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WOODY FUEL AT KOSTENKI 1

L.J. Crawford

The Ohio State University, Columbus, Ohio USA

INTRODUCTION

Kostenki 1 is one of more than 20 well stratified open-air Upper
Paleolithic sites located in and around the villages of Kostenki
and Borshchevo, on the Middle Don River and near the city of
Voronezh. Most of the sites contain multiple occupation levels
and many levels date to the earlier Upper Paleolithic (Klein,
1969; Praslov, Rogachev, 1982; Holliday et al., 2007). The site
contained numerous artifacts, stone tools, faunal remains as
well as paleobotanical remains such as charcoal — the subject
of this project.

PALEOCLIMATE

In 2008 G.M. Levkovskaya identified 53 plant taxa at Kos-
tenki 1 from pollen-spore samples collected from sediments
below, within, and above Layer III (Hoffecker et al., 2016).
The pollen record is defined by assemblages that seem to
correspond with a number of warm and cold periods after
the CI-tephra (~40000 cal. yr. BP) pinpointed in the Green-
land ice core record. In Complex 0, which is about one meter
below Layer III, pollen suggests a warm period with a high
percentage of arboreal pollen (AP = 63%). Elm (Ulmus sp.) is
predominant. This interval likely occurred between the HE5
and CI event (Hoffecker et al., 2016: 316). In Complex 1,
which is just below Layer III, evidence suggests a wet, cold
forest-tundra regime — a cold interval that may correspond
to HE4. AP constitutes 14% of the assemblages with alder
(Alnus sp.) dominating. Non-arboreal pollen (NAP) is 75%
sedge (Cyperaceae sp). In Complex II, the lower portion of
Layer IIT (~20000-38000 BP, although the latter date is puz-
zling), the climate appears to have been a warm period cooler
than today with forest steppe, corresponding with GI 8. Alder
once more dominates with abundant birch (Betula sp.), and
water elm (mostly Ulmus laevis). Complex III, the upper part
of Layer III linked with GS 8, reflects a cold and dry period
with 25% AP that includes birch, floodplain alder and iso-
lated elms. Under-developed and dwarf forms are dominant,
indicating growing stress (Hoffecker et al., 2016: 316-31;
Levkovskaya, 2014: 8-9). Additionally, fir and spruce (Picea
sp.) pollen and charcoal were found under the CI/Y5 tephra
at Kostenki 1 (Levkovskaya et al. 2014: 9, 11).

METHODS

This project identified and analyzed 106 charcoal fragments
from three different levels within Layer III at Kostenki 1: III,
IIIA, N2 and N4. These specimens were collected by G.M. Lev-
kovskaya during the 2009 and 2011 excavations of the site. Since

these specimens come from cultural contexts it is assumed that
they are the result of human fire installations.

Charcoal was analyzed under 40-400x magnification. The
cross section, tangential section and radial sections were ob-
served to identify wood to the genus level. Finer grained iden-
tification to the species level is rarely possible. In some cases, it
was impossible to identify charcoal to the genus level, or at all,
due to preservation. Identifications were made using reference
materials including the Inside Wood website, Hoadley (1990)
and Panshin and de Zeeuw (1980).

The growth curvature of specimens was considered to ap-
proximate the relative diameter of specimens. Charcoal was
separated into seven categories: charcoal with weak growth
curvature (growth rings appear straight and come from larger
diameter trunks or branches), weak/moderate growth curvature
(growth rings with slight curvature), moderate growth curva-
ture, moderate/tight growth curvature, tight growth curvature
(usually whole growth rings are present and specimens appear
to be twigs), warped growth curvature (growth curvature is
non-linear and indeterminate), and unknown growth curvature
(cases where growth curvature could not be determined due to
preservation or the lack of at least one complete annual growth
ring).

After identification, samples were subjected to statistical
analyses. Before this could occur, samples needed to be con-
verted into a standardized form; all values were converted to
percentages based on the number of specimens within a specific
sample. SPSS 24 was used to conduct statistical analyses. The
non-normally distributed Kostenki I charcoal data necessitat-
ed the use of non-parametric tests. Ultimately Kruskal-Wallis
tests were selected to contrast charcoal taxa abundance between
levels. Kruskal-Wallis tests against the null hypothesis that
two samples originate from the same population, and evaluate
whether one population has larger values than the other.

RESULTS

Of the 106 specimens recovered for this study, 76 were from level
N4 and far fewer were recovered from the other levels (n = 8,
7 and 15). Most of the sample was pine (85%) with small amounts
of fir (Abies sp.) (8%) (see fig. 1). Two percent of the sample could
not be identified (“Unknown”) due to preservation issues. Six
percent of the samples analyzed could not be identified past the
gross categorization of angiosperm versus gymnosperm; this is
also due to preservation issues. All unidentifiable charcoal speci-
mens come from level N4 either as a result of larger sample size or
because of differential preservation, and most of the fir is in IITA
which has a much smaller percentage of pine compared to other
levels. This may be an artifact of small sample size (n=7).
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Fig. 1. Charcoal taxa percentages at Kostenki 1.

Kruskal-Wallis test found no statistically significant differ-
ences in taxa abundance (p = 0.329 for all taxa). In other words,
taxa quantities are statistically similar between all subdivisions.

Analyzing growth curvature proved more difficult than iden-
tifying taxa because of poor preservation. Therefore, most spec-
imens (62%) had unknown or unidentifiable growth curvatures.
The largest category following the “Unknown” category is weak
growth curvature at 25%. This suggests that the inhabitants of
Kostenki 1 w ere selecting wood from larger diameter parts of
the tree like trunks or large branches. When comparing growth
curvature across levels using Kruskal-Wallis no significant dif-
ferences were found. This suggests that growth curvature does
not vary significantly across levels, and that the inhabitants of
Kostenki were gathering similar diameter wood across time —
larger diameter wood specifically.

DISCUSSION

Ultimately the taxa proportions found in this study cannot be
interpreted as a one-to-one reflection of what proportion of
woody taxa existed on the landscape — hunter-gatherers in
modern and historic Alaska and Siberia have shown prefer-
ences for certain types of woody taxa over others (Alix, 2005,
Deo-Shaw, 2008; Henry et al., 2009) and these preferences likely
extend into prehistory. However, wood selection is not as simple
as selecting preferred taxa — other conditions such as caliber,
and whether wood is rotten, seasoned or green are just as im-
portant as taxa among Siberian Evenki (Henry, Théry-Parisot,
2014: 321).

From statistical tests, we can tentatively conclude that wood
use was relatively the same across levels and time; similar pro-
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portions of woody taxa and wood diameters were selected. This
suggests the availability of the same taxa through time, but also
similar wood gathering practices. The people at Kostenki 1 ap-
pear to have either preferred pine for fuel wood or selected it
because it was more plentiful than other species. Furthermore,
they preferred to harvest large diameter wood, presumably from
trees. Whether these were dead or living trees is unclear, but
handling costs likely played a role in what kind of wood the in-
habitants of Kostenki 1 harvested.

CONCLUSION

In sum, the Kostenki 1 site is a rich repository of archaeologi-
cal remains including paleobotanical specimens. The 106 char-
coal specimens examined for this project show continuity
through time; the inhabitants of Kostenki were harvesting rela-
tively similar quantities of woody taxa between levels, as well as
harvesting similarly large-diameter trunks and branches for fuel
throughout all levels considered.
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APEBECHOE TOITJIUBO B KOCTEHKAX 1

J1. Kpaydopa

Ynusepcumem wmama Oeaiio, Konym6yc, Ozaiio, CIIIA

octenku 1, cmon III, ITIA, N2 u N4 gann 106 obpas-
L[OB JIPEBECHOTO YITIA, KOTOpble CBUAETENbCTBYIOT
0 IpakTuKe 0TOOpa ApeBeCUHbL. ITO OblIA B OCHOB-
HOM cocHa (Pinus sp.) m HebGONbIIOE KOIMYECTBO INXTHI
(Abies sp.). BonpminHCTBO 00pa31joB uMenu HeOOIBIION 13-
rnb Kojel], 4YTO HpeANosaraeT, YT0 OHU ABJAIMUCH YaCThIO

CTBOJIOB Mau Gonbiinx BeTBell. [Ipy HemapameTpudeckoii
CTAaTUCTUKe He ObIIO OOHAPY)XEHO CTATUCTUYECKU 3HAYM-
MBIX Pas/IN4nil MEXAY CTIOSIMM, KaK [I0 YMCTEHHOCTHU TaKCO-
HOB, TaK U I10 KPUBU3HE KOJIEL], YTO CBU/IETENbCTBYET O TOM,
YTO METOABI COOpa APEeBECHOrO TOIIMBA HA BCEX ITAIAX I10-
ceneHuA ObIIN CXOXUMMU.





