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l INTRODUCTION.

NE of the main results of Kidston and Gwynne-Vaughan’s classical
| researches on the Fossil Osmundaceae (6, pt. 3, pp. 663-4, pt. 4,
pp- 466-73) was the discovery of facts pointing to a common origin of the
Osmundaceae and Zygopterideae. It is unfortunate that during the life-
time of these authors the structure of Grammalopicris was only very
imperfectly known; for although with their masterly treatment of the
evidence they had already placed their theory on a sound footing, they did
not live to witness the striking vindication of it which Grammatopleris
provides. In a paper published in 1918 it was tentatively suggested (11,

{Annals of Botany, Vol. XLVI. No. CLXXXIYV. October, 1933.}
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Grammatopteris Baldaufi (Beck) Hirmer.

p. 374) that.in rocks older than those which have yielded the most primitive
known osmundaceous remains (Zalesskya and Thamnopteris)‘ forms may yet
be discovered which it would be difficult to assign to one or the other of
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TEXT-FIG., 3. The British Museum specimen (nat. size), now in two blocks (A, B) and three
thin sections (C, D, ). (Geol. Dept, Brit. Mus. V, 19,667). The numbers 13, 15, 23, 24 indicate
in millimetres the helghts above the base (zero) of the specimen.

these families. Indeed, it may be that we already have one such form in
Grammaltopterts Rigolloti.! Our knowledge of the type-species has not
advanced since Renault’s time (10, p. 45) but a reinvestigation of an allied
species recently discovered in Germany (1) has shown that the remarks just
quoted were fully justified.

The material for the present investigation was obtained during two
recent tours in Europe (1929-30), undertaken chiefly with the object of
putting together the scattered fragments of certain silicified plants in the
hope of examining them as far as possible in their entirety.

The type-specimen of G. Baldaufi was originally found in eight pleces
(now scattered); the whereabouts of the difierent fragments, as far as I
have been able to trace them, are indicated in Text-fig. 1. The fossil was
discovered in July 1915 by a workman, the late Bruno Winkler, during the
building of the Frankenberger Strasse at Hilbersdorf, a suburb of Chemnitz
which bas long been famous for its buried treasure of silicified plants. The
two lowermost pieces (Nos. 1, 2) were inherited by Bruno’s son Georg
Winkler of Libeck, and are now in his private collection. My attempt to
borrow one of them for sectioning was unsuccessful, but in August 1930
Mr. W. N. Edwards showed me in the Geological Department of the
British Museum the lower part of another stem of the same species which,
through the kindness of the authorities and particularly of Mr. Edwards,
I was able to examine in thin sections. At Freiberg, Prof. F. Schumacher,
Director of the Bergakademie, very kindly lent me one of the two pieces of
Winkler’s specimen preserved there (No. 4), as well as the two transverse
sections originally figured by Beck.! In Chemnitz, Herr F. Nindel, a
druggist by profession well known for his interest in fossils, to whom we
owe the first description of this important specimen (7, p. 71), generously

! The remaining sections described by Beck could not be found (July 1, 1930).
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866 Sahini.—On a Palaevzoic Tree-fern,

cave me a slice from a fragment (No. 5) in his posscssion ; while Herr
Baurat J, Grossmann kindly allowed me to examine the adjoining piece
(No. 6). I have not been able to trace the two uppermost fragments

(Nos. 7, 8).

PREVIOUS WORK,

QOur previous knowledge of the specics is confined to the papers by
Nindel (7, pp. 71-2) and Beck (1) already cited. Recently Hirmer (3,
p. 538) has transferred the species to Grammaltopteris, a step which is
no doubt justified (8, p. 138; 9, p. 111). Nindel only describes the gross
features; he regards the plant as a new species of Zuwbicaults, but does
not suggest a specific name. A brief history of the fossil is given, but there
are no figures. Beck published several good photographs, but his descrip-
tion is incomplete and inaccurate. Thus he does not mention the ramentum,
nor the relation between the root- and leaf-traces. The dark zone of
crushed thin-walled tissues round the foliar bundle is described as a
sclerenchyma, while the phloem is indicated near the periphery of the
petiolar cortex. He mistakes for adventitious roots certain masses of
sclerenchyma in the stem cortex, and describes secondary wood, a tissue of
which there is no trace in the stele. The new genus Profothamnopteris was
no doubt created in ignorance of Renault’s work.

DESCRIPTION.
Habit.

.
From Beck’s description of Winkler's specimen it was clear that the
plant was a small-sized tree-fern, like some of the fossil Osmundaceae.
The London specimen shows for the first time that the base of the stem
was covered by a felt of adventitious roots, which also concealed the petioles
of some of the earliest leaves. The eccentric position of the stem in the
root-felt (Pl. XXXV, Fig. 7) may either be due to incomplete preservation
or it may indicate that (as in most modern tree-ferns) the juvenile stem was
not quite erect, in which case the root-felt would be better developed on
the side next the ground. |

Stem,

Stele.—~The stele is a solid cylinder varying {rom 3-75 to 5 mm. in
diameter. The wood is differentiated into a stellate core and an outer
zone with its margin more or less deeply invaginated in places. In the
London specimen (Pl. XXXV, Figs. 7-10) the form of the stele is roughly
pentagonal, and at least four of the angles have a ray of the central xylem
pointing towards each. At three of the corners, moreover, incipient leaf-
traces are seen at different stages of development. The whole appearance
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Grammatopleris Baldaufi (Beck) Hirmer. 867

strongly suggests that the leaf-traces arose in relation to the rays of the
central xylem ; and this may also be expected by analogy with other ferns
in which there is a stellate core of pure or mixed xylem. At first sight
the phyllotaxis seems to conform to a 2/5 system, but a closer inspection
shows that the actual fraction is nearer 5/13 (see Pl. XXXV, Fig. 9).

This is the condition near the base of the stem. Higher up, where
the leaves are more crowded (Winkler's specimen, Figs. 1, 5, 6) the penta-
gonal form of the stele is lost, the rays of the central xylem are much less
distinct but more numerous, and the phyllotaxis approaches that seen in
1 hamnopteris and other Osmundaceae.

A few words are needed concerning the incisions in the outer xylem
(Pl. XXXV, Figs. 5, 10 27v.). Although in the available sections they appear
to have no evident relation with the leaf-traces, it is difficult to regard
them in any other light except that they are incomplete leaf-gaps corre-
sponding to those recently described by Zalessky in Chasmatopteris (18)
where also the inner xylem is left intact. The incisions are distinctly more
numerous in the higher parts of the stele where the leaf-traces are more
crowded (Pl. XXXV, Fig. 5), than lower down where they are fewer
(Pl. XXXV, Fig. 10). The fact that an incision is not seen in immediate
relation to a leaf-trace need not mean that no relation exists. As the stele
s solid and the leaf-trace, not being C-shaped, has no decurrent * pocket’
of ground tissue, the incision which it subtends would not come clearly
into evidence till some distance above the point of departure of the trace.
Pl. XXXV, Fig. 1, shows several incisions which lie opposite to leaf-traces
slightly removed from the stele.

The xylem consists only of tracheides, without any thin-walled
parenchyma. The cells of the central xylem are of two kinds. Most of
them are ordinary elongated tracheides, 40—-80 u across; their walls are
finely pitted or reticulate, with occasional transitions to a multiseriate
scalariform type.! Mixed with these are a few broad and short tracheides
which lie in vertical rows and reach a diameter of 160 u or more (Pl. XXXV,
Fig. 5, Text-fig. 5); the walls of these parenchymatous tracheides * have
loose reticulate or scalariform thickenings. The outer xylem consists of
ordinary tracheides which become rather narrower towards the periphery.
In one or two places (e.g. Pl. XXXV, Fig. s, right) there is a faint suspicion
that the cells are radially arranged, but Beck was no doubt mistaken in
describing the outer xylem as-a secondary tissue (8, p. 138).

The position of the protoxylem is not easy to determine. As the
elongated elements all show the same type of sculpturing, the only avail.
able criterion is the size of the tracheides, which is not always a reliable

V CI. Botryopteris (18, p. 340) and Twudicawlss Berthieri (2, Pl. 111, Fig. 19). |
! Which probably have & water-storing function, like the similar cells in 7Remmopirris, |
Meguiszyion (14) and other fossil genera. i
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