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CHRONOLOGICAL AND DIETARY ASPECTS OF THE HUMAN BURIALS FROM
AJDOVSKA CAVE, SLOVENIA

C Bonsalll2 « M Horvat? « K McSweeney! * M Masson! * T F G Higham* * C Pickard! ¢
G T Cook?

ABSTRACT. Ajdovska Jama (The Pagan’s Cave) in southeast Slovenia lies within the catchment of the River Sava, a major
tributary of the Danube. The site is well known for its Neolithic burials and has been excavated to a high standard on various
occasions since 1884. The human remains at the site occurred as distinct clusters of mainly disarticulated bones belonging to
at least 31 individuals. Hitherto, dating of the burials has been based on the associated archaeological finds, including a few
low-precision radiometric radiocarbon measurements on charred plant material. In the present study, bones from 15 individ-
uals were subsampled for accelerator mass spectrometry (AMS) and stable isotope analyses. These comprised adults and chil-
dren from 3 of the clusters. The results of the study indicate that the burials all belong to a relatively short time interval, while
the stable isotope data indicate a mixed diet based on C; plant and animal food sources. These interpretations differ somewhat
from those of previous researchers. The AMS !4C and stable isotope analyses form part of a wider investigation of dietary and
demographic change from the Mesolithic to the Iron Age in the Danube Basin.

INTRODUCTION

This paper forms part of a wider study of prehistoric human populations in the Danube Basin, which
focuses particularly on mortality profiles, variations in health and diet, and the incidence of violent
trauma. Our sample populations are drawn from different archaeological periods and environments
spanning the period from Mesolithic to Iron Age (~10,000-2000 BP) (Figure 1).

Our initial research concentrated on the Iron Gates section of the Danube Valley along the Romania/
Serbia border (Bonsall et al. 1997, 2000, 2004). The Iron Gates has the largest concentration of
Mesolithic open-air settlements in southeast Europe. More than 30 sites have been investigated
along this 230-km stretch of the Danube and human remains have been recovered from 11 of these,
with 4 sites—Lepenski Vir, Padina, and Vlasac in Serbia; and Schela Cladovei in Romania—each
producing more than a hundred burials. Many of these sites were also occupied during later periods.
Radiocarbon dating demonstrates that the burials in the Iron Gates sites range in age from early
Mesolithic (~10,000 BP) to post-Medieval (~400 BP) (Bonsall et al. 2004).

Our research in the Iron Gates, involving paired accelerator mass spectrometry (AMS) 4C and sta-
ble (C and N) isotope measurements on human bone collagen, has indicated a heavy dietary empha-
sis on freshwater resources throughout the Mesolithic (Bonsall et al. 1997, 2000, 2004). It also dem-
onstrated a 1%C reservoir effect, of a similar magnitude to the marine reservoir effect, due to
consumption of these resources. This significantly influences the dating of human remains, which
are important for developing archaeological chronologies in the Iron Gates region. However, it was
possible to correct for this effect using the 3!°N value of the human bone collagen as an indicator of
the extent of freshwater resource consumption and the offset between paired ungulate and human
bones as an indicator of the magnitude of the effect (Cook et al. 2001, 2002).
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Figure 1 Map of the Danube Basin showing the locations of Ajdovska Cave and other sam-
ple populations included in the wider research program.

There is a marked change in the stable isotope values around 6000 cal BC. The median 3'°N for 12
burials from Lepenski Vir dated between ~6300-6000 cal BC is +15.7%o, while the median value for
5 burials dated between 6000 and 5600 cal BC is +10.8%o. This suggests a substantial increase in the
consumption of terrestrial foods, which has been interpreted as reflecting the transition to farming
in this region (Bonsall et al. 1997, 2000). If so, the transition occurred no later in the Iron Gates than
elsewhere in neighboring areas of the northern Balkans. This evidence contradicts previous ideas of
a lengthy “survival” of the Mesolithic hunter-gatherer way of life in the Iron Gates. Nevertheless,
the first farmers within the Iron Gates continued to use freshwater resources, as evidenced by i) §'°N
values for human bone collagen that are still enriched relative to those typical of a totally terrestrial-
based diet, and ii) the occurrence of large numbers of fish bones in the archaeological record of this
period in the Iron Gates (Bartosiewicz et al. 2001).

The continued use of aquatic resources in the earliest Neolithic is not confined to the Iron Gates. Sta-
ble isotope data suggest significant use of freshwater resources at some Early Neolithic (Ko6ros cul-
ture) sites on the Hungarian Plain (Figure 2). This is perhaps not surprising given that the rivers in
this region are some of the largest in Europe and between 6000-5500 cal BC the Danube Basin was
effectively the agricultural “frontier.”
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Figure 2 Carbon and nitrogen isotope ratios for human bone collagen from Early Neolithic sites on the Hungarian Plain
plotted against the typical ranges for domestic and wild herbivores (data from Whittle et al. 2002). In this environment,
a 813C value lighter than approximately —21%o combined with a 8!5N value heavier than approximately +10%o suggests
a diet that included significant amounts of protein from freshwater fish. Whittle et al. (2002) interpreted the skeleton with
the lightest 8'3C value as “Mesolithic”; however, the contracted body position is characteristic of the Early Neolithic, and
the '4C age of 7765 + 55 BP may include a significant reservoir effect owing to consumption of river fish (Bonsall et al.
2004).

Some later burials at Lepenski Vir that have 81N values within the Early Neolithic range exhibit
significantly heavier 8'3C values. These are thought to be due to the inclusion of millet (Panicum
miliaceum or Setaria italica), an introduced C, crop plant, in the diet either directly or indirectly
through its use as fodder for livestock (Bonsall et al. 2000). Judging from the “C evidence this
change occurred in the Iron Gates sometime between the Chalcolithic (~4000 cal BC) and the
Roman period (~AD 300), possibly in the latter part of this time range. Elsewhere in the Danube
Basin, elevated 8!3C values consistent with direct or indirect consumption of millet are clearly evi-
dent in skeletons belonging to the pre-Roman Iron Age (Murray and Schoeninger 1988; Whittle et
al. 2002). Tracing the rise of millet cultivation in the Danube Basin is one of our research priorities.
Broomcorn millet (Panicum miliaceum) occurs sporadically in the archaeobotanical record of
southeast Europe as early as 5500-6000 cal BC (Zohary and Hopf 1994). Throughout the region as
a whole, it appears to have been a minor crop for several millennia after its introduction, though
locally it may have been important. Conceivably, millet consumption accounts for the slightly
heavier 8'3C values exhibited by Late Neolithic/Bronze Age skeletons from the Hungarian Plain
compared to earlier Neolithic populations (Figure 2), although more data are needed to test this
hypothesis.
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Figure 3 Plan of Ajdovska Jama (Slovenia) showing the locations of the
Neolithic burials.

AJDOVSKA JAMA

Ajdovska Jama (The Pagan’s Cave), which is the focus of this paper, is situated in southeast Slove-
nia near the city of Kr¥ko (45°58'N, 15°29’E). Occupying an east-facing position in limestone hills
5 km from the River Sava, the cave has 2 entrances at 240 and 244 m asl, respectively, which lead
along passages to a central chamber ~17 m in diameter (Figure 3). Archaeological investigations,
conducted on various occasions since 1884, have demonstrated periodic human use of the cave from
the Paleolithic to the Middle Ages.

The site is well known for its burial remains, the majority of which were recovered in excavations
by Milena Horvat between 1982 and 1987 (Horvat 1989). The human bones occurred in a horizon
~10 cm thick, which was divided into 2 stratigraphic units (43 and 44), on the basis of their colors
and the differing amounts of charcoal present. Five distinct clusters of bones were identified, 4 in the
south passage and 1 toward the rear of the main chamber (Figure 3). Bone preservation was gener-
ally poor and the crania were missing. Therefore, aging and sexing of the burials were based on sur-
viving long bones and mandibles (Corrain and Capitanio 1991). The entire assemblage comprises a
minimum of 31 individuals—15 adults (7 males and 8 females) and 16 children. On the basis of
associated pottery and other archaeological finds, the burials were assigned to the Late Neolithic
Alpine Lengyel culture, and this is broadly confirmed by radiometric “C ages on charred plant
material from the same archaeological horizon, which range from 5620 + 130 (Z-1044) to 5120 +
130 BP (Z-1042), with outliers of 4700 + 200 BP (Z-1179) and 2900 + 120 BP (Z-1603) (Srdo¢ et
al. 1984, 1987, 1989, 1992; Obeli¢ et al. 1994).
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The cave has been interpreted as a “necropolis” used by a farming community that practiced excar-
nation. It has been suggested that the dead were first left exposed on the cave floor (possibly in the
north passage) and once the skeletons were defleshed, some of the bones were collected up and
deposited in the various locations shown in Figure 3. In some cases, stones were placed around the
bone clusters, defining the burial area. Personal items were placed next to the bodies, including
items of jewelry with the women and weapons with the men. Food items were also placed next to
the bodies. These were represented by bones of cattle, sheep, and deer, and pots containing carbon-
ized remains of cereals and pulses (Horvat 1989).

The human remains from Ajdovska Jama were the subject of a previous paleodietary study by
Ogrinc (1999; Ogrinc and Budja 2005) in which the carbon and nitrogen isotopes of the bone col-
lagen were analyzed, although no direct 4C dating of the bones was undertaken. Ogrinc analyzed
bones from both stratigraphic units in 3 of the clusters (Figure 3 A-C). She assumed that the 2 strati-
graphic units related to distinct periods: the lower unit (44) she dated to ~6000 BP (revised to
6400 BP by Ogrinc and Budja [2005]) and the upper unit (43) to ~5300 BP. In total, Ogrinc under-
took stable isotope analysis of bones from 25 individuals (adults and children) (Figure 4a); she also
analyzed animal bones and plant remains to obtain comparative information on the local food web.
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Figure 4 Carbon and nitrogen stable isotope ratios for human bone collagen from Ajdovska Jama obtained by Ogrinc
(1999): a) all samples analyzed (adults + children); b) infants (0-2 yr) and adult females; c) adults, apparently showing
2 groups with differing 8'N signatures.
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Ogrinc (1999) interpreted the stable isotope results for the human bones as indicative of a population
with a relatively homogeneous diet that consisted mainly of meat from domestic and wild herbi-
vores, but in which individual food preferences could be observed. She was also able to show a
“nursing effect” where the bone collagen 3N values of infants (0-2 yr) were on average ~2%o
heavier than the adult females (Figure 4b), whereas older children did not consistently show this
effect. Ogrinc and Budja (2005) applied the concentration-weighted linear mixing model (IsoConc)
proposed by Phillips and Koch (2002) and re-interpreted the stable isotope data as representing a
diet based mainly on meat from domestic and wild herbivores (average of 44%) and cereals (average
of 39%).

The present study undertook paired AMS “C and stable C and N isotope analyses of bone collagen
from 15 individuals that had previously been analyzed by Ogrinc. These bones came from the 3 rich-
est clusters (A, B, and C) and both stratigraphic units (43 and 44). The objectives were to: i) obtain
direct 4C age measurements on the human bones and compare the results with the radiometric ages
previously obtained on associated materials; ii) investigate any age and stable isotope differences
between the different bone clusters and stratigraphic units and compare the stable isotope data with
Ogrinc’s previous study; and iii) assess the contributions of freshwater resources and C,4 plants to the
human diet.

MATERIALS AND METHODS

The bone fragments were decalcified and gelatinized using standard techniques, and transferred to
an ultrafilter (Vivaspin™ 15, 30 kD MWCO) and centrifuged. The ultrafilter retains the >30-kD
molecular weight fraction, which will include un-degraded collagen. The <30-kD fraction, which
contains low molecular weight components such as salts, degraded collagen fragments, and some-
times soil-derived contaminants, was discarded. The >30-kD fraction was recovered and freeze-
dried in preparation for analysis. The analysis system comprised a Europa Scientific ANCA-MS
system consisting of a 20-20 isotope ratio mass spectrometer interfaced to a Roboprep CHN sample
converter unit, operating in continuous-flow mode. This enables the measurement of 8'N and 8'3C,
nitrogen and carbon content, and C/N ratios. Graphite was prepared from the CO, prior to AMS “C
measurement using published techniques (Bronk Ramsey and Hedges 1997; Bronk Ramsey et al.
2000).

The ultrafiltrated gelatin usually produces collagen of an improved quality, as shown by the C/N
ratios (Bronk Ramsey et al. 2004). Collagen quality and chemical integrity were assessed using the
atomic ratio of carbon to nitrogen (C/N atomic ratio), the percentage of collagen extracted compared
with the starting weight of bone (wt% collagen) and the carbon yield of the collagen on combustion.
Problem bones may be screened on the basis of these parameters. Bone is considered acceptable if
measured C/N ratios of collagen fall between 2.9 and 3.5. In addition, bone that is composed of less
than 1 wt% collagen is not dated.

RESULTS AND DISCUSSION

The AMS C and stable isotope results from the present study are presented in Table 1 along with
the corresponding stable isotope data obtained by Ogrinc (1999). Of the 15 samples analyzed, only
10 produced collagen suitable for analysis. The !C results all fall within a tightly constrained age
range of 5485 + 50 to 5340 + 36 BP, confirming the archaeological dating to the Late Neolithic.
There is no evidence of a population dating to 6400 BP as proposed by Ogrinc and Budja (2005).
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Figure 5 Probability distributions of Bayesian modeled age ranges of human bone samples dated from
Ajdovska Cave. Plot generated using OxCal v 4.0 (Bronk Ramsey 1995, 2001, 2006). The overall agree-
ment index for this model was 82.9%. !C likelihoods are shown with lighter shading, while posterior
probability distributions are shown in bold shades. See Table 2 for actual posterior range data.

The AMS dates have been calibrated against the IntCal04 data set (Reimer et al. 2004) using OxCal
v 4.0 (Bronk Ramsey 1995, 2001, 2006). There is a dearth of prior archaeological information asso-
ciated with the selected skeletons from the site, particularly in terms of any relative sequencing,
since the total thickness of the bone-bearing horizon is only about 10 cm. The dated samples were
modeled as 2 phases (44 and 43), in accordance with Horvat’s original stratigraphic interpretation.
The results of this Bayesian analysis are shown in Figure 5 and Table 2. The overall agreement index
for the model was 82.9%. Subsequent runs of the model showed consistent agreement indices. One
of the posterior distributions yielded low agreement indices, suggesting strongly that it did not fit the
inferred phasing (OxA-15119), and this was therefore questioned (Table 2). The modeling indicates
that burial deposition began after 43404290 BC (68.2% probability) and that the burials represent
a brief period of activity; total span is equivalent to 5-120 yr (95.4% probability) with the highest
probability associated with 10-20 yr (Figure 6). The terrestrial stable isotope signals (see below)
suggest a lack of a reservoir effect, and this strengthens the confidence in the reliability of these
human bone determinations.

The underlying principle of dietary tracing using stable isotopes is that the ratios of carbon and nitro-
gen isotopes in bone collagen reflect those in the average diet—more specifically, the protein portion
of the diet. With each step along the food chain, there is fractionation of 1 isotope relative to another,
resulting in a change in ratio (“trophic enrichment”). Most workers assume a slight enrichment in
813C (up to 1%o0) and an average enrichment in 8'5N of 3%o between food source and consumer.
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Table 2 Posterior distributions for the Ajdovska Jama Bayesian model. Ranges for start and end
boundaries as well as overall span are shown in cal yr BC, as well as for each posterior distribution.

The results have

been rounded to the nearest 5 yr. These data are shown in Figure 5.

Posterior distributions (cal age range BC)

68.2% 95.4%
from to from to Agreement index
Phase 44
Boundary Start 44 4340 4290 4355 4265
OxA-15041 4330 4270 4340 4260 88.5
OxA-15092 4330 4280 4335 4265 103.9
OxA-15091 4330 4280 4335 4265 111.1
OxA-15074 4329 4285 4335 4265 116
OxA-15073 4330 4290 4330 4260 88.2
OxA-15119 4245 4070 4320 4050 questioned
Boundary End 44/Start 43 4320 4265 4330 4260
Phase 43
OxA-15095 4300 4260 4325 4250 533
OxA-15094 4300 4250 4320 4245 112.1
OxA-15093 4310 4250 4320 4240 113.4
OxA-15072 4310 4250 4325 4240 98.5
Boundary End 43 4295 4235 4325 4220
Span 5 60 5 120
OxCal v4.0.1 Bronk Ramsey (2006); r:5
Ajdovska Span
68.2% probability
0 (68.2%) 60
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Figure 6 Bayesian span for the modeled data presented in Figure 5. The distribution represents the span
of both archaeological phases and suggests that the highest probability is associated with a very brief

period.
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In the studies of Ogrinc (1999) and Ogrinc and Budja (2005), the 8!5N values for the bone collagen
of the adults ranged from +4.9 to +9.3%o, which is unusually large for a single population
(Figure 4c). These data were interpreted as indicating a dietary regime with wide variation in indi-
vidual food preferences.

The 35N values for adults obtained during the present study show a much narrower range of <1%o,
from +8.1 to +9.0%o (Figure 7). None of the adult samples for which Ogrinc obtained low (<6%o)
815N values produced a quality of collagen suitable for analysis, based on the parameters discussed
above. It could be argued that this is why the range in our study is smaller and there are no low 8'°N
values. However, it may be that the low 8N samples analyzed by Ogrinc contained non-collagen-
ous contaminants, which have influenced her results. There has been little direct comparison of sta-
ble isotope bone collagen values obtained with and without the ultrafiltration step, and so at present
we have no empirical data to support this argument. However, an effect has been demonstrated on
14C ages (Bronk Ramsey et al. 2004; Higham et al. 2006), which implies that in some circumstances
(e.g. low collagen content) stable isotope values could also be influenced.
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Figure 7 Collagen carbon and nitrogen stable isotope ratios for human adults and children from Ajdovska
Jama obtained in the present study, plotted against Ogrinc’s (1999) food source data.
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Of the 4 children for which results were obtained in the present study, only 1 shows a significantly
higher 8!°N value compared to the adults, which may be indicative of a “nursing effect” (Figure 7).
Interestingly, this is not one of the youngest children in the group, having an age at death of ~5 yr
(Table 1, sample Aj08).

From a comparison of her human and food source stable isotope data, Ogrinc (1999) concluded that
the human diet consisted predominantly of meat from domestic and wild herbivores, with very little
of the protein being derived from plant sources. The re-interpretation (Ogrinc and Budja 2005) pro-
posed a diet based mainly on meat from domestic and wild herbivores (average of 44%) and cereals
(average of 39%).

The present study favors a somewhat different interpretation. In Figure 7, our human collagen stable
isotope results are compared with Ogrinc’s data for animal and plant food sources. The difference in
average 8'°N between the human adults and herbivores is 2.3%o. This enrichment would be consis-
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tent with a largely meat-based diet if one assumes a 3%o trophic shift. However, judging from eth-
nohistorical evidence, such a diet would be highly unusual for a peasant farming society in south-
eastern Europe where cultivated plants (cereals, legumes, and fruits) typically provide the bulk of
the diet, with a modest contribution from dairy products, and meat is regarded as a luxury.

Since animal products generally contain more protein per unit weight than do most plant foods, par-
ticularly in a cooked state, which is how they would normally be consumed by humans (Table 3), the
meat portion of the diet may be disproportionately represented in bone collagen (Bonsall et al.
1997). Moreover, while most isotopic studies of human diet employ a trophic enrichment of 3%o for
815N, recent research suggests that the enrichment in humans can often be significantly greater than
this. For example, our work in the Iron Gates indicates an enrichment of 5.4-6.7%o in Mesolithic
humans over the riverine fish on which their diet was based (Bonsall, unpublished data), while aver-
age collagen 85N values for Middle and Early Upper Paleolithic populations in western Europe are
typically 5%o higher than those of their main prey animals such as reindeer, bovids, and horse (esti-
mate based on data presented by Drucker and Bocherens 2004).

Table 3 Nutritional value of selected (modern) animal and plant foods (data from Paul and
Southgate 1978). In cooked form, the protein content of meat on average is approximately
4 times greater than that of cereals and pulses.

Food CH (g) Fat (g) Protein (g) Kcal/100 g
Beef (sirloin, raw) 0 22.8 16.6 272
Beef (sirloin, roast) 0 21.1 23.6 284
Beef (rump, grilled) 0 12.1 273 218
Lamb (leg, raw) 0 18.7 17.9 240
Lamb (leg, roast) 0 17.9 26.1 266
Pork (leg, raw) 0 22.5 16.6 269
Pork (leg, roast) 0 19.8 26.9 286
Venison (roast) 0 6.4 35.0 198
Cheese (Camembert type) Trace 23.2 22.8 300
Milk (cow’s) 4.7 3.8 33 65
Wheat (wholemeal flour) 65.8 2.0 13.2 318
Barley (raw) 83.6 1.7 79 360
Barley (boiled) 27.6 0.6 2.7 120
Beans (haricot, raw) 45.5 1.6 21.4 271
Beans (haricot, boiled) 16.6 0.5 6.6 93
Beans (broad, boiled) 7.1 0.6 4.1 48
Peas (raw) 10.6 0.4 5.8 67
Peas (boiled) 7.7 0.4 5.0 52
Lentils (raw) 53.2 1.0 23.8 304
Lentils (boiled) 17.0 0.5 7.6 99

Therefore, we would suggest that the average 8'°N value of +8.3%o for the adult humans from
Ajdovska Jama does not necessarily indicate heavy reliance on the meat of herbivores as suggested
by Ogrinc (1999) and Ogrinc and Budja (2005), but is entirely consistent with a mixed diet of plant
and animal products. Furthermore, the tight clustering of the adult 8'3C and 8N values in the
present study does not support Ogrinc’s (1999) suggestion of significant variation in individual food
preferences among the Late Neolithic population.
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It is instructive to compare our data with those for modern people who are vegans and vegetarians.
In a study by Macko et al. (1999), hair samples from 2 vegans gave 8N values of +7.2%o, while
hair samples from 8 ovo-lacto-vegetarians (who consumed a combination of plants, eggs, and milk
products) yielded 85N values in the range +8.5 to +10.9%o.

The suggestion that plant foods contributed significantly to the diet of the Ajdovska Jama popula-
tion also receives support from dental evidence. Table 3 shows that cereals and pulses are rich
sources of carbohydrates when compared to meat from terrestrial herbivores. Heavier reliance on
carbohydrates may be reflected in a greater prevalence of dental caries (“tooth decay”: Larsen
1997). Although adult dental remains at Ajdovska Cave were under-represented and the caries rate
cannot be calculated reliably, the presence of 2 out of 4 mandibles exhibiting carious lesions and/or
ante mortem tooth loss and 3 decayed loose teeth out of a total of 19 implies that it would have been
high. This contrasts with the situation among Mesolithic populations in the Iron Gates, where the
diet was high in animal (mainly fish) protein and low in carbohydrate and caries rates were corre-
spondingly very low (Bonsall et al. 1997).

The average 8'3C value for the adults analyzed in the present study is —20.5%o, which suggests a diet
based on C; food sources. There is no evidence for significant consumption of C, crop plants or
meat from animals fed regularly on C,4 plants, and this is highlighted by a comparison of the 8!3C
values for the Late Neolithic skeletons from Ajdovska Jama with the much heavier values found in
early Iron Age burials from Magdalenska Gora also in the Sava catchment, 60 km to the west of
Ajdovska Jama, which according to Murray and Schoeninger (1988) reflect high levels of millet
consumption (Figure 8).

14 {| O Ajdovska jama
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12 4 gora
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Figure 8 Collagen carbon and nitrogen stable isotope ratios for human adults from Ajdovska Jama (Late
Neolithic) and Magdalenska Gora (early Iron Age). Both sites are in the Sava river catchment, ~60 km apart
(Magdalenska Gora data from Murray and Schoeninger 1988).

Similarly, 8'3C values of —20.1%o to —20.9%o coupled with the relatively low 85N values argue

against a significant contribution of fish to the diet, and no fish bones were present among the faunal
remains from Late Neolithic contexts at Ajdovska Jama.
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CONCLUSIONS

The AMS '“C ages on human bone collagen presented in this paper confirm the archaeological dat-
ing of the burials in Ajdovska Jama, Slovenia, to the Late Neolithic, ~5400 BP (4300 cal BC), with
no evidence of burial activity around 6400 BP as suggested by Ogrinc and Budja (2005). Bayesian
analysis of the '*C data suggests the people were buried during a period of no more than 120 yr
(95.4% probability). The associated carbon and nitrogen isotope ratios indicate a population with a
“terrestrial” diet in which the protein was derived very largely or exclusively from C; plant and ani-
mal food sources. Taken together with the archaeobotanical, physical anthropological, and zooar-
chaeological evidence from the site, the data are suggestive of a mixed farming economy. Meat from
wild herbivores was probably included in the diet, but there is no archaeological or isotopic evi-
dence for the regular consumption of fish, in spite of the relative proximity of the River Sava. Nor
is there evidence for the use of C, plants as human food or animal fodder. The Ajdovska Jama buri-
als thus belong to a period when farming had already been established in the region for over a mil-
lennium, but before millet (the only C, crop plant grown widely in prehistoric Europe) became eco-
nomically important. From the perspective of stable isotope research, Ajdovska Jama constitutes an
important reference sample of an established Neolithic farming community from the Danube Basin.
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