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4. Fires at Neumark-Nord 2 
(Germany) 

evidence (Roebroeks and Villa 2011) and from the 
Levant (Shimelmitz et al. 2014) suggest that there 

colleagues (2011) hypothesize that only modern 
humans at the very end of the Late Pleistocene were 

al. 2015). Minimally from the late Middle Pleistocene 

et al. 2006) while studies of microfossils from dental 
calculus have shown that some late Neandertals were 

2011). The database on European Middle and Late 

(2011) is heavily dominated by rock shelter sites from 

in the Levant discussed by Shimelmitz and colleagues 

simply because such sites are rare.

The record of European Last Interglacial (Eemian) 

ABSTRACT

the Last Interglacial. Hearth features are rarely 

processes. The small postglacial basins that dominate 
the sedimentary context of the Eemian record are 

often containing charcoal particles. This case study 
presents the macroscopic charcoal record of the 

the burning of heavy fuels not naturally occurring 

This research shows the potential of small basin 

where clear archaeological features like hearths are 
missing.

KEYWORDS

4.1 INTRODUCTION

Recent years have seen a heated debate over the 

for purposes such as cooking and thermoregulation. 
Some workers have suggested that already Homo 
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result often fragmented) lithics and burned faunal 
remains can also be susceptible to natural transport 
in freshwater contexts when we consider the potential 
of fragmentation by large herbivore bioturbation in 
combination with the often sloping margins of these 

eruptions or spontaneous combustion (Roebroeks 

may not provide the ideal context for preserving in 

these basins are usually characterized by relatively 

disturbance (Pop et al. in press). These basin deposits 
provide rich environmental records instrumental for 
providing a biostratigraphic (pollen) record as well as 
environmental reconstructions of the local vegetation 

landscape (e.g. Scott 2010 and references therein). 

their catchment area over several thousands of years.

freshwater localities have not been systematically 

layers yielding large amounts of charred material 

faunal material has shown that part of the humanly 

material have been found at the interglacial site 

lower travertines have been shown to date to the 

Nord 2 offers the opportunity to not only study the 
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Figure 1: 

Eemian sites mentioned in the 

tive to the maximum ice extents 

(2000).
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of ancient occupations we are limited by the amount 

which focused on the archaeology present at the 
margins of the small basin and its chronological and 

were mostly found in the sieving residue and therefore 

sediment samples taken from the basin area were 
primarily aimed at palynological and malacological 

sampling strategies and the complicated sedimentary 

Eemian Interglacial locality. This study addresses 

as at the thermally altered lithics and faunal remains 

data from the basin area can be unambiguously linked 

is possible to also study the correlation between these 

their relationship may provide evidence for either a 

4.2 NEUMARK-NORD 2

discovery of two basin structures that formed due to 

samples were taken for environmental reconstructions 

stratigraphic and palaeomagnetic observations (Sier et 

of the basin covered with species characteristic of 

raw materials and with hammerstones both derived 

4.3 MATERIALS & METHODS

macroscopic charcoal and charred seeds obtained from 

the basin area between the excavation and basin center 

charcoal particles and charred seeds were separated 

determination of the charcoal fragments larger than 1 
mm was done using a Leitz Ortholux II microscope 

microscope. The species determination of the charred 

location within the excavation area near the basin 

also sampled (in 2 liter samples) and analyzed for 
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macroscopic charcoal and charred seeds following the 
methods outlined above.

altered lithics and mammalian faunal remains. Heated the basis of color and fracturing characteristics (e.g. 
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archaeological material. 

4.4 RESULTS

4.4.1 Fire proxies from the excavation area

4.4.1.1 Lithics

excavated over 4 m2

of which show signs of having been heated. Find 

assemblages and will be discussed in more detail.

This pattern is most likely caused by fragmentation 
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the stratigraphy of these subunits shows a decreasing 

subunits could not be distinguished. The northeastern 

percentage of heated artefacts is comparable to the 

to be a decline in heated artefacts when moving to 

and Perdaen 2006). The typology of the pieces is 

situated in the southern part of the excavated area.

4.4.1.2 Faunal remains

for the thermal alteration of faunal remains. The 

elements (Kindler pers. comm.). 

black or clear white discolorations are indicative 

possible to determine the taxa of most burned faunal 
remains. 

the product of in situ fragmentation. Like the heated 

in the mid and northeast sectors of the excavation 
area. Following the horizontal distribution presented 

Table 1: 
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Figure 5: 
remains.
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4.4.1.3 Macroscopic charcoal

Macroscopic charcoal was encountered in the 

but only systematically recorded and collected at 

case for the inner part of the piece. The fact that 

recorded occurrences of charcoal concern several 1 
to 5 mm large fragments (n=11) retrieved from the 4 
m2

Six charred seeds have been found at sampling 

4.4.2 Fire proxies from the basin area

4.4.2.1 Macroscopic charcoal

The lower size limit of the macroscopic charcoal 
retrieved from HP7 is determined by the smallest 

while the maximum size of recovered particles lies 

size range. The charcoal fragments do not show edge 
rounding.

The vertical distribution of the macroscopic charcoal 

between samples with less than 10 and peaks of ca. 50 

in its upper third. This continues in the lower part of 

lower part of unit 14 and higher concentrations in the 
upmost part of the same unit. After this concentrations 

Layer Sample 
size (l) particles seeds

2 100 50 3

2 100 50 0

2 100 50 0

2 100 50 0

NN2/2 - C 7 5 100 20 3

Table 2: 

Table 3: 
seeds concentration per layer of 
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to taxonomic analysis. All of the analyzed charcoal 
particles originate from deciduous trees. About half 

further. The other half of the charcoal particles is 
dominated by Quercus sp. and cf. Quercus

Prunus sp. and cf. Prunus sp. represent 
Fraxinus excelsior. 

of Corylus

characteristic features (scalariform openings) are often 

of Quercus Prunus

Quercus sp. charcoal is visible along the studied part 

of Prunus sp. and other deciduous (indet.) trees. 

Material 3). The rest of the charred seeds are incidental 
occurrences with only slightly increased counts in 

units 5 and 15. The charred seeds of unit 6 and the 
assemblage in general are dominated by charred seeds 

Carex
Fabaceae sp. and Medicago sp (see Supplementary 
Material 3). Also notable is the presence of a charred 
acorn fragment of Quercus sp. and a charred pit of 
Prunus spinosa

Asperula
Galium sp. 

4.5. DISCUSSION

remains

Figure 6: 140 cm long charred 
oak branch (Quercus sp.) found 

11% 

31% 

3% 
3% 0% 

52% 

cf. Quercus sp.

Quercus sp.

cf. Prunus sp.

Prunus sp.

cf. Fraxinus excelsior

Indet (deciduous)

Figure 7: 
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largely follows the distribution of the unheated and 

form of downslope size sorting (see Pop et al. 2015). 

features indicative of high energy transport are lacking 

press). This indicates that the thermally altered lithics 

reworking. 

Macroscopically observable alterations on lithic 

of pieces by passing the TL heating plateau test 

shown to take place when the material is exposed to 

of heating and precise temperatures do not exist 

calcined and strongly fragmented) must have been 

and white discoloration with minor greyish or bluish 

high heating temperatures affecting the archaeological 

showing discoloration and surfaces covered with 

on one large specimen using a TL heating plateau test 

were at the time vegetated with species characteristic 

Polygonum aviculare

This reconstruction is supported by the molluscan 

of mollusks characteristic of open environments and 

there is no soil evidence for tree stands on the basin 
margin. The absence of trees excludes the possibility 

the basin margin are characterized by light fuels and 

produce the thermal alterations as observed on the 

2012). 

Another factor to consider is burial depth of the 

less than 100 degrees (Ryan 2002). The likelihood of 

during high water levels and –tables these deposits 
would have been characterized by a relatively high 

The recurring presence of locally affected 

the watershed. The observed thermal alterations do 

considering the expected soil moisture content and 
likelihood of artefacts being (shallowly) buried. 

coincidentally occurring at the margins of the basin 

likely that the heavy fuels were brought to the site and 
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affecting the archaeological material already present 

4.5.2 Macroscopic charcoal and charred seeds

The charcoal from the basin area documented at NN2 
concerns macroscopic charcoal particles between 0.5 
mm and 5 mm in size. As the calcareous silt loams of 

and animal activity took place at the margin of the basin 

been produced by high temperatures (Scott 2010 and 
references therein).

Many studies have demonstrated that microscopic 

is mostly of local origin (i.e. originating from within 

macroscopic charcoal may be transported over several 

can therefore not a priori exclude the possibility that 

the watershed into the basin by thermal updrafts 

as well.

Macroscopic charcoal concentrations within the HP7 

difference between the concentrations in unit 6 and 

sedimentation rates varied during the deposition of the 

cannot fully explain the large differences in charcoal 
concentrations. Nor is there evidence or variability in 

variability in charcoal concentrations could therefore 

sources.

Analysis of the macroscopic charcoal larger than 1 
mm in size shows that all of the recovered charcoal 
originates from deciduous trees and therefore 
represents heavy fuels. These species are all 
represented in published pollen spectra of the site 

marked decrease of Quercus sp. at the cost of other 

vegetation development at other sites (e.g. Turner 
2002). Notable is however the high percentage (> 

Quercus

in the charcoal record in comparison with the pollen 

of Quercus
of these factors.

is the best represented. The macroscopic charcoal has 

extralocal sources cannot be excluded.

4.5.3 Correlation between thermally altered 

lithostratigraphic units at HP7 could be directly 

press). This made it possible to correlate the charcoal 
record with distinct phases of hominin presence and 

thermally altered lithic artefacts and faunal remains 

datasets can be compared (therefore excluding unit 



12

Fires at Neumark-Nord 2

hominin absence correspond to low charcoal 
concentrations in the basin.

charcoal particles in HP7 also correlate with the 
thermally altered lithics and faunal remains within 

Nord 2. These patterns are strongly suggestive of a 

further attested by large assemblages of lithic artefacts 

dozens of large mammals. The moderate charcoal 

other phases of occupation at the basin other than the 
ones documented in the excavated area. 

Although the charcoal peak of unit 6 correlates with 

activity within the basin environment. This may 

assemblage of which only a few faunal remains show 
signs of thermal alteration. The fact that none of the 

4.5.4 The absence of hearth features

observed during the excavations of the basin margin? 
Hominin occupation of the basin margin seems 

to have coincided with phases of increased water 

et al. in press). This correlation may have introduced 

footprints and indirectly by the presence of Polygonum 

of these mammals caused a decreased vegetation 

their treading also reworked sediments and promoted 
downslope dispersal. Trampling also fragmented 

fragmentation through soil alkalinity may have played 

4.6. CONCLUSION

with very different environmental conditions than 

presence of thermally altered archaeological material 

took place within the watershed. The heavy fuels 

were not naturally occurring in the immediate 
environment and may therefore indicate anthropogenic 
involvement. The macroscopic charcoal recovered 
from the basin area does originate from heavy fuels 

watershed. The common origin of thermally altered 
material from the margin and macroscopic charcoal 
from the basin area is supported by the correlations 
between these two datasets. The interrelationship 

hominin presence in the other is best explained by 

processing of dozens of large herbivores. The reasons 
for a lack of discernable hearth features in a basin 
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may disturb features and cause further fragmentation 

straightforward datasets used in this research provide 
patterns that are highly suggestive of recurrent 

could be strengthened with a better control of heating 

remains with macroscopic signs of thermal alteration. 
More detailed information on the source area of the 

comparing the macroscopic charcoal record and 
the microscopic charcoal record as obtainable from 

as experimental research on similar rock types may 
provide further indications of heating temperatures 

well as the possibilities for further research illustrate 
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Supplementary information

Supplementary table 1:

Supplementary table 2: 

Non-heated % Heated % Total % % heated of type

Flake 189

Chip 1684

Chunk 1168

Core 6 611

Total 14935 100.0 344 100.0 15279 100.0 2.25

Non-heated % Heated % Total % % heated of type

338 14548

6 731

Total 14935 100.0 344 100.0 15279 100.0 2.3
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