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lignite mining in the near future, not many new finds are 
to be expected. But thanks to the systematic collection 
and documentation activities (Striegler and Striegler 1981, 
Striegler et al. 2004), there is rich palaeobotanical material 
in the Cottbus collections, including sediment samples, 
which makes further research possible.

Systematic palaeobotany

Family Rosaceae Juss., 1789 nom. cons.

Genus Pyracantha M.Roem., 1847 

Pyracantha pseudococcinea sp. nov.
Text-fig. 4

2017	 aff. Pyracantha Roemer sp.; Striegler, pp. 26, 27, pl. 29, 
fig. 1 (Wischgrund).

H o l o t y p e . Inv.-No. 3470-3 (Striegler 2017: pl. 29, 
fig. 1; Text-fig. 4a herein).

R e p o s i t o r y . Städtische Sammlungen Cottbus, 
Departement of Geology, Cottbus, Germany.

P l a n t  F o s s i l  N a m e s  R e g i s t r y  N u m b e r . 
PFN002688.

E t y m o l o g y . Similar to leaf margin and venation 
comparable with P. coccinea, but outline ovate to elliptical 
instead of obovate as typical for P. coccinea.

D i a g n o s i s . Small leaves with a  petiole, lamina 
narrowly ovate to elliptical, base obtuse to rounded, apex 
incomplete, obtuse to probably acute with indistinct mucro. 
Leaf margin irregularly flat crenate. Primary vein strong, 
secondaries semicraspedodromous, bifurcated in different 
places, forming narrow arches with each other and with 
intersecondary veins; tertiary veins usually branching 
obliquely from the secondary veins and are perpendicular to 
the primary vein; fine veinlets entering into the tooth sinus 
from the outer vein arches.

T y p e  l o c a l i t y . Clay pit Wischgrund near 
Lauchhammer, Lower Lusatia, Brandenburg, Germany 
(devastated by Klettwitz opencast mine in the year 1987).

T y p e  h o r i z o n . Upper Miocene, Tortonian, Rauno 
Formation, Mühlrose Beds, floristic complex “Schipkau” 
(macrofloristic zone XIII according to Mai 1995), leaf-
bearing clay of Wischgrund.

O c c u r r e n c e  i n  L o w e r  L u s a t i a . Upper 
Miocene, floristic complex “Schipkau”, clay pit Wischgrund.

M a t e r i a l . Wischgrund: 4 leaves: 3470-3, 11034, 
18279-1, 18372-1.

D e s c r i p t i o n . Apex mostly not completely pre-
served; length approx. 16 to 33 mm, width 8.5 to 15 mm, 
ratio length/width approx. 1.9 to 2.45.

Teeth: 0.2 to 0.4 mm high, 1.1 to 1.4 mm wide, widening 
towards the base of the leaf (up to 3 mm) to entire margins, 
partly with glands.

Venation: primary vein almost straight, approx. 10 
secondary veins on each side at an angle of 30° to 55° and 
at a distance of (1.5) 2.2 to 3.5 mm from the primary vein, 
tertiary veins forking and usually forming elongated areas; 
higher order veins reticulate (areoles size approx. 0.5 mm).

R e m a r k s . Typical of Pyracantha, leaves have a strong 
primary vein, irregular bifurcation of the secondaries, mostly 
perpendicular course of the tertiary veins to the primary 
vein, crenate margin and course of the veinlets mostly in the 
sinus of the teeth.

Since the venation and the formation of the margin agree 
very well with Pyracantha, especially with Pyracantha 
coccinea M.Roem., these leaves should be classified here 
as the new species Pyracantha pseudococcinea. There is no 
direct comparison with recent species. The leaf outlines of 
Pyracantha are rather obovate, or with obtuse to rounded 
apex and acute base. However, ovate leaf outlines with an 
obtuse to rounded base like the leaves of Wischgrund can 
also occur in some recent species. Crenate leaf margin is 
typical for most recent Pyracantha species. Apex with mucro 
is known from coccinea and crenulata (from Krüssmann 
1978 and herbarium Striegler; Text-fig. 5).

Fossil Pyracantha leaves are known from the Oligocene 
to the Pliocene. The fossil species Pyracantha kraeuselii 
H.Walther in Mai and Walther (1978) is known from the 
Oligocene of the Haselbacher series (White Elster Basin; 

a b c d
Text-fig. 4. Pyracantha pseudococcinea sp. nov. a: Holotype, Inv.-No. 3470-3, scale bar 5 mm; b: Inv.-No. 11034, scale bar 5 mm; 
c: Inv.-No. 18279, scale bar 5 mm; d: Inv.-No. 18372, scale bar 5 mm.
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Walther 1980) as well as the late Oligocene of Enspel in 
the Westerwald region (Köhler and Uhl 2014), and from 
Bechlejovice in České Středohoři Mountains (Kvaček 
and Walther 2004). The leaves of Wischgrund cannot be 
compared with this species, because Pyracantha kraeuselii 
was erected with features of the epidermis, and differs in 
morphology from the leaves presented here, having acute 
base and obtuse apex. There is also no morphological 
correspondence with other fossil species. Fossil species 
are often compared with Pyracantha coccinea, which 
usually have obovate shape, such as Pyracantha cf. 
coccinea (Givulescu 1984, 1990) from the upper Miocene 
of Chiuzbaia, Romania. Pyracantha coccinea described by 
Zastawniak (1980) from the Sarmatian of the Holy Cross 
Mts., Poland, is very narrow elliptic. P.  nipponica Tanai 
(Tanai 1976) from the Pliocene of Mogi, Japan, is widely 
elliptic.

Mai (2001a) describes carpological finds as Pyracantha 
acuticarpa (C.Reid et E.Reid) Szafer for the floristic 
complex “Schipkau” from various sites in Lower Lusatia 
(Klettwitz, Welzow, Bröthen).

Family Theaceae s. l. Mirb. ex Ker Gawl., 1816  
nom. cons.

Genus Ternstroemites E.W.Berry, 1916

Ternstroemites klettwitzensis sp. nov.
Text-figs 6, 7

2017	 Dicotylophyllum sp. 6; Striegler, pp. 73, 74, pl. 34, figs 4 to 
6 (Wischgrund).

H o l o t y p e . Inv.-No. 19076-2 (Striegler 2017: pl. 34, 
fig. 6; Text-fig. 6a, b herein).

R e p o s i t o r y . Städtische Sammlungen Cottbus, 
Departement of Geology, Cottbus, Germany.

P l a n t  F o s s i l  N a m e s  R e g i s t r y  N u m b e r . 
PFN002689. 

E t y m o l o g y . According to the Klettwitz opencast 
mine, type locality of the species.

D i a g n o s i s . Lamina narrow elliptical, base acute, apex 
attenuate; ratio length/width 3.5 to 5.9; margin uniserrate, teeth 
crenulate pressed to acute with glands, in the lower area only 
glands. Primary vein strong, secondary veins thin, irregular 
brochidodromous, meandered or kinked, partly forked from 
the innermost third, connected by irregular arches, from 
marginal arches short veins running into the teeth. Tertiary 
veins irregular reticulate. Petiole short and thick.

T y p e  l o c a l i t y . Clay pit Wischgrund near 
Lauchhammer, Lower Lusatia, Brandenburg, Germany 
(devastated by Klettwitz opencast mine in the year 1987).

T y p e  h o r i z o n . Upper Miocene, Tortonian, Rauno 
Formation, Mühlrose Beds, floristic complex “Schipkau” 
(macrofloristic zone XIII according to Mai 1995), leaf-
bearing clay of Wischgrund.

O c c u r r e n c e  i n  L o w e r  L u s a t i a . Upper 
Miocene floristic complex “Schipkau”: clay pits Wischgrund 
and Bergheide (outcrop 2).

M a t e r i a l . Wischgrund: 56 leaves, Inv.-No. 3047-4, 
3358-1, 3367-1, 3474-3, 7218-4, 11020-5, 11024-1, 11025-1, 
11026, 11033-4, 11100-7, 11322-14+15, 17802-2, 17833-1, 
17847-1, 17851-2, 17872-5, 17894-2 18001, 18014, 18023-1, 
18025-1, 18031-1, 18042-1+2, 18044-1, 18047-1, 18049-1, 
18050-1, 18051-1, 18053-1, 18056, 18058, 18060-1, 
18061-1, 18063-1, 18064-1, 18070-1, 18073, 18079-1, 
18080-1, 18091-1, 18092-1, 18093, 18095-1, 18102-1, 
18103-1, 18105-2, 18360-1, 19076-2, 19462-16, 19835-8, 
19862-1, 22721-4, 22729-1. Bergheide 2: 1 leaf, Inv.-No.  
14901/370-5.

D e s c r i p t i o n . Lamina narrow elliptical, some leaves 
slightly curved, sides mostly convex, base acute, running 
down at the petiole, apex attenuate; length approx. 40 to 
80 mm, width 8 to 18 mm; petiole 2 to 5 mm long and 1 mm 
wide.

Margin with 6 to 13 simple small teeth or glands per 
cm, directly at the base without teeth; above that, usually 
only glands; further up teeth, partly crenulate pressed with 
upward pointing glands or acute and obliquely diverging 
upwards with or without glands, teeth up to 0.2  mm 
protruding beyond the margin of the leaf.

Venation pinnate; primary vein strong (to 1.25 mm), 
straight or curved with the leaf; about 12 secondary veins on 
each side, brochidodromous, very rarely eucamptodromous, 
irregular, meandering to kinked, partly forked (partly 
already in the innermost third), leaving the primary vein 
with an angle of 40° to 70° at a distance of 1.5 to 6 mm, 
and connected with the next secondary vein 1 to 3 mm away 
from the margin by clear, usually wide irregular arches. At 
the base of the leaf, steep veins (25° to 35°) go off from 
the primary vein on each side. They lead up parallel to the 
margin and disappear in the fine vein network. The arches 
of the secondary veins are joined by irregular marginal 
arches, from which short veins go into the teeth. Tertiary 
veins predominantly irregular reticulate, also connected 
with intersecondary veins, in the direction of the margin of 
the leaf also loose percurrent.

Text-fig. 5. Pyracantha coccinea M.Roem. (Cottbus, herbarium 
Striegler). Scale bar 10 mm.
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R e m a r k s . Similar narrow leaves occur in different 
families.

The assignment to Theaceae s. l. is most likely, because 
Theaceae s. l. are characterized by brochidodromous venation. 
Glandular formation along the margin of the Wischgrund leaves 
have a counterpart in strong leathery extant evergreen leaves 
of Theaceae s. l., while the deciduous species are characterized 
by fine serrate to ciliate margin (see Kvaček and Walther 
1984a, b). The strong primary vein, thin secondary veins and 
short broad petiole are another similarity to Theaceae s. l.

The venation of the Wischgrund species is similar to that 
of Berberis leaves, but while Berberis leaves have acute 
thorny teeth, these leaves have glandular teeth, and they are 
also different from Berberis sp. of Wischgrund due to closer 
distance of the secondary veins and teeth.

Styrax leaves differ from Wischgrund leaves by parallel 
tertiary veins (Schweigert 1992).

Salix leaves can also be similar, but mostly they have 
eucamptodromous venation and the arches of the secondary 
veins are closer to the margin, the tertiary veins are clearly 
percurrent.

The leaves cannot be assigned to any described fossil 
Theaceae s. l. species. In a large part of the fossil (Eocene 
to Pliocene) Theaceae s. str. leaves, e.g., Gordonia, Schima, 
Polyspora and the genus ?Cleyera of the Pentaphylacaceae 
family, the diagnosis is based on both large morphology and 
leaf epidermal anatomy (e.g., Kvaček and Walther 1984a, b, 
Kovar-Eder and Meller 2001, Kovar-Eder and Hably 2006), 
which cannot be examined on the Wischgrund leaves. In 
addition, their venation is partially poorly preserved. Thus, 
the typical large-morphological features of Wischgrund 
cannot be compared with them. ?Gordonia sp. of Kovar-Eder 
and Meller (2003) might be similar, but is too incomplete for 
closer comparison.

a b c d

e f g h
Text-fig. 6. Ternstroemites klettwitzensis sp. nov. a: Holotype, Inv.-No. 19076-2, scale bar 10 mm; b: Holotype, Inv.-No. 19076-2,  
detail, scale bar 1 mm; c: Inv.-No. 18091-1, scale bar 5 mm; d: Inv.-No. 18091-1, detail, scale bar 1 mm; e: Ternstroemites klett- 
witzensis sp. nov., Inv.-No. 18092-1, scale bar 10 mm; f: Inv.-No. 11024-1, scale bar 5 mm; g: Inv.-No. 18093, scale bar 10 mm; 
h: Inv.-No. 18093, detail, scale bar 1 mm.
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Because assignment to recent genera is difficult 
without anatomy, the new species is placed in the morpho-
genus Ternstroemites (type Ternstroemites eoligniticus 
E.W.Berry – Berry 1916; Eocene, USA), and characterized 
by simple glandular teeth (after Kovar-Eder et. al. 2004).

Fossil species belonging to the morpho-genus 
Ternstroemites are partly anatomically documented and 
differ morphologically from the Wischgrund leaves.

Ternstroemites sokolovensis Kvaček et H.Walther from 
the upper Eocene of the Staré Sedlo Formation of the Sokolov 
Basin (Kvaček and Walther 1984b) is long-petiolated and has 
an obtuse cuneate to rounded base. Leaves of Ternstroemites 
floersheimensis Kvaček et H.Walther from the middle 
Oligocene of Flörsheim (Kvaček and Walther 1984b) have 
steeper secondary veins.

Ternstroemites bockwitzensis H.Walther in Mai and 
Walther (1991) from the upper Oligocene of the Bockwitz 
opencast mine near Borna differs in its broad triangular apex 
and broad cuneate base. Ternstroemites peregeri (Unger) 
Kovar-Eder et Kvaček in Kovar-Eder et al. (2004) from the 
Miocene of Parschlug in Styria, Austria has a rounded base 
and long petiole. Ternstroemites sp. (Worobiec and Lesiak 
1998) from the Miocene of Bełchatów differs in that the 
arches of the secondaries go further to the margin and each 
gland sits in the tooth sinus.

The new species Ternstroemites klettwitzensis is 
established because no comparable fossil species has been 
found.
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