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Kiln Site Anthracology and Fuel Wood Ecology in West-
ern Central Europe

Thomas Ludemann'

'University of Freiburg, Institute of Biology II, Dept. of Geobotany, Schaenzlestrasse 1, D-79104 Frei-
burg, thomas.ludemann@biologie.uni-freiburg.de

Selected anthracological studies in western Central Europe are highlighted, with special regard
to historical sites of charcoal burning and mining. The main topic is how analyses of archaeo-
logical macrocharcoals from kiln sites (kiln site anthracology) can provide answers to ques-
tions of vegetation history and vegetation ecology at the landscape level (fuel wood ecology).
In Central Europe remnants of traditional charcoal burning are widespread. Thousands of kiln
sites are known. Their analysis offers us unique opportunities to obtain results with fine spatial
resolution (regional to local), providing new and unexpected results for vegetation science.

A synthesis of anthracological studies is given for a large diversified pilot area, with special
regard to the natural diversity of growth conditions and forest vegetation. This includes analy-
ses of more than 100,000 charcoal fragments of 899 historical sample sites and charcoal soil
layers from the Black Forest, the Vosges and neighbouring regions. Most samples have been
selected from postmedieval charcoal burning in the southern parts of the Black Forest and the
Vosges. Furthermore, the method and the interpretations of the anthracological results were
verified by studies of recent charcoal burning and by analyses of experimental kilns (Lude-
mann, 2006a; 2008; in prep.).

Several important general conclusions can be drawn. Generally, no selection of distinct wood
species for charcoal production was found. All of the tree taxa to be expected for the natural
conditions were exploited in the past and the frequencies of the taxa exploited often reflect a
natural situation (Tab. 1). The tree species of the climax vegetation were mainly used and all
other species were quantitatively unimportant. The individual sample sites show considerable
differences in tree taxa composition and frequency (Tab. 1), from which regular spatial patterns
of the past tree species distribution have been deduced at different spatial scales, local to re-
gional (Fig. 1 and 2; Ludemann, 1994; 2001; 2002a; 2002b; 2003; 2006b; 2007; 2009; Lude-
mann & Britsch, 1997; Ludemann & Nelle, 2002; Ludemann et al., 2004). These patterns can
be explained by regional and local differences in the ecological site conditions of the forests
exploited in the vicinity of the sites studied. A pronounced dependency of the fuel wood use on
the natural distribution of the tree species is discernible. The local natural availability of wood
and the restricted possibilities of wood transport were important criteria for past fuel wood
exploitation.
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Fig. 1: Regional scale pattern of fuel wood taxa exploited and ecological growth conditions. Anthraco-
logical results and natural forest vegetation on a 130 km landscape profile from the Vosges to the Swa-
bian Alb in western Central Europe, based on analyses of 112,741 wood charcoal macro-remains of 897
sample units/sites. At the top are the predominat tree taxa of the natural forest vegetation after Bohn et
al. (2000, map modified), at the bottom the tree taxa compositions of the charcoal samples of historical
mining, archaeometallurgy and charcoal burning sites, according to region / landscape unit. n, number
of analyses; x, number of samples). Ludemann 2006b, 2007, modified.

Fig. 2: Local scale pattern of fuel wood taxa exploited and ecological site conditions. Anthracological
results and relief features (summit plateau, steep slope area, valley floor; altitude) of a one-square-km
pilot area in the Southern Black Forest, western Central Europe, based on analyses of 3,103 wood char-
coal macro-remains of 34 postmedieval kiln sites (Ludemann, 1994, modified).
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Tab. 1: Anthracological classification (Anthraco-types of dominant, co-
dominant and sub-dominant taxa) and their average taxa proportion (%) for
899 charcoal samples of historical mining, archaeometallurgy and charcoal
burning sites (Ludemann, 2006b, modified).

Anthraco-Type ] - 2
of dominant (<4:1), z = 2 E Loz gz,
co-dominant (2:1 to 1:2) and T 5|2 35 3|8 5 2|22 E Eox|sEEE < 2
sub-dominant Taxa (1:2 to 1:4) E E|22 2|22 E|25¢8 § HE § EEEZ %
Fagus 287 3287 3|1 2 0[]0 0 0 0 0[]0 0 0 0 0 0 0
Fagus (Abies) 76 8 |70|25 2]/0 1 0of0o 0 0 0 0|0 O 0 0 0O 0 O
Fagus (Picea Abics) 9 1(s6[19 2000 1 o[1 0o 0 1 0|1 0 0 0 0 0 0
Fagus (Picea) 21 206717 240 1 0f1 0 0 0 0[{0 0 0 0 0 0 0
Fagus (Quercus) 10 1]67|3 0|2 0 of0 1 1 3 1|0 1 0 0 0 0 0O
Fagus (Acer Picea) 3 o|s4fs 17/0 22 0[/2 0 0 0 0|0 0 0 0O 0 O 0O
Fagus (Acer) 7 1]63]3 3]0 23 0f2 0 0 1 2{0 0 1 0 0 1 0
Fagus (Betula) 2 o|e4fs oflo o of0o 2 213 3|0 1 0 0 0 0 1
Fagus (Corylus) 1 o|s4f0o of12 0 0Jo 0o 0 26 8fo 0 0 0 0 0 0
Fagus (Carpinus) 2 0]69]2 o)1 0o ofo 0o 0 0 0[0 27 0 0 0 0 0
Fagus Abies 9 10|49 46] 2|1 1 0]0 0 0 0 0[O0 0 0 0 0 0 0
Fagus Abies (Picea) 12 1|42 41{16/0 0 0|0 0 0 0 0[O0 0 0 0 0 0 0O
Fagus Abies (Quercus) 3 036 470015 0 0[0 0 0 0 0|0 0 0 0O I 0 0
Fagus Abics (Acer) 3 0|43 40| 1|0 16 0f1 0 0 0 0[{0 0 0 0 0 0 0
Fagus Abies (Corylus) 1038 23|31 1 0|5 1 9 10 12 6 0 0 1 0 0
Fagus Abies Picea 3 4(353330]0 0 0]0 0 0 0 0[0 0 0 0 0 0 0
Fagus Abies Picea (Pinus) 1 0253 260 0o 130 0 0 0o of0o 0 0 0 0 0 0
Fagus Abies Picea (Pomoideae) 10135 2225/0 4 0f12 0 0 0 2|/0 0 0 0 0 0 0
Fagus Picea 36 4|46[7[44]0 2 0L 0 0 0 0[]0 0 0 0 0 0 0
Fagus Picea (Abies) 12 1 |41]18/39]0 2 oo 0 0 0 0j0 0 0 0 0 0 0
Fagus Picea (Acer) 4 03s|sfar]o 15 0[2 0 0 0 0J0 0 0 0 0 1 0
Abics 32 4|7|87[4]0 0 0]0 0 0 0 0[0 0 0 0 0 0 0
Abies (Fagus) 19 2f25|7fo]2 0o ofo 0 0o 0 0[{0 0 0 0 0 0 ©
Abies (Fagus Quercus) 1 0 |23[s3lof22 0 0Jo 0o 0o 2 ofo 0 0 0 0 0 0
Abies (Fagus Picea) 4 0|23[57|19/0 0 of0 0o 0 0o 0|/0 0 0 0 0 0 O
Abies (Fagus Picea Alnus) 1 o12|47{21/0 2 0|2 1 0 0 0|15 0 0 0 0 0 0O
Picea 10 |13[s9)28f0 0 0Jo 0o 0o 0o ofo 0 0 0 0 0 0
Abics Picea 28 3[2]50 460 0 20 0 0 0 0[O0 0 0 0 0 0 0
Abies Picea (Fagus) 1 1 {17]40 410 1 1]l0o 0 0 0 0j0 0 0 0 0 0 0
Picea 80 93 6[84[0 2 2]2 0 0 0 0[]0 0 0 0 0 0 0
Picea (Fagus) 4 2|24 8[6s/0 2 0|1 0 0 0 0[O0 0 0 0 0 0 0O
Picea (Fagus Abics) 5 1|19 2060/0 0 0o[0 0 1 0 0[O0 0 0 0 0 0 0
Picea (Abies) 14 2|4 25|66/ 0 0 4l0 0 1 0 0|1 0 0 0 0 0 0
Picea (Acer) 1 0|2 10|67{0 18 0]/3 0 0 0o of0o 0 0o 0 0 0 0
Picea (Pinus) 3 0|0 1]|76/0 0 230 0 0 0 0[O0 0 0 0 0 0 0
Picea (Betula) 100 af73fo o 1]o 2 2 0 0J0o 0 0 0 0 0 0
83293
Quercus 6 1 93[0 0|0 0 0 I O|L 1T 2 0 0 0 0
Quercus (Fagus) 1o 63/0 9]0 0 0 0 of0o 0 0 0 0 0 0
Quercus (Abies) 20 68|/0o o1 0o 0o 1 of0o 1 0 0 0 1 0
Quercus (Fraxinus) 20 66]0 0|2 0 0 2 o0f2 1 24 1 0 2 0
Quercus Fagus 2 1 48]0 0|0 I 0 2 1[0 0 0 0 0 0 0
Quercus Fagus (Abies) 10 3910 ofo 0 0 3 2{3 0 0 0 1 0 0
Quercus Fagus (Salix) 10 s4lo0 0lo 0o o 1 12f0 0 0 0 0 0 O
Quercus Fagus Abies 10 2310 0/0 0o 0 0 0f0 0 0 0 0 0 O
Quercus Fagus Abies (Prunus) 1o 330 0o[0 0 0 0 0[O0 0 0 140 0 0
Quercus Abies 20 400 ofo 0o 0o 0 0oj{0 0 0 0 0 0 0
Quercus Abies (Fagus) 10 35[0 0ofo 0 0 0 0f0 0 0 0 0 0 0
Acer Fagus 20 0[37]0]0 0 0 0 0[O0 0 0 0 0 0 O
Acer Fagus (Abies) 1o of27({0f[8 0o 4 2 8|0 0 0 1 0 0 0
Acer Fagus Picea (Abies) 10 of221/0[7 0o 0o o 3|0 0 0 0 0 0 0
Acer Fagus Picea Abies 20 0f24/ 0|3 0 0 0 0o|/0 0 0 0 0 0 0
Acer Fagus Picea Abies (Fraxinus) 1o of19fof2 0o 3 0o 0|6 0 7 0 0 0 0
Acer Picea 30 of33]of1 0o 0o 0 0Jo 0o 0 0 0 0 0
Pinus T 0 0 0[84][0 0 0 0 0]0 0 0 0 0 0 0
Pinus (Picea) 10 0 of72f0 0 0 0 0{0 0 0 0 0 0 ©
Pinus Fagus 10 1 0]40(0 5 0 0 0|1 5 0 0 0 0 0
Pinus Abies 20 0 0|54/0 0 0 0 0[O0 0 0 0 0 0 0
Pinus Abies Picea 300 0 of32/0 0 1 0 0{0 0 0 0 0 0 0
Pinus Picea 71 0 0]49/0 0 1 0 of0o 0 0 0 0 0 0
556
Pomoideac T 0|3 1 6lo o o[8]o o0 o 2 0 0 0 0 0
Pomoideac Fagus 1 o [38]2 1fo 1 of[4]o 0o o0 9 00 0 0 0
Pappel Quercus 1 015 2 o[25]0 of0[41]7 0 o 01 0 0 0
Populus Betula Carpinus (Abies) 1 oo 16 ofT o of1[3423]2 o 00 0 0 0
Betula (Fagus Abies) 1 01817 9fo 0o 0|0 0 lﬁ 0 1 0 1 0 0 0
Betula Picea (Alnus) 1 0|9 9[4a2lo o o|o o[25]0 1 00 0 0 0
Corylus Salix Fagus Abies Quercus (Alnus) 1 o2 m3[o[12]o o0 5 0[22 19 00 0 0 0
Alnus Fagus (Corylus Salix Carpinus Quercus) 1 02874 of9 1 o2 1 0 13 10 0.0 4 0 0
Alnus Picea (Betula Fagus) 2 o0[10 6[38]0 9 1[0 0 10 0 0 00 6 0 0
Carpinus Fagus (Abies) 1 0[46]21 0o 0o o1 0 0 0 0 00 0 1 0
Fraxinus (Fagus) 1020 0 ofo 0o ofo 0 0 0 0 80]0 0 0 0
Total | 899 100 {53 20 16] 5 2 <If<I <l <1 <l <If<I <l <1 <1 <I <l <l




Session V: Subsistence and Nutrition in Mining Areas 213

References

Bohn, U.; Gollub, G.; Hettwer, C. (2000): Map of the natural vegetation of Europe. Scale 1 : 2,500,000.
Federal Agency for Nature Conservation (ed.). Landwirtschaftverlag, Bonn.

Ludemann, T. (1994): Vegetations- und Landschaftswandel im Schwarzwald unter anthropogenem
EinfluB. Ber. d. Reinh.-Tiixen-Ges. 6, pp. 7-39.

Ludemann, T. (2001): Das Waldbild des Hohen Schwarzwaldes im Mittelalter. Ergebnisse neuer holzkoh-
leanalytischer und vegetationskundlicher Untersuchungen. Alemannisches Jahrbuch 1999/2000, pp.
43-64.

Ludemann, T. (2002a): Anthracology and forest sites - the contribution of charcoal analysis to our know-
ledge of natural forest vegetation in south-west Germany. In: Thiébault, S. (ed.): Charcoal analysis.
Methodological approaches, palacoecological results and wood uses. Proceedings of the Second In-
ternational Meeting of Anthracology, Paris, France. BAR (British Archaeological Reports) Internati-
onal series 1063, Oxford (Archaeopress), pp. 209-217.

Ludemann, T. (2002b): Historische Holznutzung und Waldstandorte im Siidschwarzwald. Freiburger
Forstl. Forschung 18, pp. 194-207.

Ludemann, T. (2003): Large-scale reconstruction of ancient forest vegetation by anthracology — a contri-
bution from the Black Forest. Phytocoenologia 33 (4), pp. 645-666. DOI 10.1127/0340-
269X/2003/0033-0645.

Ludemann, T. (2006a): Anthracological analysis of recent charcoal-burning in the Black Forest, SW
Germany. In: Dufraisse, A. (ed.): Charcoal Analysis: New Analytical Tools and Methods for Arc-
haeology. Papers from the Table-Ronde held in Basel 2004. - BAR (British Archaeological Reports)
International series S 1483, Oxford (Archaeopress), pp. 61-70.

Ludemann, T. (2006b): Holzkohle als Archiv der Geschichte und Geobotanik — Ergebnisse und Potenzial
anthrakologischer Forschungen im Mittelgebirgsraum Zentraleuropas. Habilitationsschrift Univ. Frei-
burg, Fakt. f. Biologie, Geobotanik, p. 51.

Ludemann, T. (2007): Das Abbild der natiirlichen Vegetation in der historischen Holznutzung. Synthese
anthrakologischer Studien im Mittelgebirgsraum Zentraleuropas. Ber. d. Reinh.-Tiixen-Ges. 19, pp. 7-
22.

Ludemann, T. (2008): Experimental charcoal-burning with special regard to anthracological wood diame-
ter analysis. In: Fiorentino, G.; Magri, D. (ed.): Charcoals from the past: Cultural and palacoenviron-
mental implications. Proceedings of the Third International Meeting of Anthracology, Cavallino,
Lecce (Italy) June 28th — July 1% 2004. BAR (British Archaeological Reports) International Series
1807, Oxford (Archaeopress), pp. 147-157.

Ludemann, T. (2009): Past fuel wood exploitation and natural forest vegetation in the Black Forest, the
Vosges and neighbouring regions in western Central Europe. Palacogeogr. Palaeoclimatol. Palacoe-
col. (2009): 12 pp. doi:10.1016/j.palac0.2009.09.013.

Ludemann, T.; Britsch, T. (1997): Wald und Kohlerei im noérdlichen Feldberggebiet/Siidschwarzwald. -
Mitt. bad. Landesverein Naturkunde Naturschutz N.F. 16 (3/4), Freiburg i. Br, pp. 487-526.

Ludemann, T.; Michiels, H.-G.; Nolken, W. (2004): Spatial patterns of past wood exploitation, natural
wood supply and growth conditions: indications of natural tree species distribution by anthracological
studies of charcoal-burning remains. Eur. J. Forest Res. 123, pp. 283-292. DOI 10.1007/s10342-004-
0049-z.

Ludemann, T.; Nelle, O. (2002): Die Wélder am Schauinsland und ihre Nutzung durch Bergbau und
Kohlerei. Freiburger Forstl. Forschung 15, Freiburg i. Br, 139 pp.



	0_Impressum
	5Session_Ludemann_Kilm Site Anthracology



