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ARE THE LOWER LIASSIC PLANTS OF ODROW¥¯ (POLAND) BURNT?
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ABSTRACT. An interesting type of preservation of fossil plants was observed during investigations on the Lower Liassic flora from
Odrow¹¿, Poland. The flora was collected and determined by the late Professor Maria Reymanówna, El¿bieta Wcis³o-Luraniec and Jad-
wiga Ziaja. Macro- and microfossils are partly preserved as fusain (fossil charcoal) and a large amount of black, opaque particles of dif-
ferent sizes and angular shapes was found after maceration of palynological samples. The cuticule of megafossils was macerated using
conventional techniques and this proved to be very difficult, with leaves of the Podozamites type falling into small pieces during macera-
tion. Three-dimensional structures, with open cell lumina in the cuticle of Phlebopteris angustiloba leaves have been observed in SEM.
According to Reymanówna (1992, 1993) the Liassic vegetation in Odrow¹¿ caught fire during the dry season, preasumbly initiated by
lightning strikes. Furthermore it is considered that the now extinct trees Hirmeriella muensteri opened their cones after fire, to reproduce.
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INTRODUCTION

The Liassic flora from the Holy Cross Mts. in Poland
has been previously described a hundred years ago by
the Polish palaeobotanists Raciborski (1891, 1892) and
later by Makarewiczówna (1928). The macroflora from
Odrow¹¿ (near Koñskie, Holy Cross Mts.) was recently
investigated in Poland by Reymanówna (1991, 1992,
1993, Reymanówna et al. 1987) and by Wcis³o-Luraniec
(1991, 1992a, 1992b, 1993). The microflora (spores and
pollen grains) was described by Ziaja (1989, 1992,
1993). The megaspores were investigated by Marcin-
kiewicz (1957, Marcinkiewicz et al. 1960). According to
geological studies the sediments from Odrow¹¿ belong
to the Zagaje series (Lower Liassic, Lower Hettangian)
that show a succession of continental environments
(Karaszewski 1962, Pieñkowski 1983, Pieñkowski &
Gierliñski 1987). The flora from Odrow¹¿ was preserved
partly as compressions/impressions and partly as a fusain
(fossil charcoal).

MACROFOSSILS

MATERIAL AND METHODS

In Odrow¹¿ the plant fragments are preserved in grey shales.
Leaves fragments were macerated in nitric acid followed by am-
monia by Wcis³o-Luraniec. Leaves, cones and ovuliferous scales
of Hirmeriella muensteri were macerated by Reymanówna also in
the usual way and with ”Schulze Mixture” (equal quantities of ni-
tric acid and distilled water to which a very small amount of
KClO3 has been added). The maceration is very difficult and the

leaves, (e.g. of Podozamites type), fall into small pieces but re-
main black and do not show a cell structure (Pl. 2 fig. 2).

Fragments of Podozamites fossil leaves were transfered from
the sediment to dentistic white plastic before the observations in
the Scanning Electron Microscope (Pl. 1 figs 4–5). Then part of
this material was cleaned in 10 % hydrochloric acid (1 hour), hy-
drofluoric acid with distilled water 1: 1 (1/2 hour), in nitric acid
(1/2 hour) and in distilled water and coated with gold and photo-
graphed in a Tesla BS-301 Scanning Electron Microscope. Other
fossil leaves were cleaned and transfered from the rock to the
holder and photographed in SEM .

DESCRIPTION AND DISCUSSION

Partly charred specimens were observed in the macro-
fossils from Odrow¹¿. After maceration some cuticules
show yellow brown cells and some fragments remain
black, e.g. the cuticule from fragment of Neocalamites

sp. stem (Pl. 2 fig. 1). Those black fragments of cu-
ticule suggest the occurrence of fire. Fern leaves of Phle-

bopteris angustiloba from the family Matoniaceae (Pl. 1
fig. 1) also occur in this material. Three-dimensional
fragments of midribs from a leaf (Pl. 1 fig. 2) and sto-
mata (Pl. 1 fig. 3) were observed under SEM. This is evi-
dence that those fragments are fossil charcoal. Similar
preservation of leaves was observed by Harris (1958,
1961) in the Jurassic flora from Yorkshire, e.g. leaves of
Phlebopteris woodwardi. Reymanówna (1965) described
leaves of Weichselia reticulata preserved as a fossil char-
coal from the Mesozoic (Lower Cretaceous in the West-
ern Carpathians) of Poland. Leaves of Podozamites sp.
(Coniferae) which were probably burnt, because they re-
main black after maceration (Pl. 2 fig. 2).



According to Reymanówna (1991, 1992, 1993)
Hirmeriella muensteri trees (Pl. 3 figs 1–2) have small
xeromorphic leaves covered by a thick cuticule. Cu-
ticules from Hirmeriella leaves (Pl. 2 fig. 7) need a very
long time for maceration. The seminiferous scales from
this plant founded in Odrow¹¿, yielded no cuticule. It is
possible to obtain Classopollis pollen grains from male
cones from Hirmeriella (Pl. 2 fig. 8) but only after using
heavy agents, e.g. bleach (Reymanówna personal com-
munication). The long time and difficulties of macera-
tion prove that Hirmeriella muensteri from Odrow¹¿
may have been partly charred. Harris (1957) suggests
that delicate things, e.g. male cones, were probably
charred and not burnt to ash because they were laying on
the soil. They were partly protected when the fire passed
over them. He wrote that this would explain why some
fragments resist maceration longer than others. A
Liasso-Rhaetic flora in South Wales (Harris 1957) con-
tains mainly Cheirolepis (Hirmeriella) muensteri with
seminiferous scales, seeds, fragments of male cones,
leaves, wood and Classopollis pollen grains. The flora
from Odrow¹¿ is richer than that from South Wales and
charred to a lesser degree.

MICROFOSSILS

MATERIAL AND METHODS

Palynological samples were taken from 8 types of plant bearing
sediments from the outcrop in Odrow¹¿. They were macerated in
hydrochloric acid, hydrofluoric acid, ”Schulze Mixture” or in
HNO3, HF, NH4OH and cleaned in KOH and distilled water. Then
samples were embedded in glycerine solution. Microfossils were
observed and photographed in glycerine jelly.

DESCRIPTION

A great amount of black, opaque particles of different
sizes and angular shape was found in palynological
slides (Pl. 2 figs 3–6). Similar types of particles were
also observed in the Quaternary sediments (e.g. Patter-
son III et al. 1987) and in Cretaceous and Jurassic sedi-
ments (e.g. Van der Zwan 1990) and are considered to be
fossil charcoal. Fern and another spores and bisaccate
pollen grains are thin and light brown or yellow after
maceration. Classopollis torosus pollen grains have a
thicker exine and a darker colour, rather more brown
than yellow.

GENERAL DISCUSSION

Numerous papers on charcoal of different geological
ages and localities have now been published. Most of the
authors agree that fusain is the result of wildfire, e.g.

Harris (1958), Cope & Chaloner (1985), Scott (1989),
Sander & Gee (1990), Jones (1997). The fossil material
from Odrow¹¿ was investigated on the basis of macro-
scopic and microscopic features. Harris (1981) indicates
differences between leaves preserved as charcoal and
ones preserved as compression. Some fossil leaves from
Odrow¹¿, e.g. fern leaves of Phlebopteris angustiloba,
posses the same macroscopic and microscopic features
as charcoal, but they were not experimentally investi-
gated. The sediment contains numerous fragments of
charcoal, and we may see many fragments of dark tra-
cheids (Pl. 2 fig. 5) and other black, opaque fragments
(Pl. 2 figs 3–4 and 6) in the palynological slides. Some
authors counted charred particles and made charred par-
ticle analysis in the Quaternary sediments (Tolonen
1986). The charred particle analysis is not possible in the
investigated Liassic sediments from Odrow¹¿, because
the samples were not taken from a long core, but from
the outcrop. Reymanówna (1992, 1993) assumed that the
Liassic vegetation in Odrow¹¿, probably in greater part a
conifer forest with dominant Hirmeriella muensteri

trees, must have grown in a climate with a rainy and dry
season. During the dry season it is belived that the plant
material caught fire from lightning strikes. Some recent
North American pines, e.g. Pinus contorta and Pinus ri-

gida, open their cones and shed their seeds only after
fire. Reymanówna (1993) wrote: ” The strange seminif-
erous scales of Hirmeriella with the seed covered by a
flap of tissue was perhaps also adapted to a similar type
of dissemination. The cones shed those scales together
with seeds, but also many separate seeds are found. Both
complete scales and separate seeds are extremly difficult
to macerate which indicates that they were under the in-
fluence of fire. It seems possible that the fire caused the
opening of the covering flap of tissue and shedding of
the seeds.”

An answer to the question from the title of this paper
is: Yes, but not completely. Some plants or parts of
plants are charred in different grades and some of them
are not charred but preserved as compression.
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Plate 1

1. Phlebopteris angustiloba (Matoniaceae) on the rock – fragment of fern leaf – 3.5 ×

2. Phlebopteris angustiloba – fragment of midrib from leaf after burning on the longitudinal view – 2000 × (SEM)

3. Phlebopteris angustiloba – two stomata – 3000 × (SEM)

4. Podozamites sp. – fragments of leaves after burning, on white plastic – 1.5 ×

5. Podozamites sp. – the small fragment of leaf, on white plastic – about 60 × (SEM)
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Plate 2

1. Neocalamites sp. (stem) – macerated cuticule and charcoal pieces – about 200 × (LM)

2. Podozamites sp. – leaf fragment after burning – about 200 × (LM)

3. Classopollis torosus pollen grain from the Liassic sediment and black, opaque material, probably charcoal, Odrow¹¿ 11/1/5; 101/9
– about 400 × (LM)

4. Fragment from the palynological slide – macerated tissue and charcoal piece, Odrow¹¿ 6/2/1; 107/10 – about 200 × (LM)

5. Tracheid fragment from the Liassic sediment, Odrow¹¿ 6/1/2; 102/11 – about 1600 × (LM)

6. Fragment of the palynological slide – black, opaque particles of charcoal, Odrow¹¿ 8/21; 106/13 – about 400 × (LM)

7. Hirmeriella muensteri – cuticule fragment of a leaf after maceration – about 200 × (LM)

8. Hirmeriella muensteri – pollen grains (Classopollis) after maceration of male cone – about 200 × (LM)
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Plate 3

1. Hirmeriella muensteri – shoot on the rock – 2 ×

2. Hirmeriella muensteri – ovuliferous cone on the rock – 3 ×
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