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Schaarschmidt 1970 (= Tristachya Lilpop 1937)

ABSTRACT

The author forms a new conception of the fossil genus Lilpopia Conert et
Schaarschmidt 1970 (= Tristachya Lilpop 1937) completing its diagnosis and attempt-
ing a new reconstruction of this fossil plant.

INTRODUCTION

In 1937 Lilpop published a paper presenting a description of the
new species Tristachya raciborskii designated as the type species of the
new genus Tristachya belonging to Sphenopsida. The following diagno-
sis of these new taxa was given: ,,Stems articulated, sixangular. Leaves
to 6 in one verticil, superposed, wedgeshaped, bilobed, with rounded
lobes and denticulated frontal edge. Leafy bracts triangularly ovoid, 3 in
one verticil. Sporophyllous cones 3 in one verticil. Sporophylls peltate,
disposed in 4 verticils on the central axis, alternating”.

The taxonomical characters of Tristachya raciborskii were very diffe-
rent from those of other species from the group of Sphenopsida, and thus
it appeared possible to consider it as the type species of a new family
called Tristachyaceae, which was characterized by Lilpop as follows:
»,Axis articulated. Leaves whorled with radiating and dichotomously
divided venation, one leaf trace supplying one leaf. Sporophyllous cones
to 3 in one verticil. Sporophylls peltate, whorled, alternating in the suc-
cessive verticils”. Generally speaking, this family comprises species with



Table 1. Synopsis of diagnostic morphological features of the genus Lilpopia Con. et Schaar. and of the species Lilpopia raciborskii (Lilpop) Con.
et Schaar. (After Lilpop 1937 and according to the author’s research)
Tabela 1. Zestawienie morfologicznych cech diagnostycznych rodzaju Lilpopia Con. et Schaar. i gatunku Lilpopia raciborskii (Lilpop} Con. et
Schaar. (wedlug Lilpopa 1937 oraz wynikéw badan autora)

Selected morphological
features of the genus Number of cones and their relation to the leaves
Wybrane cechy morfologi- lios¢ klosow zarodniowych i ich stosunek do listkéw plonnych
Lilpopia czne rodzaju
Con. et
Schaar. Diagnosis Three cones occur in a node together with the leaves, alternating with them
Diagnoza Klosy zarodniowe w liczbie trzech wystepuja w tym samym wetle co listki, naprzemianlegle
z listkami
Selected morphological
features of the species Morphology and number of leaves. Morphology of cones
Wybrane cechy morfologi- Morfologia i ilosé listkéw. Morfologia kloséw zarodniowych
czne gatunku
Lilpopia In the fertile verticil there occur three leaves with anterior margins rounded or with a heart-
raciborskii shaped concavity. In a sterile verticil there occur six leaves with the anterior margins rounded,

(Lilpop) incised or covered with teeth.
Cones consist of 18 to 24 sporangiophores developed as peltate heads set perpendicularly to the
cone and forming verticils
W okdlku owocujgcym wystepujg 3 listki o przednim brzegu zaokrqglonym lub sercowato wcie-
tym. W okdlku plonnym wystepuje 6 listkéw o przednim brzegu zaokrgqglonym, wcigtym lub po-
krytym zgbkami
Klosy zarodniowe sq zlozone z 18 do 24 sporangioforow wyksztalconych w formie tarczek przy-
czepionych prostopadle do osi klosa i tworzqcych okdlki

Con. et.

Diagnosis
Schaar.

Diagnoza

201
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sterile stems having the shape of Sphenophyllum, and the reproductive
organs forming cones resembling those of Equisetum.

The generic name Tristachya Lilpop 1937 was replaced for formal rea-
son by Conert and Schaarschmidt (1970) by the name Lilpo-
pia. These authors indicated that the name Tristachye was used in 1829
by Nees von Esenbeck to denote a recent African grass. Therefore,
it was necessary to reject the name Tristachya Lilpop 1937 as a junior
homonym of Tristachya Esenbeck 1829.

New materials collected recently by the present author, and also the
analysis of the collections previously made mainly of the holotype of
Lilpopia raciborskii (Lilpop) Con. et Schaar., allowed a better understand-
ing of its morphology. Therefore, the descriptions ot this species and genus
are here revised, and a new reconstruction is attempted.

In the present paper certain terms used by Lilpop (1937) are re-
placed by others, now commonly used in palaeobotanical papers. In parti-
cular, instead of ,cone bearing verticil” I use: ,fertile verticil”; instead

of ,,sporophyllous cone” — ,,cone”; instead ,sporophyll” — ,,Sporangio-
phore”; instead ,leaf bearing verticil” — ,sterile verticil”; instead
,,bract, or leaf bract” — ,leaf”.

ANALYSIS OF THE MORPHOLOGY OF THE FERTILE STEMS

Lilpop (1937; text-fig. 3, reproduced here in Fig. la) believed that
each of the cones occurring in three successive fertile verticils were situ-
ated above the leaves. The relatively narrow leaves with entire margins
are somewhat raised and turned with the convex side upwards. The fourth,
and the lowest, verticil which is sterile consists of six leaves somewhat
larger than the above described ones and morphologically different from
the leaves occurring in the fertile verticils situated above,

Lilpop’s reconstruction was based on the holotype, the photographs
of which are presented in Pl. I, figs. 1-—4 of his paper. In figs. 1 and 2 the
part and the counterpart of the holotype may be seen; in fig. 3 — a gela-
tine cast of the specimen from fig. 1; and in fig. 4 — a fragment of fig. 3
magnified two times revealing one cone and a leaf belonging to the same
verticil, The leaf seen in fig. 4 is turned with the convex side down; the
cone is situated on the concave side of the leaf, ie., above it. It may be
seen in fig. 3 that the position of other leaves in relation to the cones is
analogous.

I think, however, that both the reconstruction by Lilpop (see fig.
la of the present paper, and also text-fig. 2 of Lilpop’s op. cit.) and the
direct observation of the holotype and of other specimens imply that the
leaves of Lilpopia raciborskii are always turned with the convex side
upwards. This follows from the author’s observations of leaf-bearing stems
in the outcrops, where several stems of L. raciborskii occurred in the na-
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Fig. 1. Reconstruction of the species Lilpopia raciborskii (Lilpop) Con. et Schaar.
a) reconstruction presented by Lilpop (1937), b) reconstruction of a fragment of
the reproductive stem proposed by the present author

Ryc. 1. Rekonstrukcja gatunku Lilpopia raciborskii (Lilpop) Con. et Schaar, a) rekon-
strukcja podana przez Lilpopa (1937), b) proponowana przez autora rekonstrukcja
sfragmentu pedu owocujacego gatunku Lilpopia raciborskii

Fig. 2. Reconstruction of a fertile verticil of Lilpopia raciborsicii (Lilpop) Con. et

Schaar. a) drawing made from a photograph by Lilpop (1937, Pl 1, fig. 4),

b) fig. 2a turned upside down by an angle of 180° and completed by a drawing of

a stem, c¢) as fig. 2b, with the second leaf added, d) reconstruction of the whole
fertile verticil, X 1.2

Ryc. 2. Rekonstrukcja okolka owocujgcego badanego gatunku, a) odrys z fotografii

przedstawionej w pracy Lilpopa (1937, Pl 1, fig. 4), b) figura 2a z wkompono-

wang lodygg po obrocie o kat 180°, ¢) figura 2b uzupelnicna drugim listkiem (odrys
z fig. 2a), d) rekonstrukcja pelnego okélka owocujgcego, X 1,2
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tural position of growth, that is perpendicular to the bedding planes. It
follows also from the different morphology of the two sides of the leaves:
the upper side is relatively smooth with inconspicuous grooves to which
distinct prominent veins correspond on the lower side. In several tens of
specimens of this species seen there was not a single case of a leaf turned
with the convex side down. This means that the specimen shown in Lil-
pop’s op. cit. fig. 4, and also in figs. 1—3, is set incorrectly, namely, that
it is turned upside down. This will readily appear if one draws an outline
of the specimen presented in fig. 4 of Lilpop’s op. cit. (fig. 2a of the
present paper) completing it with the drawing of the stem and turning
it by 180°. The remaining parts of the verticil are completed by repeating

Fig. 3. Types of leaves of Lilpopia raciborskii, X1.5
Ryc. 3. Typy listkéw Lilpopia raciborskii, X 1.5

the element shown in fig. 2a (fig. 2c, 2d). Therefore, in order to show the
original position of the plant, Lilpop’s photographs (op. cit.,, PL 1,
figs. 1—4) should be turned upside down. This agrees with the following
data, established by the direct observation of the holotype.

1. The cones become smaller towards the top of the plant if the plant
is set correctly, i.e. in the position shown in fig. 2b—d.

2. The length of the internodes becomes greater upwards, namely it
is 12'5 mm between the first and the second fertile verticil, 14 mm be-
tween the second and the third, and 18 mm between the third and the
fourth, the latter being the highest sterile verticil with six leaves visible
in the specimen (fig. 1b).

3. The size of the leaves diminishes upwards; the smallest leaves oc-
cur in the last and uppermost sterile verticil with six leaves. It should be
added that the only leaf preserved in the fragment of the fifth verticil
situated below the first fertile verticil is larger than the leaves situated
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Fig. 4. Scheme of structure of stem of Lilpopia raciborskii, X 1.5

Ryc. 4. Schemat budowy pedu Lilpopia raciborskii, X1.5
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higher, both in the fertile verticil and in the sterile one, the latter being
mentioned by Lilpop in the explanation of his figures, but omitted
in his reconstruction (this leaf is visible in Pl. 1, figs. 1—2, as dark area
at the top).

From further analysis of the correctly situated figures (fig. 2d) follows
that the leaves in the fertile verticils do not occur above cones. Obser-
vation shows that at a node the leaves are turned sidewards in relation
to the axis of the cone and are slightly raised upwards, while the cones
are turned downwards. Thus it appears clearly that in a fertile verticil
the leaves alternate with the cones. This is shown in fig. 1 b presenting
the new reconstruction of the species here proposed.

CONCLUSIONS

The results of the investigations concerning the species Lilpopia raci-
borskii (Lilpop) Con. et Schaar. allow to complete Lilpop’s diagno-
ses both of the genus Lilpopia Con. et Schaar. and of the species Lilpo-
pia raciborskii (Table 1).

It may be suggested that a reinvestigation and possibly a revision of
the species Lilpopia crockensis (R. et W. Remy) Con. et Schaar. (R. and
W. Remy 1961) should be made. These authors, basing on Lilpop’s
(1937) work, believed that the cones of their species were situated above
the leaves. It appears to me that it follows from the illustrations in the
paper of these authors (op. cit.) that there are grounds for the correc-
tion of the diagnosis of the species Lilpopia crockensis. Taf. 1, and parti-
cularly in the drawing shown in p. 218, Abb. 1, the paratype 1 is probably
figured in the life position, but, it seems, the holotype should be turned
upside down. The schematical drawings of the holotype and of the para-
type do mot show clearly that the cones are situated above the leaves.
Rather one may obtain the impression that the cones extend in another
direction than the leaves, and therefore that they occur in the verticil
between the leaves. This is just the character found in Lilpopia racibor-
skii.

However, if it would appear — in adequately preserved specimens —
that the cones were situated above the leaves, as suggested by Lilpop,
then such a species should be included to a separate genus of the family
Lilpopiaceae.

REMARKS CONCERNING THE VARIABILITY OF THE LEAVES OF
LILPOPIA RACIBORSKII (LILPOP) CON. ET SCHAAR.

This species is characterized by the fairly variable shape of the leaves.
Remarks in this subjects were presented by Lilpop (1937) and Li-
piarski (1969, 1971). Later investigations revealed a connection between
the size of the leaf and the form of its blade (fig. 3).

3 — Acta Palaeobotanica
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The smallest leaves are only 5 mm long and 2 or 3. mm wide. The
largest leaves attain a length of 30 mm and a width of 23 mm. The smal-
ler leaves, i. e. those 10 to 15 mm long and 4 to 8 mm wide, are narrow,
slender, with a rounded anterior margin (fig. 3a), or wider, with an in-
distinetly rounded or somewhat concave margin (fig. 3b, ¢). Leaves of me-
dium size (15 to 25 mm long and 8 to 15 mm wide) possess a heart-shaped
incision or a shallow lobe at the anterior margin. At the anterior margin
there occur locally fairly distinct thickenings parallel to the veins. In the
largest leaves 25 to 30 mm long and 15 to 23 mm wide the lobes in the
anterior margin are dentate and thus the incision in the middie of the leaf
becomes less clearly visible. In some leaves, several shallow incisions were
seen in the anterior margin. In the largest leaves, the anterior margin is
covered with teeth attaining a length of 5 mm (fig. 3k). These teeth com-
monly seem to be absent, being easily broken during the preparation of
the specimen.

The exception from the above rules of the development of the leaves
consists in a deeper dissection of the margin than would be indicated by
its size (e.g. fig. 3d, j).

Institute of Regional Geology and Coal Deposits
of the Academy of Mining and Metallurgy in Cracow
Laboratory of Coal Deposits
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STRESZCZENIE

NOWE DANE O MORFOLOGII KOPALNEGO RODZAJU LILPOPIA CONERT
ET SCHAARSCHMIDT 1970 (= TRISTACHY A LILPOP 1937)

W 1937 r. Lilpop opisal nowy gatunek Tristachya raciborskii, ktéry zostat
uznany za typ nowego rodzaju Tristachya Lilpop, z grupy Sphenopsida, Nazwa ro-
dzajowa Tristachya Lilpop 1937 ze wzgledow formalnych zostala zastgpiona przez
Conerta i Schaarschmidta (1970) nazwg Lilpopia. Wedlug informacji wy-
mienionych autoréw terminu Tristachya uzyt juz w 1829 r. Nees von Esenbeck
dla okre$lenia rodzaju wspolczesnej trawy afrykariskiej. W zwigzku z tym termin
Tristachya Lilpop 1937, jako homonim nazwy Tristachya Esenbeck 1829, zgodnie
z 64 paragrafem Kodeksu Nomenklatury Bctanicznej, zostal zastgpiony innym.

Materialy i obserwacje dotyczgce gatunku Lilpopia raciborskii, zebrane w ostat-
nich latach, daly podstawe do pelniejszego poznania jego budowy morfologicznej,
a w konsekwencji do uzupelnienia diagnozy rodzaju Lilpopia.

Z tre$ci pracy Lilpopa (1937 wynika, ze klosy zarodniowe wystepujace
w okétkach owocujgcych w liczbie trzech sg poloZone ponad listkami. Poglad ten
w Swietle nowych spostrzezen, ktoérych wyniki sg przedstawione w niniejszej pracy,
powinien, jak sie wydaje, ulec modyfikacji. Opierajgc si¢ na rysunkach podanych
w pracy Lilpopa (lLc) oraz wynikach wlasnych obserwacji licznych okazdéw,
w tym oryginalnego okazu holotypu, mozna bez zadnych watpliwosci stwierdzié, ze
listki w okoélkach plonnych sg strong wypukla zwrécone do gory (Lilpop lc., ryc.
2. 3). Inng sytuacje przedstawiajg natomiast fotografie okazu holotypu (Lilpop
Lec, PL 1, fig. 1—4). Fig. 4 na Pl. 1 (L c.) przedstawia powiekszony dwukrotnie frag-
ment fig. 1 i 3 ilustrujgcy czes$é okédika owocujacego w formie jednego listka i jed-
nego klosa. Listek fen jest zwroécony strong wypukly do dolu, klos zarodniowy za$
Jest potozony w stosunku do listka od strony wklesiej, czyli — w stosunku do foto-
grafii — od gbéry. W ten sam sposb6b sg usytuowane wszystkie listki plonne w sto-
sunku do kloséw na pozostatych figurach (1. c. Pl 1, fig. 1—3). Fakty te moim zda-
niem sklaniajg do wysuniecia twierdzenia, ze fig. 4, a tym samym fig. 1-~3 na Pl. 1
(1. c.) majg niewla$ciwy kierunek, tzn, sg obrécone o kat 180° w stosunku do natu-
ralnej pozycji ro$liny. Latwo sie o tym przekonaé wykonujgc na kalce odrys fig. 4
(1. c, fig. 2a w niniejszej pracy), a nastepnie wkomponowujac lodyge z réwno-
czesnym obrotem figury 2a o kat 180° (fig. 2b w niniejszej pracy) oraz uzupelniajagc
okétek brakujacymi dwoma listkami (fig. 2c¢ i 2d). Z rysunkéw tych wynika, ze na-
turalng pozycje rosliny uzyskuje sie dopiero po obrocie o kat 180° fotografii zalg-
czonych w pracy Lilpopa (lc).

Na poprawnie ukierunkowanym okazie holotypu klosy nie wystepujg, moim
zdaniem, ponad listkami (fig. 1b, 2d, 4), jak przypuszczal Lilpop. Wyrastajg one
naprzemianlegle z listkami z tego samego wezla. Przemawia za tym wzajemny sto-
sunek listkéw do kloséw wystepujacych w tym samym oko6iku (fig. 2d). Listki sg od-
chylone w bok w stosunku do osi ktoséw i sg nieznacznie wzniesione do géry, pod-
czas gdy klosy sg skierowane uko$nie do dolu. Uklad ten podano na fig. 1b, przed-
stawiajgcej proponowang rekonstrukcje gatunku, oraz na fig. 4.
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