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FAGUS IN THE FOREST HISTORY OF POLAND

Buk w historii laséw Polski

ABSTRACT. An analysis of the occurrence of fossil remains of the genus Fagus in 69 localities of Neogene
floras and 50 localities of the Middle and Upper Pleistocene floras has been carried out. It permits the state-
ment that Fagus played an important role in the composition of the Neogene forest associations, whereas
in the part of the Pleistocene covered by the analysis the range of this tree did not include the territory of
Poland.Traces of beech pollen in Pleistocene profiles come,above all, from glacial sediments contaminated
on an enormous scale with Tertiary material. An attempt has also been made to grasp the causes of the lack
of the beech in the European area north of the Alps and Northern Carpathians in the Middle and Upper
Pleistocene.

INTRODUCTION

The beginnings of the history of the genus Fagus go back to the Cretaceous,
but its taxonomic differentiation, involving modern species, is based on fossil ma-
terials of Tertiary age. According to Takhtajan (1981, p. 153), *“ Fagus, that typical
representative of the temperate flora of the northern hemisphere, is aimost certainly
eastern Asian in origin. It is in east Asia that the most primitive and basic types of
beech are centred, while the Euro-Caucasian and North American species are deri-
vative in character”.

In Poland fossilized pollen grains, leaves, fruits and wood of beech were recorded
many times from the localities of Tertiary and Quaternary floras. In the beech
history its wide-spread occurrence in forest associations is marked twice: once in
the Upper Tertiary (Neogene) and then as late as the Holocene. In the Pleistocene,
separating these two periods, the role of the beech and even its presence in the Euro-
pean areas north of the Alps and Northern Carpathians has been a keenly discussed
problem for many years. The characteristic feature of the history of this tree is also
its rapid expansion in the Late Holocene.
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Table

Localities of micro- and macrofossils of the genus Fagus found in Neogene deposist in Poland

2] qm) =1
No. Sites |52 Authors
mial e
1 2 3(415 6
1. | Babina + | Doktorowicz-Hrebnicka 1957
2. | Belchatow + | Raniecka-Bobrowska 1970
3. | Brzeg Dolny + after Hummel 1983
4. | Chroscina + | Sadowska 1977
5. | Chyzne + + | Bahcucka-Srodoniowa 1963; Tran Dinh Nghia 1974
6. | Czarny Dunajec + | Oszast 1973
7. | Czerna + | Romanowicz 1961
8. | Domanski Wierch + | + | + | Laficucka-Srodoniowa 1966; Zastawniak 1972; Oszast
1973
9. | Frydman + | Srodon 1973
10. | Gierlachowo + | Ziembifiska-Tworzydlo 1974
11. | Gotebin Stary + | Ziembinska-Tworzydlo 1974
12. | Gostawice-Niestusz + | Mamczar 1960
13. | Gozdnica + + | Stachurska et al. 1971; Sadowska 1977
14. | Huba + + | Szafer 1954; Oszast 1973
15. | Jaroszéw + | Sadowska 1977
16. | Jawor + | Raniecka-Bobrowska 1970
17. | Jaworzyna + | Sadowska 1977
" 18. | Jerzmanowa + | Sadowska 1977
19. | Klaj 1 + | Kita 1963
20. | Kokoszyce + after Hummel 1983
21. | Koniéwka + + | Oszast & Stuchlik 1977; Bialobrzeska & Truchanowi-
czéwna 1983
22. | Kotlina Sadecka + | Oszczypko & Stuchlik 1972
23. | Krosinko + | Ziembinska-Tworzydlo 1974
24. | Krofcienko + + | Szafer 1946—1947; Oszast 1973
25. | Kruszyn + | Romanowicz 1961
26. | Kulawsk + | Romanowicz 1961
27. | Legnica + | Sadowska 1977
28. | Lipnica Wielka + | Tran Dinh Nghia 1974
29. | Laziska + | Romanowicz 1961
30. | Lojowice + | Sadowska 1977
31. | Milikow + | Sadowska 1977
32. | Mirostowice + | Sadowska 1977
33. | Mizerna + + | Szafer 1954; Szafer & Oszast 1964
34. | Miyny + Zastawniak 1980
35. | Mosina + | Ziembinska-Tworzydlo 1974
36. | Nowa Wies$ + | Ziembinska-Tworzydlo 1974
37. | Nowe Czaple + | Sadowska 1977
38. | Nysa + | Sadowska 1977
39, | Oczkowice + | Ziembinska-Tworzydio 1974
40, | Olsztyn + | Doktorowicz-Hrebnicka 1957
41. | Opole + | Sadowska 1977
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42, | Paczkéw + | Sadowska 1977

43. | Parzyce 4 | Romanowicz 1961

44. | Piaseczno + | Oszast 1967

45. | Przeworno + | Sadowska 1977

46. | Rogoino + | Mamczar 1961

47. | Rudy + | Sadowska 1977

48. | Ruszoéw + [ + | + | Sadowska 1977; Hummel 1983
49. | Rypin + | Stuchlik 1964

50. | Smogorzowek + after Hummel 1983

51. | Snicz + | Biernat 1964

52. | Soénica + | + | Stachurska et al. 1973; after Hummel 1983
53. | Stare Gliwice + | 4+ | + | Oszast 1960; Szafer 1961

54. | Stawiany + Zastawniak 1980

55. | Straszdw + | Sadowska 1977

56. | Suchoraba + Eancucka-Srodoniowa 1966

57. | Swoszowice + after Lanicucka-Srodoniowa 1966

58. | Slepuchowo + | Ziembifiska-Tworzydio 1974

59. | Tarpno + | Sadowska 1977

60. | Trzebnica + after Hummel 1983

61. | Tuplice + | Sadowska 1977

62. | Ustronie + | Ziembinska-Tworzydlo 1974

63. | Wieliczka + Zablocki 1928; Lanicucka-Srodoniowa 1966
64. | Wielowie$ + | Sadowska 1977

65. | Wolow + | Sadowska 1977

66. | Wroclaw + | Sadowska 1977

67. | Zielona Goéra 4+ | Sadowska 1977

68. | Zarbw + | Sadowska 1977

69. | Zary + | Doktorowicz-Hrebnicka 1954

FAGUS IN THE UPPER TERTIARY

The long list of the Neogene localities of the genus Fagus found in the territory
of Europe shows that this tree was a frequent component of the forest associations
of those times (Tralau 1962). Neither was it rare in the Neogene of Poland (Table
1, Fig. 1), as indicated by its numerous localities distributed over the extensive area
of the so-called central depression of the Polish Lowlands, which abound in brown
coal deposits, and also in the Subcarpathian foredeep and mountainous basins
(Nowy Targ — Orawa and Nowy Sacz).

The occurrence of Fagus pollen has been noted at 61 localities of Neogene de-
posits (Table 1). Its frequency ranges from the most commonly encountered sporadic
pollen grains to their continuous participation in pollen diagrams, their maximum
values exceeding 20 and even 40 %. A particularly abundant frequency characterizes
the localities in the Nowy Targ-Orawa Basin (Czarny Dunajec — 24 %, Domariski
Wierch — 31 %, Huba — 16 % and Kro§cienko — 42 %), in Lower Silesia (Gozdnica—
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20 %, Soénica— 39 % and Tuplice — 15 %)) and in the profiles at Stare Gliwice (30 %),
Belchatéw (15%) and Rypin (7%). Higher frequences were usually recorded from
profiles referred to the Upper Miocene and Pliocene.

Determination of macroscopic remains of the genus Fagus from the European
Tertiary, begun nearly 150 years ago, resulted in the distinction of a large number

Fig. 1. Distribution of the localities of micro- and macrofossils (dots and triangles, respectively) of the
genus Fagus in Neogene deposits in Poland

of taxons specified by Tralau (1962). Their variety was due, above all, to the well-
known morphological variability of beech leaves. Tralau divided the taxons described
irito two groups. In one of them he numbered those resembling the type F. sylvatica
L. znd the related Euro-Asiatic species and in the other the taxons similar to the
Norih-American species F. grandifolia Ebrh. (= F. ferruginea Ait.), differentiated
according to the situation of localities. This division resolves itself into the distinction



Table 2

Taxons of the genus Fagus distinguished in Neogene deposits in Poland
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F, orientalis Lipsky foss. Palibin
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Fagus sp.

F. attenuata Goepp.
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F. decurrens Reid
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of two polymorphic taxons in the European Neogene. Zagwijn (1960, p. 62) also
gives two types of pollen grains of Fagus from the Dutch Pliocene, ‘“a bigger one
corresponding with the pollen of recent Fagus sylvatica, and a smaller, rather thick-
walled form, which resembles the pollen of Fagus ferruginea. The former type occurs
in the Miocene and Early Tiglian also”.

Nowadays 19 localities of macroscopic beech remains are known from Poland,
the remains being numbered in 6 taxons belonging to two groups distinguished
by Tralau (Table 2). Some of these localities are rich in fossil leaves (Ruszow),
whereas others abound in fruits (Gozdnica, Konidéwka); there are also deposits
in which both leaves and fruits occur (Domanski Wierch, Ruszéw). Their coinci-
dence increases the accuracy of the determination of leaves, because well-preserved
fruits provide more reliable criteria for the estimation of their systematic
position.

This information about the occurrence of fossil remains of Fagus in Neogene
deposits indicates the important role of this tree in the composition of forests
of those times. Its presence in pollen diagrams and in the form of macroscopic
remains seems to suggest that in some habitats the species of this genus occurred
as if in dispersion, while in others they grew thicker. This difference may have re-
sulted from somewhat different requirements of various species as regards soil
quality. Recent F. grandifolia is characterized in this respect by its distinct predispo-
sition to moist habitats (Harlow & Harrar 1958), such localities being as a rule
avoided by F. syhatica.

The European history of the genus Fagus in the Quaternary deserves special
attention. The views of the authors of The Floral Record of the Late Cenozoic of
Europe (Hammen et al. 1971) on this matter are quite clear. In the table illustrating
the successive extinction of a number of taxons of the Tertiary flora, starting from
the Miocene, the occurrence of Fagus ends in the Tiglian Interglacial in the Lower
Pleistocene. This opinion, preceded by doubts of other authors as to the occurrence
of the beech in the Central and North European interglacial floras (Jessen &
Milthers 1928; Averdieck 1962; Andersen 1964, and others), induces us to
estimate the fossil localities of this tree in the Pleistocene of Poland.

TRACES OF THE GENUS FAGUS IN THE PLEISTOCENE OF POLAND

Problem of redeposited pollen

The gradual cooling of the climate that had begun in the Neogene increased
in the long-lasting Lower Pleistocene. At that time repeated periodical oscillations
of the cold and moderately warm climate brought about the processes of erosion
and sedimentation on an enormous scale, to which the deposits of Neogene forma-
tions, containing fossil remains of the then dominant world of plants and animals,
were exposed. The rest of work, enriching the Quaternary cover in remains of the
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Neogene flora, was done by the Scandinavian ice sheet, which encroached on the
territory of Poland several times, extending to the Carpathians and Sudetes at the
time of its maximum expansion. Those processes resulted in the heavy contamination
of Quaternary deposits with Tertiary and older material, found chiefly in the course

Fig. 2. The modern range of Fagus sylvatica and its fossil localities in the peatbogs of Polesie (Pripet
Marshes) (Kulczynski 1935)

of studies conducted by the method of palinological analysis. I have written elsewhere
(Srodon 1962) in more detail on the importance of this problem to the studies of
the Quaternary vegetation history, emphasizing the merits of Iversen (1936),
who was the first to pay attention to the occurrence of Tertiary sporomorphs in
Danish moraine clays and proposed a method for dealing with them in relation to
the sporomorphs in primary deposits. Traces of redeposited pollen in the diagrams
of Quaternary floras, especially those published earlier, may also be represented
in the curves of indeterminate sporomorphs or those referred to as ‘“varia”. Palinolo-



Table 3

The occurrence of Fagus pollen traces in the Middle and Upper Pleistocene floras in the territory of Poland. Contamination of the profiles with sporomorphs of Ter-

tiary plants is also shown

B Number of sam-| Absolute or The presence of
No. | Age Localities . percentage share of | sporomorphs of Authors
ples with Fagus ,
Fagus pollen Tertiary plants
Late Glacial
1 Bocian 1 1 Tobolski 1966
2 Bryjarka 1 1 + Pawlikowa 1965
3 Czajkow 1 3 1—2 Szczepanek 1971
4 Debica 2 1 1 + Srodon 1965
5 Golejow 1 2 12 Szczepanek 1971
6 Grel 20 13 Koperowa 1962
7 Krakéw-Rondo 1 1 ++ Mamakowa 1970
8 Mikotajki 4 1—2 + Ralska-Jasiewiczowa 1966
9 Obary 5 1—2 + Mamakowa 1962
10 Podbukowina 1 0.2 + Mamakowa 1962
11 « | Puscizna Rekowianiska 11 13 Koperowa 1962
12 .2 | Slopiec 3 Ix1 Szczepanek 1982
13 é Tarnawa Wyzna 2 2x1 Ralska-Jasiewiczowa 1980
14 > | Witow 2 0.35;0.08 + Wasylikowa 1964
15 | Wolbrom 1 1 + Latalowa 1976
16 i Zuchowo 1 0.1 Oszast 1957
Pleniglacial
17 Biatka Tatrzafiska 1 1 Sobolewska & Srodon 1961
18 Lazek 1 1 + Mamakowa 1968
19 Zator 3 Ix1 + Koperowa & Srodon 1965
Early Glacial
20 Brzeziny 1 1 Birkenmajer & Srodofi 1960
21 Katy 3 3Ix1 + Mamakowa et al. 1975
22 Sciejowice 2 0.5;1.0 + Madalski 1935; Dyakowska 1939
23 Ustron 1 1 Szczepanek 1965
24 Wadowice 2 2 x 0.1 Sobolewska et al. 1964




25 Bazantaria 2 0.5;1.0 Halicki & Brodniewicz 1961
26 Bialka 1 1 + Makowska 1979
27 Gléwezyn G2 5 5x 0.1 + Niklewski 1968
28 Golkoéw ' 1 1 + Janczyk-Kopikowa 1966
29 _5 Goéra Kalwaria 1 1 + Sobolewska 1961
30 | B | Jozefow 8 8 x 1 + Sobolewska 1966
3 B | Nakto 8 8 x 1—2 + Noryskiewicz 1978
32 Raki 1 1 Kuszell 1980
33 Warszawa 1b 4 4x1? Raniecka-Bobrowska 1954
34 Wolbw 72 16 16 x 1 Kuszell 1980
35 Zyrardow 2/69 2 2x0.1 + Krupinski 1978
36 | | Gora Kalwaria 3 1-2 ++ Srodor 1974
37 % Koniecpol 2 1—2 + + Niklewski 1966
38 g | Labedy 1 0.5 Ralska-Jasiewiczowa 1958
39 Zablocie 17 1—2 ++ Ralska-Jasiewiczowa 1960
40 Aleksandrow Eodzki 1 0.5 Roézycki F. 1956
41 Barkowice Mokre 5 0.5—1.5 Sobolewska 1952
42 g | Boczow 4 0.3—2.1 ++ Janczyk-Kopikowa 1977
43 S | Goscigcin 1 4.0 + Srodon 1957
44 § Nowiny Zukowskie 1 0.2 Dyakowska 1952
45 | = | Olszewice 13 0.4—0.8 Sobolewska 1956
46 Stanowice 1 2 2 x 0.1 + Sobolewska 1977
47 Wegorzewo 5 1—4 ++ Sobolewska 1975
§ § .
48 |3 5 Cieplice 36 1-—5 +4++ Dyjor & Sadowska 1968; Jahn 1976
49 | 3 g | wadowice 10 528 +++ Oszast & Srodori 1968
50 15 '§ Szaflary 7 1—25 ++ 4+ Birkenmajer & Stuchlik 1975; Srodofi 1982
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gists find the occurrence of the same genera of trees, e.g. Pinus, Picea, Abies, Tilia,
Quercus eic. in the Neogene and Quaternary floras, and among them also the genus
Fagus, with which we are concerned here, particularly troublesome. This concur-
rence, increased by difficulties in discriminating the pollen of particular species of
a given genus, is responsitle for many misinterpretations of pollen diagrams concerning
Quaternary vegetation. The contamination of profiles can also be caused by the dril-
ling equipment used for taking samples from the deposits. Recently this hazard has
been decreased owing to the use of samplers of a different type, collecting samples
starting from the bottom of deposits. There are also cases in which the pollen oc-
curring in Quaternary profiles has been blown from exposed Neogene formations.
Finally, another origin of foreign pollen may be its long-distance transport. Kul-
czycki’s (1935) map of the prescnt-day range of the beech in Poland, enriched with
its fossil sites in the Late Holocene and surface pollen spectra from the peatbogs of
Polesie (Fig. 2), proves a great significance of this factor. Kulczynski referred the
origin of these localities of 1—4 9 frequencies to the Littorina migration of the
beech towards the north east, which however has not been confirmed by the results
of more recent studies. Here we are concerned with fossil traces of the long-range
transport of beech pollen over a distance approximating in this case to at least
350 km. This fact deserves close attention in the course of interpretation of the iso-
pollen maps of this tree, especially in the border-regions of its distribution.

Beech in pollen diagrams of Pleistocene deposits

Table 3 informs about the occurrence of mainly sporadic pollen grains of the
beech at 50 fossil flora localities of Middle and Upper Pleistocene age in Poland.
An analysis of this table shows the following: In 29 cases the probable source of the
beech pollen is the material found in these profiles but redeposited from the Tertiary.
The authors of papers on the diagrams from the remaining 21 localities do not
report any exotic polien. In 6 of them, of Late Glacial age, the beech pollen may have
been brought on the drill from the Holocene layers (profiles 3, 5, 6 and 11—13).
Another 6 localities are referable to climatic periods not favouring the occurrence
of beech (profiles 1, 16, 17, 20, 23 and 24). At the remaining 9 localities of this group,
representing interglacial floras, the slight frequencies of beech pollen also suggest
contamination with Tertiary material (profiles 25, 3234, 38, 40, 41, 44 and 45).
This is confirmed by sandy, clayey and silty sediments occurring in these localities
and containing pollen of Fagus, i.e. sediments which as a rule accompany contami-
nations with foreign material. Wasylikowa (1964, p. 365) exemplifies this phenome-
non well with a number of Late Gilacial lora localities. It should finally be stated
that the authors of the profile analyses in question often treat those sporadic pollen
grains as contaminations.

It is noteworthy that Table 3 does not include localities of interglacial floras
from Szelag (Szafer & Trela 1928), Hamernia (Szafer 1931, anal. J. Trela)
and Bedlno (Szafer et al. 1931), characterized, notably as regards Szelag and Ha-
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mernia by high frequencies of Fagus pollen. A re-examination of the deposits from
Szelag (Srodon 1956) and original samples, i.e. those obtained in 1931, from Ha-
mernia (Srodoni 1984, anal. K. Mamakowa), showed that pollen of this genus
was missing from both these profiles. Neither hasits presence been proved in a repeated
analysis of the profile at Bedlno (Srodoti & Gotabowa 1956). The table does not
comprise fossil flora localities of the Lower Pleistocene, the period so far little
known in Poland. In the pollen diagram of the flora of that age from Ponurzyca in
the Otwock region Fagus is not represented (Stuchlik 1975).

MACROSCOPIC BEECH REMAINS OF INTERGLACIAL AGE

Beech macroremains occur fairly frequently in Neogene deposits (Tables 1 and
2) but very rarely in interglacial floras, and they are not always accurately deter-
mined. Leaves described from Eemian deposits at Samostrzelniki on the River Neman
and from the Holsteinian (= Mazovian) interglacial in Germany (Bilshausen,
Tonisberg) can be quoted by way of example. It has appeared with time that these
leaves were wrongly determined (Sza¥er 1926, 1953; Chanda 1962; Kempf
1966).

Fragments of cupules (5 specimens) found in deposits derived from the decline
of the Hoxnian (= Mazovian) interglacial at Gort in western Ireland and identified
as Fagus sylvatica, while there was no pollen of that genus at all in the profile in
question (Jessen et al. 1959), are particularly intriguing. At a few other localities
of floras of that age studied in the territory of Ireland, Fagus has not been recorded
(Watts 1970) *.

BEECH MIGRATIONS IN THE PLEISTOCENE

An analysis of the occurrence of beech traces in Middle and Upper Pleistocene
deposits suggests that this tree did not grow in the territory of Poland at that time.
This opinion agrees with the results of the above-mentioned investigations in the
west of Europe. A really important question arises, namely, why the beech did not
cross the northern Carpathians nor, probably, the Alps during the last two intergla-
cials. It will be very difficult to answer this question univocally, for the fate of this
tree in the course of successive glaciations is little known.

The genus Fagus may have survived the most extensive glaciations (Cracovian
and Saalian) in mountain refuges in the Near East, which can be inferred from the

* The resuits of the estimation of fossil beech traces in the Pleistocene of Poland incline us to take critical
glance at the usually sporadic occurrence of pollen of the genus Prerocarya in integlacial deposits, i.e. the
tree now regarded as the distinguishing taxon of the Mazovian interglacial. Doubt is caused by the substantial
role of this tree in the composition of the Neogene vegetation, its modern distribution and considerable
requirements of humidity (Browicz 1982) as well as the very essential in this case and often observed
contamination of interglacial profiles containing Prerocarya with sporomorphs redeposited from the Tertiary.

9 — Acta Palaeobotanica Vol. XXV

-
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data presented in Frenzel’s (1968) work. As the climatic conditions improved,
this heavy-seeded tree, which has fairly great requirements as regards habitat and
climate, began its migration to the north, pushing forward through the forest as-
sociations composed of trees which advanced faster than did the beech. The distance
between the beech refuges and the Central European mountain ranges was at least
1000 km and probably the Mazovian and Eemian interglacials did not last long enough
— as Szafer (1953, p. 35) suggests — for the beech to cover that distance and to
cross the Alps and Northern Carpathians. We shall have still to wait some time for
the evaluation of this view, for our information about the occurrence of the beech
in the South European deposits of the above-mentioned interglacials is as yet very
scanty, especially in regard to the older of them (Follieri 1962; Sercelj 1966;
Opravil 1969; Hammen et al. 1971; Ambrosetti et al. 1972; Bottema 1974;
BozZilova & Djankova 1976; Carciumaru 1980; Griiger 1983). The Eemian
flora of the travertines from Ganovec at the foot of the Tatra Mts. in Slovakia
contains no traces of the beech (Kneblova 1960).

At the time of the better known and least extensive Vistulian glaciation the beech
refuges were situated mearer than during the older glaciations. This is evidenced
by the interstadial and late glacial localities of fossil floras, often with a high propor-
tion of beech, described from Calabria in the south of Italy (Griiger 1977), Yugoslavia
(Sercelj 1966), Greece (Hammen et al. 1971; Bottema 1974, 1979), Bulgaria
(BoZilova 1975) and Romania (Carciumaru 1980). The isopollen maps, presenting
the history of the beech in Europe over a space of the last 13 000 years (Huntley &
Birks 1983), are also a valuable source of information.

BEECH EXPANSION IN THE HOLOCENE

The centres of spread of the beech in the Holocene were its South-European
glacial refuges mentioned above. In all probability the time factor assumed in the
picture of the migration of this tree in the interglacials was also responsible for its
late appearance in the Holocene of Central and West Europe. The beech did not
reach the territory of Poland until about 5000 years ago (Ralska-Jasiewiczowa
1983) and 2000 years later it came to a spontaneous formation of beech-dominant
forest association in suitable climatic conditions and under the highly favourable
influence of the increasing economic activity of prehistoric man.

The isopollen maps, showing the stages of the spread of the beech in Poland,
were made twice (Szafer 1935a; Ralska-Jasiewiczowa 1983). Although the
period intervening between these maps is long, the results obtained in them are
concurrent in essence. It can be seen from their substance that the beech reached
Poland from the south-east and by the lowerings in the Carpathians and Sudetes,
arriving latest in Pomerania. In course of time it spread over the southern and western
areas of the country, extending to the border of its present north-castern range in
Europe.
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Fifty years ago Szafer (1935b) formed his opinion that the beech had first
came into our territory from the south-east, whereas Ralska-Jasiewiczowa
(1983) thinks that there is no evidence for that. It should be reminded that Szafer’s
opinion is based in great measure on the results of studies on the Podolian beech,
which studies led to the distinction of specimens at many localities here, such that
the characters of their leaves and fruits were intermediate between those of F.
sylvatica and F. orientalis (WiSniewski 1932; Czeczottowa 1933, 1935; Szater
1935b; Madalski 1938, 1947, 1951). This intermediate form, referred to as F. moesia-
ca (K. Maly) Czecz., occurs not unfrequently in the southern part of the Balkan
Peninsula, in the zone where the ranges of F. sylvatica and F. orientalis border on
each other (Browicz 1982). According to Szafer, the “Podolian beech” outdistanced
the common beech considerably in its migration to the north and ...its ‘insular’
localities in western Podolia, in the southern parts of eastern Podolia and in Bes-
sarabia... are relics of that period” (Szafer l.c., p. 46). This route of migration of
the beech, extending along the outer side of the curve of the Carpathians, was probably
the shortest and, at the same time, most suitable in respect of climate and configura-
tion of the land. The isopollen maps made for the genus Fagus and covering the
whole territory of Europe seem to confirm this supposition (Huntley & Birks
1983).

The late appearance of the beech in Central and Western Europe was due not
only to the remote situation of its glacial refuges but also to the barrier of primary
forests built up of shade-loving trees and leaving no gaps on the soils fit for the pene-
tration of the beech, which barrier hindered the shift of its range to the north (Iver-
sen 1973). It was only the neolithic colonization, with its extensive pasturage, fire
clearance and rotation of crops and fallow, that created a particular chance for this
tree, as evidenced by the striking coincidence of the development of neolithic settle-
ment and a rapid rise in the proportion of beech in the pollen diagrams represent-
ing the transition from the Atlantic to the Subboreal. This rise is as a rule accompanied
by a decrease in the proportions of the components of mixed deciduous forests,
varying with the changing fates of settlement, and by the symptomatic occurrence
of the pollen of cereals, weeds and synanthropic plants connected with the economic
activity of man (Iversen 1941). Probably it was not before then that it came to
the formation of the Central-European beech association bearing signs of its origin
connected with human actiivty.

Polish Academy of Sciences, Institute of Botany, Department of Palaeobotany, Lubicz 46, 31-512 Krakéw,
Poland
Instytut Botaniki PAN, Zaklad Paleobotaniki
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