1981  

MP 4 , -7.30 m 1977, Păunescu 
& Honea 

GrN 9208 44800 ± 1200 BP Charcoal and burnt bone Honea 1981  

MP 4, -7,30 m 
(hearth) 

1977, Păunescu 
& Honea 

GrN 9209 42500 ±- 1200 BP Charcoal and burnt bone Honea 1981  

MP 3, -8.00 m 
(hearth) 

1964, Păunescu GrN 11571 45000 +1400/-1200 BP Charcoal, bones and sediment Păunescu 1984  

MP 3, -8.00 m 
(hearth) 

1964, Păunescu GrN 11230 46400 +4700/-2900 BP Charcoal, bones and sediment Păunescu 1984  

MP 3, -8.20 m 
(hearth) 

Unknown GrN 14367 46200 ± 1100 BP Charcoal  Păunescu 1993  

All samples were derived from Section 2. This table only includes the dates Păunescu considered to be correct. 
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The new date for the Middle Paleolithic 
Layer 4 
It was apparent that the MP layers of Ripiceni 

call for a fresh set of dates. The question was what 
dating method should be employed for the MP. The 
archaeological record available from the site comprises 
lithics and faunal remains. The burnt pieces (faunal 
or lithic) could not be analyzed through TL, since 
sediment from the find spot is required. To this end, 
an initial radiocarbon date was generated, in order 
to provide at least a minimum age should the MP 
layers prove to be beyond radiocarbon range. 

The selected bone, an isolated metacarpal of 
Equus caballus, comes from a feature interpreted 
as a wind-shelter, from the MP Layer 4, at a depth 
of 7.20 m. The components of the feature were 
mammoth tusks, large rocks, and animal bones 
(mostly mammoth). According to the published 
plans, ~20 knapped lithics were recovered from the 
feature. The metacarpal has been stored in a 
cardboard box and had no traces of preservative. 
The dating sample was removed with a stainless 
steel disk saw on a Dremel tool, and submitted to 
the Oxford Radiocarbon Accelerator Unit (ORAU). 

The sample was prepared using standard ORAU 
procedures, which include a modified Longin 
(1971) technique (Brown et al. 1988) combined 
with an ultrafiltration step (Brock et al. 2010). The 
last removes potential contaminants, since it filters 
out the collagen fragments with a molecular weight 
<30 kD (kilodalton) and leaves the larger portions 
for dating. Ultrafiltration has been shown to produce 
dates on bone that are older and/or more precise 
dates than previous (conventional or AMS) assays 
on the same osteological specimens (Higham et al. 
2006; Jacobi et al. 2006). 

The dating results are in Table 2. The collagen 
yield of the Ripiceni equid metacarpal was relatively 
low, slightly less than the usual ORAU minimum 
threshold of 1.0% weight collagen. However, other 
indicators suggest that the sample was reliable. The 
C:N atomic weight ratio is 3.3, which falls well 
within the accepted range of 2.9 to 3.6 (DeNiro 
1985; Ambrose, 1990). The δ13C of −20.2‰ is 
within two standard errors of a European MIS 3 
Equus mean (−20.38‰ ± 0.66‰, N = 38), and its 
δ15N of 6.9‰ is within one standard deviation of 
the mean of the same sample (5.65‰ ± 1.67‰,  
N = 38) [data from Bocherens et al. (2001, 2005), 
Stevens and Hedges (2004), Jacobi et al. (2006), 
Richards et al. (2008), Prat et al. (2011)]. These 
stable isotopic values indicate environmental and 
trophic level parameters (Bocherens, Drucker 2003, 

Stevens, Hedges 2004; Hedges, Reynard 2007) for 
the Ripiceni equid similar to those of other, 
approximately contemporaneous (MIS 3) European 
equids, and further support the reliability of the 
radiocarbon determination. The resultant age is a 
minimum age of >45,500 14C BP. 

Table 2 
Radiocarbon dating for an Equus caballus sample from  

the Middle Palaeolithic Layer 4 of Ripiceni-Izvor 

Lab Number OxA-24046 
Sample weight 660 mg 
Collagen Yield 5.7 mg 
Collagen Yield Percent 0.9% 
Carbon Weight 2.42 mg 
Carbon Weight Percent 42.5% 
Nitrogen Weight 0.86 mg 
Nitrogen Weight Percent 15.1% 
C:N Atomic Ratio 3.3 
δ13C −20.2‰ 
δ15N 6.9‰ 
Date  >45,500 14C years BP 

 
Conclusion 
The new date for Layer 4, using AMS with 

ultrafiltration, shows that the age of the Middle 
Paleolithic Layer 4 of Ripiceni-Izvor is beyond the 
range of the radiocarbon dating and substantially 
earlier than the earlier Upper Paleolithic of the 
region. It suggests that the previous determinations 
(Table 1) should probably be considered minimum 
ages, but it is not sufficient to indicate whether 
these levels are MIS 3 or earlier in age. Given the 
inundation of the site, it remains to be seen whether 
other radiometric techniques can be applied to the 
remains from the Ripiceni-Izvor Middle Paleolithic 
levels. 
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