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Revisions of some Pliocene charophyte
gyrogonites,

By HENNING HORN AF RANTZIEN.

In connection with an investigation of some gyrogonites from the
Austrian Pliocene, the morphology and systematic affinities of which
will be discussed in another paper, the writer has examined the records
of Pliocene charophytes in the literature. Though no material has been
available for comparison of most of these species, some rather infor-
mative figures and descriptions allowed generic re-identifications on the
basis of the literature alone. As these imply considerable extensions of
the geological ranges of some genera, and as the Pliocene charophyte
floras are but little known, some short notes may be motivated.

In view of the many interesting problems connected with Paleogene
and still older charophytes, it is hardly surprising that most studies of
gyrogonites are more or less exclusively devoted to these forms. Neogene
charophytes, on the other hand, have received relatively little notice.
This refers particularly to the Pliocene and somewhat less to the Mio-
cene gyrogonites. The neglect of the Pliocene species may in some degree
have been caused by a statement by J. GROVES (1924, p. 84): »In some of
the Pliocene and Pleistocene beds Chara-fruits are abundant, but, as
might be expected, these resemble for the most part those of species
common and widely distributed at the present day.» This statement may
be true of at least parts of the Pleistocene, though with the reservation
that few gyrogonites of thal age have been critically studied. With re-
gard.to the Pliocene, on the other hand, and particularly to its lower
parts, it seems somewhat exaggerated. Present observations seem to
indicate that the charophyte floras of the Pliocene, though extremely
fragmentarily known, differ rather strongly from the charophyte floras
of today, and that no Pliocene gyrogonite can — at least for the present —
be identified with any living species. This is perhaps also only what
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might be expecled, considering the comparatively short period of
existence of most species of fossil charophytes known in any great
detail (MADLER 1953 a, p. 65), a fact that is rather important to their
evaluation as stratigraphic fossils.

GROVES’ check-list of fossil charophytes from 1933 enumerates only
three species of gyrogonites ascribed to Pliocene deposits. Two of them,
identified with still existing species, viz. Chara connivens SALZMANN ex
Braun, ‘]Viz“cllopsis obtusa (DESVAUX) GROVES, were reported by GROVES
(1924, p. 84, 88) from the Cromer Forest Bed of Norfolk, England; this
deposit is for the present time considered l.ower Pleistocene (KIRCH-
HEIMER 1940, p. 159, BADEN-POWELL 1950, p. 10, WOLDSTEDT 1950,
p. 111), however, and the two Cromerian species have for that reason
been omitted from the list of Pliocene charophytes at the end of this
paper. The third species in GROVES’ catalogue, Chara zoberbieri, had
been described by v. FriTscH (1885, p. 424) from the Rippersroda depo-
sits of Thuringia, Germany, of Middle Pliocene (Reuverian) age (Kircu-
HEIMER, op.c., p. 150). Three charophyte species were reported from the
Pliocene deposits of Sinkiang by Lu (1946, p. 273—-277). The most note-
worthy contribution so far in this field was recenlly made by Parp
(1951), who reported nine forms —— among them five previously un-
described species — from the Austrian Pliocene. e has supplemented
his account of these forms by drawings, which allow detailed compari-
sons with other known types of gyrogonites.

Before discussing the Pliocene gyrogonites, an introduclory observa-
tion seems necessary. This concerns the circumstance that all Pliocene
gyrogonites have been ascribed to Chara, while the comments in this
paper indicate that some of them cannot possibly be included in that
genus, and that none of the others can with absolute certainty be refer-
red to it. It should be remembered in this connection, however, that the
three types of fossil gyrogoniies originally referred to Chara (BRONG-
NIART 1822, p. 320—-322) comprise two species (C. medicaginula,
C. helicteres) which definitely do not belong to that genus, while the
generic identity of the third (C. lemani) has not been possible to estab-
lish with any certainty. Later students have generally adopted this
usage, and apart from a few deviating types — the Kosmogyreae dis-
tinguished by STAcHE 1889, the trochilisks and sycidiads studied by
KARPINSKY 1906, the Clavator discovered by REID & GROVES 1916, and
BeELL’s Palaeochara acadica of 1922 — all fossil gyrogonites have been
referred to Chara, even in GROVES™ catalogue of 1933. P1a’s attempt
(1927, p. 89) to refer all free gyrogonites except the Kosmogyreae and
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Palacochara to the organ-genus Gyrogonites [LAMARCK 1804, p. 356]
ILAMARCK 1822, p. 614 — once established for » Chara» medicaginula —
met with no success and has been criticizised (PECK 1941, p. 289, RASKY
1945, p. 29, MADLER 1952, p. 3). The establishment of the name Aclisto-
chara (PECK 1937, p. 86) for a type of gyrogonite deviating from present-
day Chara in systematically important features (MADLER 1952, p. 7),
and the segregation of some other genera of gyrogonites Sphaero-
chara and Obtusochara — has led to a more differentiated outlook on
the system of the Charophyta (MADLER 1952, p. 14—-15; further discus-
sed and commented upon by MADLER 1953 a, p. 63—65 and 1953 b,
p- 474 ff.; cf. PECK 1953, p. 224—225). An inclusion of fossil charophytes
in these new genera has accordingly not been possible until the last few
vears. The reference of all gyrogonites to the genus Chara — still
adhered to by some students of this group — is rather a general desig-
naiion of fossil charophyles than a reference to any particular generic
group. This also implies that a re-examination of previously described
types of gyrogonites will necessitale several generic transfers and new
combinations.

Professor OLOF H. SELLING, Sc.D., has read the manuscript of this paper
and has suggested several improvements. The writer is indebted to him for
much help and encouragement.

Aclistochara, Sphaerochara, and Kosmogyra in the Pliocene.
1. Aclistochara nana (Lu) H. a¥ R.

Aclistochara nana (Lu) H. AF R., n. comb. (fig. 1 a-—c).

Chara nana Lu 1946, p. 276, fig. 2: 3 a—c.

»Qogonia small, elongate-subovoid in shape, tapering steadily and regularly
to the apex and gradually to the somewhat obtuse bases with the greatest
transverse diameter above mid-height. Length measuring about 715 pu, breadth
455 w. Spiral-cells  showing 11—12 convolutions, smooth, convex, with the
sutures in broad and deep furrows. Width of the spiral-cells variable, mea-
suring about 65 p at the upper-half portion and 48 w near the base. Equatorial
angle about 15° Tips pronounced, faintly swollen, giving rise lo a dislinct,
slightly projecting rosette.» (Lu lLe.).

Occurrence: »at Kizil-Ming-Oi . . ., about 8 km north of Kucha and /2 km
east of the Kucha-Bai motor road», Sinkiang. — Kucha Formation (=Kuchar
Group of NorIN 1935 b and 1941), Middle Bed (= Series B of NORIN 1935 a,
p- 80, 1935 b, p. 340 ff.). On the age of the latter CHANEY 1935, p. 97 writes:
»It is clear that it can be referred to the Pliocene on the basis of its structure
and lithology, and that the flora is related in kind and in climatic implications
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to Pliocene floras in Asia and in western North America. While the possibility
must be considered that it may be as young as the Pleistocene, the evidence
now at hand favours the reference of this flora to the Pliocene». NORIN (1941,
p. 186) considers this bed »probably Pliocene».

The figures and descriptions of the apical regions of these gyrogonites
show beyond any doubt that they should be referred to Aclistochara,
as defined by present students of this group. In A. nana the spiral cells
narrow in the periphery of the apical
pole, but expand abruptly in the apical
centre. This is a distinctive of one of the
types referred to Aclistochara (see p. 9).
Species of Aclistochara have usually a
Fig. 1. Aclistochara nana (Lv) flat apical region, a character which was
. ar R. Sinkiang: 8 km N of included in the diagnosis of the genus
Kucha {Kuchar Group, Series B (FECK 1937, p. 86). As gyrogonites gradu-

a b c

Pliocene). — a: gyrogonite in . :
lateral view: b: apical view; c: ally tapering towards the summit, but
basal view. After Lu 1916, provided with the apical structure charac-

fig. 2:3a—c. — All fig. teristic of Aclistochara, have been encoun-
approx. 25/1.

tered now and then (see e.g. MADLER
1952, Taf. B, fig. 29), this character seems
less reliable from a systematic point of view.

Chara nana has been compared by Lu (op.c., p. 277) with C. escheri
UNGER (1850, p. 34) and C. elegans DoLLFUS & FRITEL (1920, p. 255).
As figured by Dorrrus & FRITEL (op.c., fig. 17), C. elegans does not
belong to any of the types usually referred to Aclisfochara, and is also
in other respects rather different from A. nana. Whether the latter is
distinct from some of the forms included in C. escheri seems more
questionable, however. C. escheri — as usually interpreted — evidently
comprises rather different forms, some of which belong to the Aclisto-
chareae. As the taxonomy and variation of C. escheri is not well under-
stood, and its typification not adequately investigated, a comparison
with A. nana is difficult.

Our knowledge of the Aclistochara type of gyrogonites is of compara-
lively recent date.

PECK (1937, p. 86—90) united a group of seven species from the
Upper Jurassic Morrison formation of Wyoming to a new genus,
Aclistochara, defining them as comprising gyrogonites whose spiral
cells »ascend to a truncated summit where they terminate without
meeting in the center, leaving a conspicuous opening into the interior
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of each oogonium». FFrom various Lower Cretaceous formations of
U.S.A., PECK (1941, p. 290—292) described two additional species, but
according to MADLER (1952, p. 8) one of these, A. mundula, probably
belongs lo the Clavatoraceae. In the same year, RAsKY described
A. staubi from the Lower Miocene of Hungary (RAsky 1941, p. 300)
— up to the present the youngest recorded gyrogonites referable to
these morphological types. Nine more species of the same genus were
established by RAsky (1945, p. 40—-46) from other Hungarian Middle
Cretaceous, Paleocene, Focene, and Oligocene deposits. An Eocene type
of gyrogonite of this morphological group has been recorded from Peru
(PECK & REKER 1947, p. 5), and four additional forms from the Eocene
of US.A. (PECK & REKER 1948, p. 87—38Y). Some occurrences of Aclisto-
chara from the Paleocene (BELL 1949, p. 36) and Lower Cretaccous
(LORANGER 1951, p. 2357) of Alberta, Canada, have also been reported;
the latter paper includes a description of a new species. JIORN AF RANT-
ZIEN (1951, p. 672—673) listed four species of Aclistochara from South
America, one of them previously described as a Chara, and RASKY
(1952, p. 43) gave a new record from the Eocene-Oligocene of Hungary.
Fourteen new forms of Aclistochara were described by MADLER (1952,
p. 18—30) from the Kimmeridge of NW Germany, eight of which were
given specific rank. Two gyrogonite forms of Aclistochara type have
finally been described by HORN AF RANTZIEN (1953, p. 6—7, 1954, in
the press) from the Middle Triassic (Keuper or Muschelkalk) of South
Sweden. The geological range of the morphological types of gyrogonites
referred to Aclistochara is accordingly known to comprise the Middle
Triassic, Upper Jurassic, LLower Cretaceous, the whole of the Paleogene,
and the Lower Miocene. The present species widens this range also to
the Pliocene.

It may be added that a still older record of Aclistochara than the Triassic
exists, though this -— apparently on account of some uncertainty attached
to it -— is not generally included when stating the range of this genus. This
record refers to the discovery of a number of gyrogonites in a marine shale
(Cherokee) of the Pennsylvanian of Missouri, U.S.A., described by PECK
(1934 a, p. 54) as Gyrogonites moreyi. PECK’s description and discussion, which
is of considerable interest, is quoted in extenso below (his figures are repro-
«duced here as fig. 2 a—e):

»Gyrogonites moreyi, n.sp. (Plate 1, figures 1—3, 5, 6.)

Oogonium subovate to ovate-rotundate, ranging from .3 to .4 mm. in height,
higher than wide, greatest transverse diameter at or usually below mid-height.
‘Spiral ridges intercellular, fairlv broad, making a little more than one com-
plete turn around the oogonium. At the center of each ridge is a fine furrow
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marking the lateral contact of the cells. The furrows separating the ridges are
approximately equal to the ridges in width.

Occurrence. — Cherokee (Pennsylvanian) shale about thirtyfive feet above
the Bevier coal at the Brick Plant, Columbia, Missouri; ? Winterset (Penn-
sylvanian) from Quarry at Swope Parkway and Prospect, Kansas City, Mis-
souri; ? Waubaunsee (Pennsylvanian) near Manhattan, Kansas.

Holotypes and Paratypes. — Caltalog numbers 31007—3, 31007-—4, Univer-
sity of Missouri.

Approximately one hundred specimens of G. moreyi have been collected
from the Cherokee by Mr. John Roberts and Mr. Philip Morey. They differ
slightly in the length-width ratio, as is shown in the accompanying illustrations.

A single specimen has been collected from the Winterset limestone and an-
other from the Waubaunsee formation. These forms are too poorly preserved
to permit specific identifications and I am tentatively referring them to
G. moreyi.»

Three years later, when establishing the genus Aclistochara, PECK (1937,
p. 87) noted: »Species of charophyte oogonia that should be referred to Aclisto-
chara are as follows: . . .; Gyrogonites moreyi Peck, Pennsylvanian, Missouri
(Peck, 1934, p. 50, figs. 1---3, 5, 6).» In 1949, »about 50 specimens of Chara
moreyi (Peck)» were reported from the Pennsylvanian of Towa, U.S.A., »re-
covered from the Higginsville limestone member of the I't. Scott formation
exposed near Madrid in the N.E. 1/4, sec. 33, T. 82 N., R. 26 W.» (THOMAS
1949, p. 233).

Owing to some morphological similarities ~— not extending to the apical
pole, however — between . moreyi Prck and a Middle Triassic species of

Praechara, the former was briefly discussed by HOrRN Ar RANTZIEN (1954, in
the press). Although it was pointed out there that according to Prcx (1937)
G. moreyi should be referred to Aclistochara, it was not included in the geolo-
gical range of this genus. The reason was the somewhat incomplete correspond-
ence hetween the holotype of G. moreyi, as figured in apical view by PECK
{1934 a, pl. p. 50, fig. 2; this paper, fig. 2 b), and the holotype of Aclistocharu
bransoni — type of the genus — in summit view as reproduced by PECK
(1937, pl. 14, fig. 9). It seems also rather difficult to refer the apical arrange-
ment of G. moreyi to any of the three principal apical types of Aclistochara
discussed below (p. 9). Apart from this, it was noted that the figures show
rather large variations in shape, numbers of convolutions, cte.

The differences between G. moreyi and the aforesaid forms of Aclistochara
may be due to heavy retouching or imperfect photographic reproductions of
the former, and no inferences can he drawn from the figures alone regarding
the possible systematic significance of these differences. It scems however, that
we have better defer the inclusion of the Pennsylvanian record in the geological
range of Aclistochara until the type material of G. moreyi has been re-examined.

The morphological interpretations of the Aclistochara gyrogonites
have varied greatly. At the original establishment of this genus, the
flattened apical region and the large apical opening were considered
diagnostic, and motivating the generic distinction (PECk 1937, p. 86).
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Fig. 2. Gyrogonites moreiji
Peck (dAclistocliara moreiji
(Peck) Peck). F.S.A.. Mis-
souri: Columbia (Chero-
kee shale; Pennsylvanian).
— a: holotvpe, gyrogonite
in lateral view; b: holo-
Ivpe, apical view; c: liolo-
lype, basal view; d: para-
type, lateral view; e: para-
type, lateral view. — After
PECK 1934 a. pi. (unnumb.
in j). 50), fig. 1—3, 5, 6.
- All fig. 54/1.

Harris (1939, p. 77— 78) regarded the large apical hole as a less reli-
able feature, possibly due to the apex being accidentally broken off:
this was also observed in a Clavator grovesi gyrogonite. Harris' state-
ment has been discussed by Rasky (1945, p. 41) who stressed the
distinctness of the large apical opening, and noted that Harris' obser-
vation §eher beweist, dass der Gyrogonit von Clavator grovesi, der
auch in einer Abbildung gebracht wird (Plate X, Fig. 10), nichts anderes
ist, als der einer Aclistocliara-Arl.»

The diagnosis of Aclistocliara was amended by Peck (1941, p. 290).
He defined the genus as comprising gyrogonites whose summit regions
were characterized by w»five calcified coronula cells resting on their
distal extremities or, in the absence of coronula cells, indentations
showing their former presence». The term »calcified coronula cells»
apparently indicated the swelling of the spiral cell-lips in the apical
centre, observed in several previously described species (see e.g. Heer
1855, Taf. IV, Schimper 1870— 1872, pi. V,Dollfus &Fritel 1920, fig,
1—23). The breaking off of these »calcified coronula cells» exposed the
large opening originally believed diagnostic of Aclistocliara. However,
the coronula cells of fossil and recent charophytes are not usually calci-
fied (Reid & Groves 1921, p. 181, Groves 1925, p. 12, 1926, p. 165,
1933, p. 3, Rao & Rao 1939, p. 2, Rasky 1941, p. 297) and such summit
expansions — interpreted e.g. by Dollfus & Fritel (1920, p. 254)
as »vestiges de la coronide» — were therefore considered terminal
expansions of the spiral cells (Groves 1933, p. 3).

Real calcified coronula cells occur according to Peck (1934 Db, p. 91—92)
and Croft (1952, p. 209) in some of the trochilisks (Trochiliscus subg. Kar-

pinskya). A calcified coronula has moreover been recorded in Chara sausari
from the Indian Intertrappeans (Sahni & Rao 1943, p. 215 ff.).
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With regard to these terminal structures, RAsKy was able, however,
to confirm PECK’s record as to the presence of the »klar erkennbaren
5 Coronula-Zellen» in three Hungarian species of Aclistochara (RASKY
1945, p. 41). Some years later, PECK & REKER (1947, p. ) reviewed on
the base of large collections the characters of Aclistochara with the fol-
lowing comments: »We are unable to prove that the five collar-like
nodes on the summits of the oogonia are separate from the calcareous
spirals as true coronula cells should be. We are also unable to prove that
the five nodes are simply terminal expansions of the regular spirals.
We do find that the combination of characters, including . . . the pre-
sence of summit nodes (coronula cells) on well-preserved specimens,
allows us to differentiate readily the one group of oogonia from the
other group . . .». PECK (1953, p. 210, cf. also p. 221) maintains that in
Aclistochara »coronula cells or evidence of their former presence are
preserved». MASLOV (1947, p. 88) and Paprp (1951, p. 279), who — judg-
ing by the illusirations — seem to have dealt with forms close to the
general concept of Aclistochara, apparently consider these structures
terminal extensions of the spiral cells. MASLOV (l.c.) uses the expression
»the base of coronule»; Papp designates these structures »Kroénchen-
gestell» (op.c., p. 283 ff.).

MADLER (1952, p. 6—7, 1953 b, p. 478) has contributed much to an
understanding of the apical structures of gyrogonites referred to Aclisto-
chara. He denies that the terminal expansions can be calcified coronula
cells. He furthermore stresses the systematic importance of a character
found in some types of Aclistochara gyrogonites, viz. the decrease in
width and weak calcification of the spiral cells in the apex periphery
which forms a grooved, weak zone, along which the whole apical region
is sometimes broken off, resulting in the large apical opening observed
by PECK in 1937. MADLER (1953 b, p. 478) wriles:

»Das ist biologisch nicht ohne Bedeutung. Die rezenten Charophyten keimen
so, dass das Wiirzelchen und der Vorkeim durch die Spitze des Gipfels hin-
durchstossen. Das diirfte bei den Aclistochara-Arten, bei denen die Spitze oft
sogar durch Kalkablagerung verfestigt ist, nicht moglich gewesen sein . . . Es
hat vielmehr den Anschein, als ob hier bei der Keimung der Oospore durch den
inneren Quellungsdruck das ganze Gipfelstiick herausgesprengt wurde. Dieser
Umstand lisst es geraten erscheinen, die Aclistochara-Arten nicht zu der Unter-
familie der Chareae zu ziehen, sondern dafiir eine besondere Unterfamilie
Aclistochareae aufzustellen . . .»

Equally important is MADLER’s observalion that the gyrogonites
referred to Aclistochara comprise some types of rather different apical
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structures. Some gyrogonites of this group are thus characterized by the
narrowing of the spiral cells in the apical periphery, described above,
and by the resultant formation of a peripheral, narrow, weakly calci-
fied zone, along which the whole strongly calcified summit hood may
break away, leaving a very large opening (MADLER 1952, Abb. 1 ¢—d,
1953 b, Abb. 17 ¢—d). A. staubi RAsky (1941, Taf. VII, fig. 2 a) appears
lo be a good representative of this type of apical structure. In other
species of gyrogonites the walls of the spiral cells are reinforced towards
the apical pole, become abruptly weaker near to their tips, and again
reinforced in the tips themselves, the hood being mostly sunk below
the surface of the other lime-shell (MADLER 1952, Abb. 1b, 1953 b,
Abb. 17 b). In that case a somewhat smaller part of the apical hood has
probably been broken off at the germination. A. thérensis MADLER (1952,
Taf. B, fig. 8) may serve as a typical example. A third type (MADLER
1952, Abb. 1 a, 1953 b, Abb. 17 a) seems fo differ in principle from the
others. In this type there is a rather small apical opening, the hood of
which — if any — has not yet been observed. This apical orifice is
delimited by the usually somewhat swollen tips of the spiral cells.
There is, however, no distinct narrowing —- nor any particularly weak
calcification — of the spiral cells of the apex periphery, and germina-
tion may have taken place without any partial breaking off of the lime-
shell. This structure is met with in several older forms, viz. 4. kimme-
ridgensis MADLER (1952, Taf. B, fig. 13). MADLER (1953 b, p. 478) points
out that these differences might be used for the further differentiation
of the genus. Intergradalions of the three lypes described are, however,
rather common.

As defined by present students of this group, the genus Aclistochara
is a somewhat heterogeneous assemblage of forms (MADLER 1952, p. 7).
This does not refer only to the varying structures of the apical poles,
but also to the considerable variations in size and shape of the gyrogo-
nites, which are probably greater than in any other genus of charo-
phytes. It should furthermore be remembered that gyrogonites in which
the apical structures described above are combined with various types
of tubercular decoration are known from the North American Eocene
(PECK & REKER 1948, p. 88—89); if the tuberculate forms without such
apical structures are segregated from other fossil gyrogonites — the
genera Kosmogyra and Kosmogyrina of the Kosmogyreae — the tuber-
culate Aclistochareae should either be removed from that subfamily
entirely, or perhaps better — as proposed by MADLER (1952, p. 8—9,
1953 b, p. 479) — form a separale genus within it. It should finally be
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noted that gyrogonites provided with the apical struclures characterizing
the Aclistochareae are rather widely distributed stratigraphically (see
p. 5—=6); they are among the most persistent of all morphological types
of gyrogonites. The fossil species of charophytes so far investigated
usually appear to have existed only for a short time (MADLER 1953 a,
p. 65), and the investigations of the last few years seem to indicate that
this apparently also applies to the genera, though of course to a less
extent. The exceptionally wide stratigraphic range of Aclistochara may
have something to do with the morphological heterogeneity observed
within it. The writer’s observations seem to point to different though
overlapping stratigraphic ranges of distribution of the various types of
apical structures of Aclistochara gyrogoniles described by MADLER.
This would moreover support the heterogencous impression of this
group.

Judging by the illustrations, several gyrogonites ascribed to various species
of Chara seem to be provided with the apical structures considered charac-
teristic of the Aclistochareae. A few of them were transferred in the first de-
scription of Aclistochara (PECK 1937, p. 87), and some other similar cases
were mentioned by MADLER (1952, p. 9). An examination of the published
figures of gyrogonites reveals a considerable number of such instances.
IHustrations in HEER (1855, Taf. IV), ScHIMPER (1870—1872, pL. V), DOLLFUS
& Frrrev (1920, fig, 1—23), ReID & GrovEes (1921, pl. IV-—VI), and Rao & Rao
(1939, pl. I-—III) — to take but a few examples —— are particularly informa-
tive in this respect. As gyrogonites of types referable to the Aclistochareae have
often been confused with forms of entirely different apical structure, and
original materials sometimes are mixtures of various forms, a general transfer
to Aclistochara of forms like those illustrated in the papers cited above is
rather useless without a check-up of the type material in each individual case.

2. Aclistochara sinkiangensis (Lu) H. A R.
Aclistochara sinkiangensis (Lu) H. ar R., n. comb. (fig. 3 a—c).

Chara sinkiangensis L.u 1945, p. 34, pl. 1, fig. 1 a—ec.

[As regards Chara sinkiangensis Lu 1946, p. 274, see below].

»Oogonium large, obovoid in shape, swollen at the middle, with the sides
converging rapidly from the greatest dizuneter to the somewhat obtuse base and
gradually to the truncate, slightly depressed and broad apex. Length ranging
from 1125 p to 1280 w, breadth 935—1060 w. Spiral-cells showing 8—9 convo-
lutions, smooth, convex, with the sutures in broad and deep furrows. Width
of these cells uniform, measuring about 130—160 u. Equatorial angle about
16—18°. Tips of the spiral cells at the apex slightly depressed, giving rise to a
remarkable rosette.» (Lu 1945, p. 34).

Occurrence: about 20 km N of Kucha, Sinkiang (acc. to Lu 1946, p. 274;
the first, brief record of this locality, L.u 1945, p. 33, reads »near Kucha»). —
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Fig. 3. Aclistochara sinkiangensis (Lu) H. AF R. Sinkiang: 20 km N of Kucha (Kuchar

Group, Series C; Crelaceous—Lower Tertiary). — a: gyrogonite in lateral view;
b: apical view; c: basal view. — After Lu 1945, pl. I, fig. 1 a-—ec, — All fig. 32/1.

Kucha Formation (=Kuchar Group of Norwn 1935Dh and 1941), Lower Bed
(=Series C of NORIN 1935 a, p. 77—78, 1935 b, p. 340—341), being »of Creta-
ceous or possibly Lower Tertiary age» (NORIN 1941, p. 186).

Furthermore reported (Lu 1946, p. 273—274) from »al Kizil-Ming-Oi . . .,
aboul 8 km north of Kucha and /2 ki east of the Kucha-Bai motor road»,
Sinkiang. — Kucha Formation (=Kuchar Group of NoriN 1935 b and 1941),
Middle Bed (=Series B of Nori~x 1935 a, p. 80, 1935 b, p. 340 ff.), which is
acc. to CHANEY 1935, p. 97 and NorIN 1941, p. 186 of Pliocene age. — Regard-
ing the age determination of the Series B, see notes p. 3—4.

This species — which, according to the descriptions and figures is
doubtless referable to Aclistochara as defined by present students — was
described from Pre-Pliocene deposits. It is inclnded in this review because
of its supposed occurrence in Pliocene beds of the Kuchar Group. Of its
affinities, Ly (1945, p. 34) writes: »this new species is similar to Chara
meriani Unger from the Miocene and Oligocene of Europe in the size
and shape, but is distinguished from the latter by its truncate and very
broad apex.» Judging from Lu 1945, pl. 1, fig. 1 b, this paper fig. 3 b,
the apical structure of A. sinkiangensis may largely correspond to that
of the A. staubi type (cf. p. 9).

The gyrogonites from the Pliocene Series 13 of the Kuchar Group
were never formally described, but only a reference made to the Creta-
ceous or Early Tertiary specimens described as A. sinkiangensis.

Considering the apparently considerable difference in age between
the Series B and C of the Kuchar Group according to NorRIN (1941,
p. 186) and the brief exislence of the species of fossil charophytes so far
investigated (MADLER 1953 a, p. 65), it seems less probable that the
Pliocene gyrogonites referred to Chara sinkiangensis by Lu (1946)
should be conspecific with the Cretaceous — Lower Tertiary specimens
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described under that name by Lu (1945). Gyrogonites of the same gene-
ral type as A. sinkiangensis were not rare in the Tertiary. Lu’s deter-
minations show that such forms are apparently represented in the
Pliocene of Sinkiang too. A re-deposition by riverine action of older
deposits containing gyrogonites, which would explain the presence of
the Cretaceous — Lower Tertiary A. sinkiangensis in Pliocene strala,
should also be considered, but seems in this case less probable; this
question is dealt with at some length under Kosmogyra nodosa (p. 16
—18). Summarizing the evidence relating lo the Pliocene specimens
referred by Lu (1946} to Chara sinkiangensis, it might be said that al-
though gyrogonites of the same general morphological type may be
expected in strata of this age, the identily of these Pliocene specimens
with the type material of A. sinkiangensis remains to be proved.

3. Kosmogyra nodosa (Lu) H. a¥ R.

Kosmogyra nodosa (LLu) H. aF R, n. comb. (fig. 4 a—d).

Chara nodosa Lu 1946, p. 275, fig. 2: 1 a—c, 2.

»Qogonia large, ovoid in shape, with sides converging rapidly from the great-
est transverse diameter at mid-height toward the apical portion and regularly
to the somewhat truncate base. Length about 1080 u; breadth varies from 840
to 715 p. Spiral-cells showing 14—15 convolutions, flat or occasionally sligthly
concave, decorated with rounded tubercles at nearly regular intervals and with
the sutures in convex, very narrow, but distinet ridges. The width of these cells
is uniform, measuring about 76 p, with an equatorial angle of 8°--9°. Apex
unknown. Base narrow, truncate, projecting slightly to the proximal end.»
(Lu Lc.).

Occurrence: »at Kizil-Ming-Oi . . ., about 8 km north of Kucha and /2 km
east of the Kucha-Bai motor road», Sinkiang. —— Kucha Formation (=Kuchar

Group of NoOrIN 1935 b and 1941), Middle Bed (=Series B of NorIN 1935 a,
p- 80, 1935 b, p. 340 {f.), which is acc. to CHANEY 1935, p. 97 and NORIN 1941,
p. 186 of Pliocene age. — Regarding the age determination of the Series B, sce
notes p. 3—4. ‘

According to our preseni knowledge and the system of the Charo-
phyta adopted by MADLER (1952, 1953 a & b; cf. PECK 1953), gyrogo-
nites with tubercular decoration in which the tubercles are cellular, i.e.
situated along the middle of the spiral cells, should be referred to the
genus Kosmogyra STACHE (1889, p. 130). This genus was first described
from the Paleocene, and similar forms have later been found in various
Eocene and Oligocene deposits; there is also a single record from the
Miocene (Sarmatian) of Hungary (RAsky 1941, p. 302). In the lalest
surveys the range of Kosmogyra is stated »Palidoziin bis Eozén» (MAD-
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LER 1953 a, p. 64) or »Unt.-Mittl. Tertidr»
(MADLER 1953 b, p. 483). The Pliocene
specimens described by LLu (1946) extend
the geological range of this type of gyro-
gonite, and are therefore included in this
discussion.

Lu (op.c., p. 276) has compared the
present species with the Lower Tertiary
Kosmogyra vasiformis (REID & GROVES)
P1a, to which it is rather similar in gene-
ral shape. The latter — though varying in
size —— seems always to be considerably
smaller and provided with fewer convo- Fig. 4. Kosmogyra nodosa (LU)
lutions; judging by the original material H. AF R. Sinkiang: 8 km N of
of K. vasiformis — as figured by REID & Kucha (Kuchar Group, Series B;
GrOVES (1921, pL IV, fig. 13—15) — the  uocene). -— a: the best pre-
arrangement of the tubercles differs in

served gyrogonite in lateral
view; b: apical view; c¢: basal

some degree from that of K. nodosa. This view; d: another specimen,
also applies to the gyrogonites which Rao lateral view. — Afler Lu 1946,

& Rao (1939, p. 6, pl. 1, fig. 5, pl. II, fig. ~ fig 2:la—c, 2. — All fig.
5 a—c) with some hesitation referred to approx. 25/1.
REID & GROVES' species.

The nature of the tubercular decoration and the systematic position
and affinities of these gyrogoniles have been discussed repeatedly. Al-

though some plausible explanations and important points have been
brought out in the discussion, the problem still seems unsettled, at
least partly. The writer wishes lo stress that his reference of Chara
nodosa to Kosmogyra does not mean that he has taken up a definite
attitude to the rather intricate question whether a systematic distinc-
tion of so ornamented gyrogonites is tenable or not. The material neces-
sary for that is not available. But it appears to be of some interest to
point out thal specimens of this particular type, which are especially
characteristic of some Paleogene deposits, may have occurred up to the
end of the Tertiary, a fact with some possible bearing on the morpho-
logical and systematical interpretlation of these forms.

The present state of our knowledge of tuberculate gyrogonites will
appear from the following brief summary.

Kosmogyra, described by STACHE (1889, p. 130), was made to include
the large, spherical gyrogonites with tubercular decoration and flat or
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convex spiral cells occurring abundantly in some beds of the Middle
»Liburnian Formalion» (STACHE op.c.,, p. 86) which is considered
equivalent to the Montian of the Paleocene (see e.g. Epwarps 1932,
P- 215). STACHE (op.c., p. 130) also established the genus Kosmogyrella,
similar to Kosmogyra, bul with concave spiral cells; both genera were
included in the new subfamily Kosmogyreae. The latter division was
adopted by MADLER (1952, p. 15, 1953 b, p. 483; see also PECK 1953,
p. 225), but Kosmogyrelln STACHE was dropped, and the new genus
Kosmogyrina was established for gyrogonites with intercellular tuber-
cular decorations (MADLER 19562, p. 5—6, 1953 b, p. 479).

Tuberculate gyrogonites were, however, known before STACHE estab-
lished Kosmogyra. Such forms had been described by LYELL (1826,
p. 94), HEER (1859, p. 150), and WATELET (1866, p. 54—56), and had
been included in the genus Chara.

In 1913, TuzsoN described a tuberculate type of gyrogonite as
Characeites verrucosa (TuzsoN 1913, p. 209). More or less similar speci-
mens were by DoLrrus & FRITEL (1920, p. 248—252) and by REID
& GrOVES (1921, p. 184-—186) ascribed to Chara. However, in his sur-
vey of the fossil charophytes, Pra (1927, p. 90) referred all tuberculate
gyrogonites — except two species of Kosmogyrellu -— to STACHE’s
Kosmogyra. This was amended to comprise not only the original spheri-
cal, but also the more or less oval types. Pia moreover included in
Kosmogyra the Jurassic Chara bleicheri (SAPORTA 1873, p. 214), a form
which, however, according to PECK & REKER (1947, p. 4, 1948, p. 85)
belongs to the Clavatoraceae. GROVEsS (1933) again limiled Kosmogyra
to the original Liburnian species of STACHE, and listed the others under
the genera in which they had been originally described. In recent years,
gyrogonites of tubercular decoration have either been described as or
referred to species of Chara (Rao & Rao 1939, p. 5—6, Lu 1946, p. 275,
Peck & REkER 1947, p. 4, 1948, p. 87), or included in Kosmogyra
(RASKY 1941, p. 302—-303, 1945, p. 46—52, 1952, p. 41—43). PECK &
REKER (1948, p. 87—89) have proved that intercellular as well as cel-
lular tubercular decorations occur in some species of Aclistochara, and
MADLER has (1952, p. 6) referred a Chara species of RAsky (1945, p. 37)
with intercellular tubercles to the new genus Kosmogyrina.

Opinions differ rather widely regarding the morphological interpreta-
tion of this kind of decoration. While for instance STACHE (1889, p. 130)
considered the presence of tubercles sufficient to motivate the establish-
ment of a new subfamily and new genera, DoLLrus & FrITEL (1920,
p. 247—249) included tuberculate and non-tuberculate forms in the
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same species, thus regarding tubercular decorations as not being impor-
tant enough even for the delimitation of species. SCOURFIELD (in REID
& GROVES 1921, p. 185) considered the tubercles of »Chara» vasiformis
to be of organic origin, developed within the spiral cells, and REID &
GROVES (op.c., p. 182) noted that no corresponding structure had been
observed in recent »oospores». GROVES (1933, p. 41) left the matter open,
noting that the tubercles, at least in some cases, »may merely represent
an interrupted incrustation», a view »supported by the occurrence on a
living species (Chara delicatula, Ag.) of an interrupted calcareous in-
crustation closely resembling the supposed tubercles on some of the
fossils.» But GROVES also pointed out that »on the other hand, in many
of the species enumerated below, the prominences are so evenly spaced,
s0 symmetrical, and so definite in shape, as to seem to preclude the pos-
sibility of their being merely due to external incrustation.» With regard
to some types of gyrogonites, RASKY (1941, p. 303) stressed that »die
Verzierungen und Erhebungen der Spiralzellen waren derart gleich-
méssig verleilt und so regelmiissig ausgebildel, dass ich es fiir ausge-
schlossen halte, dass es sich dabei nur um Vorgéinge der idusseren Rin-
denbildung handeln solle.» IHORN AF RANTZIEN (1951, p. 664) noted that
aithough the stage of growth may be responsible for some variation in
tubercular arrangement in individual gyrogonites, and although the pre-
sence of tubercles may not be reliable evidence in the specific identifica-
tion of a small specimen sample, the tendency to form tubercles seems
to be of at least some systematic importance. PECK, who has consider-
able experience of tuberculate gyrogonites in North American deposits,
holds an entirely different opinion, put forward in 1948 (PECK & REKER
1948, p. 88). These authors state that »tubercles may have little if any
systematic value in the classification of the charophytes», and Prck
(1953, p. 221) concludes »that the tubercles may or may not be present
on a species and that, if present, they may be represented by varying
degrees of prominence», and that »they [PECK & REKER] therefore in-
cluded Kosmogyra as a synonym of Chara.» MADLER, on lhe other hand,
considered »die Knoten eine taxonomische Besonderheit, die es recht-
fertigt, der Gattung Kosmogyra eine besondere Unterfamilie Kosmo-
gyreae in der Familie der Characeae einzuriumen» (MADLER 1953 b,
p- 478). MADLER furthermore put forward two alternative interpretations
of the nature of the tubercles. One postulates the existence of a hypothe-
tical lamella situated in the inner wall of the spiral cell, a lamella which
secretes calcium carbonate in the form of papillae at regular distances
(MADLER 1952, p. 11). The other interpretation is that not only the
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walls of the spiral cells bul also their nuclei — of which there are
several in each cell — are calcified, and that the tubercles are formed
by the latter (MADLER 1953 b, p. 478).

The occurrence and state of preservation of K. nodosa show some
interesting points. The matrix is described by Lu (op.c., p. 274) as »one
piece of pale grey calcareous sandstone crowded with numerous
oogonia; . . . among 94 specimens studied 67 are referred to Chara
sinkiangensis, 25 belong to C. nana (sp. nov.) and two specimens beIong
to C. nodosa (sp. nov.).» Two pages later on, he gives the additional
information that »this form is represented by only two incomplete
crushed specimens. The cross-section along equator is oval and not
circular as in other species from the Kucha Formation.»

It has been pointed out that the state of preservation and relative
abundance of gyrogonites in a deposit may sometimes supply some
information regarding the sedimentation conditions of this deposit
{HORN AF RANTZIEN 1953, p. 8—10, 1954, in the press). This has been
investigated in respect of alternating marine and lacustrine sediments.
In most — possibly in all cases — the presence of gyrogonites in a
marine sediment thus indicates a marine re-deposition of fresh-water
sediments.

Re-deposition of gyrogonites might also be caused by running water,
however, In that case, the gyrogonites of some riverine deposits might
have been primarily deposited in an older geological environment. As far
as the writer knows, however, no published accounts of occurrences of
gyrogonites in riverine sediments have interpreted them as older than
the matrix. It seems, nevertheless, that this question ought to be con-
sidered as a possible explanation of some remarkable records of types
of gyrogonites outside their known geological range.

When considering a possible re-deposition of gyrogonites, there are two cir-
cumstances relating to their state of preservation and relative abundance that
might conceivably affect the decision. One is-when the gyrogonites are super-
ficially corroded or otherwise fragmentary and broken up. This may be a
result of weathering and transport from the original place of sedimentation,
or may simply be due to unfavourable geological conditions for the preserva-
tion of the sometimes fragile gyrogonites during or after fossilization. The
other is when in a large material from a comparatively small and structurally
homogenecous piece of maltrix, indicating uniform sedimentary conditions, some
species are abundantly represented, while others are only found in single speci-
mens. Observations on recent charophytes, and studies of some occurrences of
their fossil forms the vegetative parts of which are also preserved — e.g. in
the British Purbeck strata (ITARRIS 1939} and in the »Liburnian Formation» at
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Trieste (STacHE 1889) — prove that charophytes mostly grow in associations
containing one or a few species only; the »oospores» of these will then be
found in the sediment in considerable abundance. Exceptions occur of course,
especially when changing environmental conditions cause some specics to dis-
appear and others are close on their tracks. As a rule, however, one particular
patch is during a given space of time inhabited by only one or a few species
of charophyvtes.

If, consequently, the frequencies of different types of gyrogonites cccurring
in a riverine deposit differ rather widely; if moreover the most sparsely repre-
sented kinds of gyrogoniles appear 1o be in a somewhat weathered, corroded,
broken up, and fragmentary condition; and if finally these gyrogonites are of
types common in much older deposits but not found in rocks contemporary
with that which is examined, it would seem that the possibility of a re-deposi-
tion should be considered. This does of course not imply that all such occur-
rences necessarily are re-depositions.

In the case of Kosmogyra nodosa, some circumstances indicate the possibility
of re-deposition. K. nodosa is of a morphological type characteristic of the
Lower Tertiary, and besides the two Sinkiang specimens there is only one more
Neogene record of this genus, viz. from the Hungarian Miocene, in which
according to RASEY (1941, p. 302) »ein seitlich stark zusammengedriicktes und
beschidigtes Exemplar» was found. From LU’s description it is furthermore
clear that he found only two specimens of the Kosmogyra-type in a piece of
matrix crowded with oogonia — a very small number in comparison with
the frequencies (67 and 25) of the two accompanying types of gyrogonites —
and these two specimens were moreover »incomplete» and »crushed».

As mentioned above, LU (op.c., p. 274) determined the fossil horizon of the
Pliocene specimens as »equivalent, both in lithology and in stratigraphic posi-
tion, to bed B of Norin», i.e. the Series B of the Kuchar Group. Nori~N (1935 b,
p. 341—342, and 1941, p. 186—187) described the composition of this bed as
follows:

»Lithologically the Pliocene sediments are very similar to those which are
being deposited in the Tarim basin today, with the exception that strata, which
can be interpreted as fossil sand dunes have not been identified. In all the
regions mentioned the sediments are developed in similar fine-grained facies
suggesting a quietely proceeding sedimentation by rivers, which often changed
their course. According to Chaney the sediments are characterized by a flora of
the same general type as the vegetation, which at present time covers the shore
zone of the large rivers and the swamps of the Tarim basin . . . From the
evidence of the sediments and their flora we can get a rough idea about the
principal geographic features of the Tarim basin during the Pliocene. It was
then as it is now a large, drainageless continental basin with its deepest part
in the east. The rivers from the surrounding higher land deposited their silt
and sand forming wide flood plains and deltas, which soon transformed the
basin into the immense flat plain, which it is today.» (NORIN 1935 b).

»The middle division, Series B, consists of gray, cream-coloured, and yellowish,
indurated silt and silty sandstones with a thickness exceeding 500 m. A striking
feature is the scarcity of red coloured or coarse-grained sediments. Lithologi-
cally, these sediments are very similar to those which are being deposiled in the

2 Botaniska Notiser 1954,
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basin by the Tarim River system today. Fossil plants occur in abundance at
several levels but only few species are represented. In a large collection made
at the ruins of Qizil-ming-6i, west of Kuchar, CuaNey (1935) identified Carex
sp., Nuphar bohlini, Populus norini, Spirea sinkianga, and Typha sp. This flora
has, according to CHANEY, a Pliocene aspect. It represents a vegetation of the
same general type as fringes the large water courses and the swamps of the
Tarim Basin in present time, and suggests a climate only slightly more humid
than the present.» (NORIN 1941).

The locality of Kosmogyra nodosa seems to be very near, or almost identical
with, that in which the above-mentioned macrofossils were found. The litho-
logical aspect of the sediment is evidently riverine material slowly accumulated
in the deeper parts of a large basin.

Summarizing the above discussion of a possible re-deposition of the
Kosmogyra nodosa gyrogonites, one explanation of their presence
-— which is somewhat surprising in view of the scarcity of the Kosmo-
gyra type of gyrogonite in Neogene strata — might be that they were
originally laid down in older deposits, perhaps the Lower Tertiary rocks
of the Kuchar C Series, and subsequently freed from this first environ-
ment by erosion, and carried by running water to their present location
in the Pliocene sediments.

It must be emphasized, however, that this theory, although supported
by some observations on the material, will naturally be very difficult
definitely to prove, particularly as no comparable observations on gyro-
gonites from other strata have been made. In cases like the present, it
seems, however, important to bear in mind the possibility of re-deposi-
tion as an eventual source of error in discussing instances where gyro-
gonites are used as stratigraphic markers.

Nothing is known of the lithological conditions of the sediment in
which the single Kosmogyra specimen from the Miocene of Pécs, Hun-
gary, was found. The sparse information on this find precludes any
statement as to whether it can be explained in the same orany similar way.

4. Sphaerochara globosaforma (Paprp) H. AF R.

Sphaerochara globosaforma (Parp) H. AF R., n. comb. (fig. 5 a—c).

Chara globosaforma Papp 19561, p. 282, Taf. 1, fig. 2 a—c.

»Gehduse kugelig, in der Seitenansicht zehn Spiralwindungen zeigend; die
Basis zeigt ein sehr kleines, fiinfeckiges Loch, zu welchem die Spiralkdmie
mit einem deutlichen Knick hinziehen. An der Oberseite laufen die Spiral-
windungen zusammen, ohne dass ein Kronchengestell zur Aushildung kime.

In.der Seitenansicht erscheinen die Flanken der Spiralwindungen schwach
konkav, die Nahtlinie ist etwas eingesenkt, was in der Seitenansicht sichtbar
wird.» (PArp op.c., p. 283).
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Fig. 5. Sphaerochara globosaforma (Papp) 1I. af R. Austria: Nieder-0sterreich,

Leobersdorf (Pliocene, Pannonian, Zone D). — a: holotvpe, gyrogonile in lateral
view; b: holotvpe, apical view; c: holotype, basal view. — Aller Papp 1951, Taf. 1,
fig. 2a—c. — All fig. approx. 33/1.

Occurrence: Ziegelei Polsterer, Leobersdorf, Nieder-6sterreich, Austria. —
Pliocene, Pannonian, Zone 1) (regarding the subdivisions of the Pannonian in
the Vienna Basin, see Parp 1948, p. 123 ff., and Janoscuek 1951, p. 599—610).

In 1925, Groves, describing a new species of Chara, C. brewsterensis,
from the Cretaceous of Texas, remarked that »these large broadly-
ellipsoid fruits with more or less truncate extremities probably do not
belong to the genus Chara as in its present restricted sense» (Groves
1925, p. 13). A few years later Groves (1933, p. 4) pointed oul that
»some of the fossil types . .. clearly do not belong lo Ch ar a, notably
the large spherical type of the Upper Eocene and Oligocene Beds, of
which C. medicaginnla may be taken as The type.» A generic segregation
of such gyrogonites from Chara thus seemed motivated, bul was com-
plicated by the fact that the typification and taxonomy of these large
and spherical, often widely distributed forms of the Lower Tertiary
were not well understood. As figured by some students, e.g. by Dollfus
& Fritel 1920, Chara medicaginula and C. beliefere.s - to lake two
of the most abundant forms — doubtless include gyrogonites with the
apical structures characteristic of Aclistochara, but other gyrogonites
that are neither referable to Chara s.sir., nor to Aclistochara are also
ascribed to the same species. As interpreted in later papers, many of
these previously described species of gyrogonites are probably not con-
specific with their types.

Spherical gyrogonites »vom Gipfelbau der Chareae und von + kuge-
liger Gestalt ohne Verzierungen» were segregated by MAprLer (1952,
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p. 6), who referred these forins to the new genus Sphaerochara. The Upper
Oligocene Chara hirmeri RAsky (1945, p. 36, Taf. I, Abb. 10—12) was
selected as the genotype, and the above-mentioned Chara brewsterensis
GROVES (1925, p. 12, fig. 1) and C. perlata PECK & REKER (1947, p. 3,
pL p. 2, fig. 19 21) as additional species. In a review of the stratigraphy
of fossil charophytes, MADLER (1953 a, Taf. 1) indicated the distribution
of these three species (Cretacecus and Oligocene). A gyrogonite of
Sphaerochara, not specifically described, has recently been reported
from the Middle Trias; in size and shape this comes rather close to the
genotype {HORN AF RANTZIEN 1953, p. 7, 1954, in the press).

Besides of their spherical or very broadly oval shapes, the gyrogonites
of Sphaerochara type are also characterized by the structures of their
apical poles. The apical tips of the spiral cells are not at all, or very
slightly, expanded, and turn together either into a point (S. perlata
(PECK & REKER) MADLER, as figured by Prck & REKER 1947, pl. p. 2,
fig. 19}, or along a short broken line (the Middle Triassic Sphaerochara
sp. acc. to HORN AF RANTZIEN 1954, in the press, or S. brewsterensis
(GrROVES) MADLER, as figured by GROVES 1925, fig. 1 b). One character
relating to the calcification of the spiral cells has been pointed out by
MADLER (1952, p. 11, Abb. 3 h—-i), viz. that the spiral cells are hollow,
though sometimes filled up with calcite, so that only a very small pore
or slit is left of the original lumen. A possible explanation of this kind
of struclure, which was also observed and described by GrRovEs (1920,
p. 126, fig. 1) and Masrov (1947, p. 88, fig. 1), is that the calcile is
excreted from the whole inner parietal surface of the spiral cell, while
in other gyrogonites only the inner and lateral walls take part in the
formation of the lime-shell. Although this feature may prove charac-
teristic of the Sphaerochara species, similar phenomena have also been
observed in gyrogonites whose apical structure conforms to that of the
Aclistochareae (GROVES op.c., MasrLov op.c.). There is also a third
character, which may possibly be of some use. The equatorial angles
-— i.e. the angles at which the enveloping cells cut the equator — of the
so far known species of Sphaerochara are more acute than in other gyro-
gonites, except in some spherical species of the Aclistochareae and some
of the Kosmogyreae (HORN AF RANTZIEN 1954, in the press).

Gyrogonites of Sphaerochara are apparently not particularly frequent,
even if several more no doubt remain to be described. They seem at any
rate to be less abundant than for instance forms referable to the Aclisto-
chareae.
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Fig. 6. Sphcierochara rollei (UNGER)
H. ar R. Austria: Steiermark, Thai
near Gralz (Miocene, Helvetian ?). —
a: gyrogonite in apical view; b: late-
ral view. After Unger 1858, Taf. I,
fig. 19—20. - Fig. 24/1.

In view of the few known instances of the occurrence ofsuchforms,
the present record from the Pliocene is of some interest. Only one speci-
men of Chara globosaformn is known, but according to the figures
(Papp 1951, Taf. 1, fig. 2 a—c), this seems to be very well preserved and
fairly characteristic. The gyrogonite is figured as subspherical, the spi-
ral cells as slightly convex or rather as flat, and the equatorial angle as
between 5° and 10°; the tips of the spiral cells, which are not swollen,
appear to unite at the apex into a short, broken line. As figured and
described by Papp, Chara globosaforma is doubtless referable to
Sphaerochara, and is the latest known recordof that genus.

As pointed out by Papp (op.c., p.282), S. globosaforma is rather
similar to Chara rollei Unger from the Miocene of Austria. Phis latter
species is of some interest in Ibis connection, and might for that reason
be briefly discussed.

Fhe type locality of C. rollei is the Castle of That in the vicinity of Gratz,
Steiermark, Awustria, and the type stratum Miocene beds, which with some
doubt are ascribed to the Helvetian. The formal description (UNGER in ROLLE
1856, ]). 546; cf. uUnGger 1858, p. 9) reads:

»Uh. fructu elliptico. infra Iruncato (0.84 mm. longo, 0.76 mm. lato) valvis
spiralibus a latere visis 7 concavis, commissura cristatis, basi intime conducatis,
apice absque verrucis terminatis. — Terra lignitum ad castellum Thal prope
Graeciam, Stiriae.»

Figures of the original material (Uncer 1858, Taf. T, fig. 19 —21; this paper,
fig. 6 a—Db) show the following features. In lateral view (UnNGERrR op.c., fig. 19;
this paper, fig. 6 b) the gyrogonite is of almost spherical shape. The upward
directed pole — believed by UNGER to be the apical one — is slightly pro-
truding, while the downward directed pole is more rounded. Judging by the
figure, however, this should not be described as truncate. The spiral cells have
7 flat or slightly convex convolutions at a rather acute angle to the equator
(in the separate, more magnified fig. 21 of the same paper the convolutions
are reproduced as slightly concave). Fig. 20 (fig. 6 a of this paper) represents
the same specimen from its lower, broader pole, which by UxGER is interpreted
as the basal end. The tips of the enveloping cells are not united in a pore, but
along a short broken line.



22 HENNING HORN AF RANTZIEN

UNGER’s figures and descriptions caused SCHIMPER (1869, p. 227} to say
»M. Unger a pris le sommet pour la base, et c’est aussi dans ce sens qu'il a fait
représenter ce fruit», and GROVES (1933, p. 29) also points out that »Unger
evidently mistook the apex for the base». None of these authors gave any
reasons for their opinions, but they are apparently quite right, for if the
arrangement of the spiral cell-tips is correctly drawn in UNGER 1858, Taf. I,
fig. 20 (this paper, fig. 6 a), the pole illustrated cannotl be basal, but must be
apical.l In another paper (HORN AF RANTZIEN 1954, in the press) the writer
has attempted a brief survey of the various types of apical and basal arrange-
ments met with in fossil gyrogonites and recent »oospores». Despite some varia-
tions the bases are in principle alike in one point, viz. in the presence of a small
central pore, usually pentagonal, of less varying size than the apical orifice.
In the living oogonium, this central basal pore was filled by an uncalcified
basal cell. The basal tips of the enveloping cells, on the other hand, arc never,
as faras we know, meeting along a short broken line.

The spherical shape of the gyrogonite, and its apical structure, where the
unexpanded spiral cell-tips meet along a broken line, show that C. rollei
UNGER should be referred to Sphaerochara. lis citation and synonymy should be:

Sphaerochara rollei (Uncer) H. a¥ R., n. comb. (fig. 6 a—b).

Chara Rollei UNGER in RoOLLE 1856, p. 546; UNGER 1858, p. 9, Taf. 1, fig.
19—21; ScHIMPER 1869, p. 227; GROVES 1933, p. 29; Paprp 1951, p. 283.

Gyrogonites Rollei P1a 1927, p. 90.

Our knowledge of the variations of S. rollei and S. globosaformu is
not complele enough to show whether the two are sufficiently distinct
to be maintained as separate species. The differences are, anyway,
apparently small. S. globosaforma is larger (polar axis 1050 u, largest
equatorial diameter 900 u) and ten convolutions are according to Papp
{op.c., p. 283) visible in lateral view (if also the partly visible convolu-
tions at the poles are included, the specimen figured by Parp, op.c.,
Taf. 1, fig. 2 a, has eleven convolutions). According to UNGER (1858,
p. 9), S. rollei is 840 p long and 760 w at the equator; it has seven con-
volutions in lateral view. S. rollei extends the range of the Sphaero-

chara gyrogonites also to the Miocene,

In this connection it might be of interest to note that the variations
in the so far known gyrogonites of the Sphaerochara type are compara-
tively small, mostly variations in size. The Oligocene S. hirmeri is a
rather small form, its polar axis being 500—550 w and largest equatorial
diameter 460--550 u. It is of regular spherical shape, and its spiral
cells, with 10—11 convolutions, cut the equator at a very acute angle

» For that reason, fig. 19 of UNGER op.c. has been reversed in fig. 6b of this
paper, the apical end thus pointing upwards, according to the general usage when
figuring gyrogoniles.
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Fig. 7. »Chara» granulifera HEER. Switzerland: Kt. Vaud,
Paudex and Belmont (to which of these localities the spe-
cimens figured are to be ascribed is unknown) (Miocene,
Aquitanian ?). — a: gyrogonite in lateral view; b: lateral
view. - After HEgr 1855, Taf. 1V, fig. 8 a—b. — a: 15/1;
b: approx. 30/1.

(< 5°). It is not known whether the apical tips of its enveloping cells
unite at a point or along a short line. The undescribed Triassic species
is close to the genotype, but still smaller (polar axis c. 450 u, largest
equatorial diameter c. 460 u), and shows 12 flat, cellular convolutions.
Its equatorial angle is about 8°, and the apical cell-iips unite along a
short broken line. This Triassic specimen belongs to the rather few
known instances of gyrogonites whose equatorial widths exceed their
lengths. This is still more pronounced in the apparently rather distinct
S. perlata from the Cretaceous of Peru (polar axis 780 u, largest equa-
torial diameter 810 u,). S. perlatci differs from all other known species of
Sphaerochara in being clearly truncate above and provided with high,
rather narrow intercellular ridges; its convolutions — 7 or 8 in num-
ber — are accordingly concave. Apically, the spiral cells unite at a point.
The Cretaceous S. brewsterensis from Texas belongs to the same size-
group, but it is very broadly ovoid rather than spherical (polar axis
c. 750 u, largest equatorial diameter 650—675 p). There are 12— 13 flat
or slightly convex, cellular convolutions at an acute equatorialangle; as
figured by GrovEes (1925, fig. 1b), its spiral cells uniteapically at a
point. The Miocene S. rollei is slightly larger than S. brewsterensis, but
otherwise of similar shape; as described by UNGER, the principal dif-
ferences are: fewer convolutions (7), less convex spirals, and the apical
cell-tips meeting in a broken line. The Pliocene S. globosaforma is the
largest known species of Sphaerochara. It is similar Io S. rollei, but
larger, and more convolutions are visible.

hi this connection it may be noted that another Miocene type of gyrogonite,
Chora granulifera HEER (1855, p. 27), might possibly, according to the descrip-
tion (»Ch. fructu globoso, minimo, obtuso, spiris a latere visis, 7—8, planis,
rarius convexiusculis») and illustrations (Heer op.c., Taf. IV, fig. 8 a—b, re-
produced in ScHEmMPER 1870— 1872, as pi. V, fig. 47, and in this paper as fig.
7a—b), have to be referred to Sphaerochara, but absence of adequate infor-
mation on its apical pole structure makes this question difficult to decide with-

out access to the type material. It has been reported from deposits in Switzer-
land and Alsace ascribed to the Aquitanian.
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List of Pliocene Charophyta.

Besides the four species revised and discussed above, there are records
of some more Pliocene charophytes, most of which have recently been
published in a paper by Papp {1951) on the Neogene gyrogonites of
Austria. They have all been ascribed to the genus Chara. Several prob-
ably belong to other genera, but in most cases the information available
does not permit their definitely referred to any particular organ-genus.
For the sake of convenience, the Pliccene charophyte species known to
the writer are listed below in alphabetical order.

1. Aclistochara nana (LLu) H. A¥ R. See p. 3.
2. Aclistochara sinkiangensis (Lu) H. a¥ R. See p. 10.

3. Chara escheri BRAUN ex UNGER.

Chara Escheri » ALEX. BRAUN Manusc.» UNGER 1850, p. 34.

Gyrogonites ‘Escheri Pia 1927, p. 90.

For synonymy and illustrations up to 1933, see GROVEs 1933, p. 17. Later
contributions: Papp 1951, p. 287, Taf. 3, fig. 11—-14; CroFT 1952, p. 212, pl. 19,
fig. 21—28, text-fig. 7 A, C. )

Pliocene occurrences: Burgau, Burgenland, Ausiria (Pannonian,

Zone D, acc. 1o Papp lc.). — Eichkogel at Médling, Nieder-Osterreich, Austria
(Pannonian, Zone II, acc. to PApP op.c., p. 288). — As to the subdivisions of

the Pannonian in the Vienna Basin, see Parpr 1948, p. 123 ff. and JANOSCHEK
1951, p. 599—610. For Pre-Pliocene records (ascribed to the Oligocene —
Miocene), see references in GROVES l.c. and Papp 1951, p. 287.

C. escheri — a common, widely distributed type of gyrogonite — is
complex and ill-defined. Some gyrogonites ascribed to this species doubt-
less belong to the Aclistochareae, others may possibly be referred to
Chara s.str. One of the forms referred to this species has been studied in
detail by CrorT (lLcj.

4. Chara longovata Papp.

Chara longovata PApp 1951, p. 289, Taf. 3, fig. 17—18.

Pliocene occurrence: Delsenbachgasse, Vienna, Austria (Panno-
nian, Zone E, acc. to PAPP l.c.}). -— Regarding the Pannonian subdivisions, see
C. escheri.

This is a fairly characteristic type of gyrogonite, oblong or subcylindri-
cal with more or less truncate poles and 13--14 narrow, convex, flat or
slightly concave convolutions. Its polar axis is 500—600 u long, its
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largest equatorial diameter 350 u. More or less similar gyrogonites have
been described from older deposits, e.g. Aclistochara minima MADLER
(1952, p. 21, Taf. A, fig. 30—35) of the Kimmeridge, A. jonesi PECK and
A. elongata PECK of the Morrison (PECK 1937, p. 88—89, pl. 14, fig. 12
—15, 24—25), A. cylindrica PECK (1941, p. 291, pl. 42, fig. 38—39,
41—44) of the Draney and the Bear River of the L.ower Cretaceous, and
Chara tornata REID & GROVES and C. subcylindrica Reip & GROVES
of the Upper Eocene (REID & GrovEs 1921, p. 187, pl. V| fig. 1—5).
C. longovata differs in a number of characters from the gyrogonites
mentioned above, however. In the general shape it also shows some
resemblance to the »oospores» of some recent species of Chara s.str.,
which have less pointed poles than is usual in the genus, e.g. C. aculeo-
lata KUTZING ex REICHENB. (C. polycantha BRAUN ex LEONH.). C. long-
ovata may belong to the types usually referred to the Aclistochareae, but
its systematical position cannot be ascertained without access to the type
material.

5. Chara majoriformis Parp.

Chara majoriformis Papp 1951, p. 282, Taf. 1, fig. 1.

Pliocene occurrence: FEichkogel at Médling, Nieder-Osterreich,
Austria (Pannonian, Zone H, acc. to Papp lc.). — Regarding the Pannonian
subdivisions, see C. escheri.

Two specimens of an almost spherical, very large gyrogonite {polar
axis 1370 u) were found by Parp among Chara meriani. From PAPP’s
description they appear to have the apical structure characteristic of the
Aclistochareae, though this question cannot be setiled with certainty.
PaPpp points out that they may be allied to C. meriani.

6. Chara meriani BRAUN ex UNGER.

Chara Meriani » ALEX. BRAUN Manusc.» UNGER 1850, p. 34.

Chara meriani meriani PApp 1951, p. 283, Taf. 1, fig. 3, 4 a—c.

Gyrogonites Meriani P1a 1927, p. 90.

A list of synonyms and illustrations is given by GROVEs 1933, p. 25—-26.
Later contributions: Masrov 1947, p. 81, 88, fig. 7—11; Parp lc.

Pliocene occurrences: Ziegelei and Sandgrube, Leobersdorf, Nieder-
Osterreich, Austria {Pannonian, Zone G). -~ Gotzendorf, Mooshrunn, Nieder-
Osterreich, Austria (Pannonian, Zone I7). — Médling, Eichkogel, Nieder-Oster-
reich, Austria (Pannonian, Zone H). — Tihany, Ocs, Hungary (Pannonian,
»obvere Congerienschichten»). All references acc. to PApp op.c., p. 284. — Re-
garding the Pannonian subdivisions, see C. escheri. For Pre-Pliocene records
(ascribed to the Oligocene—Miocene) see references in GROVES 1933, p. 26, and
moreover MASLOV op.c., p. 90, Papp lLc.




26 HENNING HORN AF RANTZIEN

The remarks as to the imperfect knowledge of the taxonomy of
C. escheri also apply to this species. Pliocene specimens — as figured by
PAarp — have apical characters which might motivate their inclusion in
the Aclistochareae as defined by MADLER (1952).

-

7. Chara meriant ssp. minoritesta Papp.

Chara meriani minoritesta Papp 1951, p. 284, Taf. 2, fig. 5—6.

Pliocene occurrence: Mddling, Eichkogel, Nieder-Osterreich, Austria
(Pannonian, Zone H, acc. to Papp Lc.). — Regarding the Pannonian subdivi-
sions, see C. eschert.

These gyrogonites are slightly smaller (polar axis 1010 u) than those
of C. meriani meriani of Papp 1951, p. 284 (polar axis 1300 u). They
were found in association with the latter.

8. Chara multispira Papp.

Chara multispira PApp 1951, p. 289, Taf. 3, fig. 16.

Pliocene occurrence: Delsenbachgasse, Vienna, Austria (Panno-
nian, Zone E, acc. to Papp l.c.). — Regarding the Pannonian subdivisions, see
C. escheri.

A broadly ovoid type of gyrogonite, polar axis, ¢. 550 u, with 13 slightly
convex, natrrow, cellular convolutions. The rather truncate apical pole,
as figured by Papp, might indicate some affinity with the Aclistochareae,
or with Obfusochara among the Chareae, but. definite evidence is
lacking.

9. Chara spirocarinata Papp.

Chara spirocarinata Papp 1951, p. 285, Taf. 2, fig. 8 a—h.

Pliocene occurrence: Modling, Eichkogel, Nieder-Osterreich, Austria
(Pannonian, Zone H, acc. to PAPP l.c.). — Regarding the Pannonian subdivi-
sions, see C. escheri.

As described and figured by Pavp, C. spirocarinata doubtless belongs
lo the Aclistochareae as defined by MADLER (1952). The structure of its
apical pole is diagnostic. Owing to its somewhat doubtful distinctness as
a species, no formal transfer to the Aclistochareae has so far been con-
sidered desirable.

10. Chara stirtaca UNGER.

Chara stiriaca UNGER in ROLLE 1860, p. 49, Taf. IV, fig. 6.
Gyrogonites stiriacus Pra 1927, p. 90.
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Fig. 8. »Chain» zoberbieri v. FritscH. Germany: Thuringia, Rippersroda (Pliocene,

Reuverian). — a: gyrogonite »von der Seile»; b: »ungefidhrer Umriss des Durch-

schnittes eines der Spiralbdnder»; c: »Oberlheil der Frucht von innen geschen.

Scheibe unter der Coronula»; d: »Unteres Ende von aussen.» Alter v. FritscH 1885,
Taf. XXVI, fig. 2—5. — a, ¢, d: approx. 20/1; 0: approx. 40/1.

References in GRovEs 1933; p. 31; see furthermore Paprpr 1951, p. 285, Taf. 2,
fig. 7 a—b.

Pliocene occurrence: »Pannon, Ziegelei Polsterer bei Leobers-
dorf (Zone D nach P ap p) ein Exemplar (Bestimmung unsicher)» (PaprpP l.e.).

C. stiriaca (described from Hundsdorf in Steiermark, Austria; Mio-
cene) seems a fairly characteristic species. As figured by Uncer (Le.)
and Parp (Le) it might possibly lie referred to the Aclistochareae, in
which case it would lie allied to the species of Aclistochara characterized
by very narrow apical openings (cf. M auler 1952, Abb. la, 1953b,
Abb. 17 a), i.e. of the apical type of A. kimmeridgensis.

11. Chara zoberbieri v. Fritsch.

Chara Zoberbieri v. Fritscir 1885, p. 424, Taf. XXVI, fig. 2—5; this paper
fig. 8 a—d.

Gyrogonite;s Zoberbieri PIA 1927, p. 90.

Kleine fast kugelige Friichte von 0,02—0,65 Millimeter Lénge, 0,55— 0,56
Millimeter Breite. Die zusammengerollten 5 Valven gehen je 1 V2 mal um die
Spore, so dass mann von aussen 8 Rippen sieht, die der Verbindung je zweier,
mit erhdhten Rédndern an einander stossenden (also aussen ausgehdhlten)
Spiralschalen entsprechen. Zwischen je zweien der Spiralbdnder wird die feine
Trennungslinie unter dem Mikroskop sichtbar. Die Coronula scheint auf einer
kreisrunden, von innen sichtbar werdenden Scheibe gestanden zu haben.»
(v. FrITSCII l.e.).

References in GrovEs 1933, p. 37.

Pliocene occurrence: Rippersroda, at »der zahmen Gera», Thu-
ringia, Germany (v. FriTscu l.e.). Acc. to KIRCHHEIMER (1940, p. 150) this
deposit is Middle Pliocene (Reuverian).
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The description and figures cannot be used for a reference of this
species to any of the Tertiary genera of fossil charophytes. Its almost
spherical shape, and the description of its apical pole, do not appear to
conform very well to the corresponding features of Chara s.str. gyro-
gonites. Its ascription to that genus is accordingly open to doubt. It may
belong to the Aclistochareae or to Sphaerochara according to the defi-
nitions of these groups of gyrogonites, but this cannot be decided with-
out examining the type material.

v. Frrrsc has compared the gyrogonites of C. zoberbieri with the
smaller and more oblong-oval Chara sadleri UNGER of the Odenburg
Miocene (cf. UNGER 1850, p. 36, 1852, p. 81, pl. 25, fig. 7—9).

Also another type of gyrogonite is mentioned from the Rippersroda
deposits (v. FRITSCH op.c., p. 425). This differs considerably from
C. zoberbieri, but as it has not been specifically described it has not
been separately listed in the present paper.

12. Kosmogyra nodosa (Ltv) H. AF R. See p. 12.

13, Sphaerochara globosa {Parr) II. AF R. See p. 18.

Summary.

In connection with a survey of the records of charophyte gyrogonites in
Pliocene deposits (p. 24—28), some revisions have been made on the basis of
descriptions and illustrations of various species.

1) Chara nana Lu from the Pliocene Bed B of the Kuchar Group of Sin-
kiang belongs to the genus Aclistochara as defined by present students of this
group, and the new combination Aclistochara nana (L.u} H. a¥ R. is made.
Chara sinkiangensis Lu from the lower Bed C (Cretaceous—Lower Tertiary) of
the Kuchar Group, with a doubtful record also from the Pliocene Bed B of
the same group, also belongs to this genus (Aclistochara sinkiangensis (L.U)
H. A¥ R, n.comb.). With regard to further Pliocene occurrences of the Aclisto-
chareae, it is noted that Chara spirocarinata Papp (Pannonian, Austria) doubt-
less belongs to this group, as probably also Chara stiriaca UNGER (Austrian
Miocene, a doubtful record from the Austrian Pliocene). New nomenclatural
combinations of the two latler species have not been made. The diagnostic
characters of Aclistochara and their morphological interpretations are briefly
reviewed. Aclistochara is a rather heterogeneous assemblage of forms that
ought to be divided further. The stratigraphic distribution of this group is
wide, and includes the Middle Trias, Upper Jurassic, Cretaccous, and most of
the Tertiary up to the Lower Miocene; the present paper shows that some spe-
cies also occur in the Pliocene. Some records from the Pennsylvanian ascribed
to Aclistochara are also discussed; the affinities of these Pennsylvanian remains
seem still doubtful, however.
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2) The gyrogonites of tubercular decoration, referred to the Kosmogyreae,
andl found in the Paleocene—Miocene, are also represented in the Pliocene,
Chara nodosa Lt from the Pliocene Bed B of the Kuchar Group of Sinkiang
beimg doubtless referable to that group (Kosmogyra nodosa (Lu) H. ar R,
n. comb.). The Kosmogyreae are surveyed, and the nature of their tubercular
decoration discussed. As regards the isolated finds of tuberculate gyrogonites
from the Miocene (Sarmatian) and the Pliocene, the possibility of interpreting
them by a re-deposition of older deposits by river action is discussed. Even
though there is no conclusive evidence of re-deposition, Miocene and Pliocene
finds of tuberculate gyrogonites may be explained in this way, in which case
the primary occurrences of these gyrogonites would be Paleogene.

3) A spherical gyrogonite from the Austrian Pliocene (Pannonian), Chara
globosaforma Parp, should as described and figured — be referred to the
gemus Sphaerochara (S. globosaforma (Papp) H. ar R., n. comb.). Species
referred to Sphaerochara and their morphology are discussed. The present
species is compared with other forms of the same genus, and also with Chara
rollei UNGER (Miocene of Austria). According to the illustrations published,
the latter species should be referred to Sphaerochara as S. rollei (UNGER)
H. aF R., n. comb. A further Miocene type of gyrogonite, Chara granulifera
HEER, might possibly also be included in the same genus, but its systematical
position can only be settled by an examination of the type material. Forms
referable to Sphaerochara are known from the Middle Trias, Cretaceous, and
Oligocene; species discussed in this paper widen the geological range of this
genus to include also the Miocene and the Pliocene.

Paleobotanical Department, Riksmuseum,
Stockholm 50, Sweden, November 1953.
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The distribution of Pseudoperonospora erodii
(Fuck.) Wilson in Ské&ne (Scania), South Sweden.

By ARNE GUSTAVSSON.

(Meddelanden fran Lunds Botaniska Museum nr. 107.)

In an earlier paper (GUSTAVSSON, 1953) I mentioned some collections
of this fungus from the autumn of 1952. Then I found it in five localities
in South Sweden, which was rather interesting as it had not earlier been
reported from our country.

GAUMANN (1923) gave the distribution of the fungus on Erodium
cicutarium (L.) L’Hér. as the following countries: Germany, Austria,
Denmark and Russia. Moreover DENNIS (DENNIS and WAKEFIELD, 1946)
reported a finding from England. In a personal communication to me
he wrote that he had not seen the fungus since then, but that it »is a very
incomspicious fungus and may be more plentiful than the records sug-
gest».

During the summer and autumn of 1953 I was also interested in
Pseudoperonospora erodii and tried to clarify its distribution in Skane.
The investigation has indicated that this fungus, not earlier known from
Sweden, seems 1o be rather common in Skéne. DENNIS is undoubtedly
right when he says that the fungus is difficult to discover, but it forms
so characteristic spots on the leaves of the host that with a little practice
it is rather easily detected. The spots are often numerous but, as a rule,
rather small. Their colour changes from faint greenish yellow to dark
red. The attacks are often weak, but sometimes a great part of the under-
side of the leaves is covered by the dense greyish violet felt formed by
the conidiophores.

As is seen from the map (fig. 1), I have found the fungus in many
places in Skane. The small intervals here and there are probably not
due to the absence of the fungus in these places. They are more likely
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Fig. 1. Map of the distribution of Pseudoperonospora erodii in Skane.

to be regarded as gaps in the investigation. As all these are not very
extensive, 1 believe that they have no greater importance.

This fungus is not mentioned in the list of the micromycetes of Skane
that was published by HAMMARLUND in 1932. It seems rather curious
that HAMMARLUND, who had worked on the list for several years, quite
overlooked this species. However, this shows how easily such a fungus
may escape notice. It may be very difficult to discover the first time,
but after this it may be found more frequently. .

The appearance of the conidiophores has been treated by both GAu-
MANN and DENNIS, therefore only a photograph of a conidiophore
(fig. 2) is included here.
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Fig. 2. Conidiophorc from
Psendoperonospora erodii.
8X40. Ten divisions of the
scale correspond lo about
42 u. From collection no.
3748: Tryde, 300 m. north-
west of the church, field.
22/9 1953.

The conidia are as a rule somewhat ovoid or almost circular. In order
to determine the variation between different localities 1 have measured
100 conidia from each of 20 collections according to the method em-
ployed in my earlier investigation (Gustavsson, 1953). The average
values thus obtained have been placed into a coordinate system (fig. 3).
As may he seen from this, the variation in length and breadth is rather
great. The average length varies between 21.9 and 24.6 u with a rather
marked concentration of the points between 22.5 and 23.5 p. The average
breadth lies between 18.9 and 21.9 p. Most of the points are concentrated
in this case between 20.0 and 21.5 p. The quotient of length divided by
breadth varies between 1.08 and 1.18. Almost half of these values lies
between 1.08 and 1.11.

In my last paper I discussed some of the conceivable causes of this
variation. I mentioned there as possible factors, in addition to the natural
variation, the humidity and the temperature of the air with reference to
Gdumann among others. Furthermore, the age of the condia may per-
haps have a certain influence on the results; younger conidia may give
lower values than older ones. Too old conidia may also change the re-
sult somewhat; especially those of old collections where many conidia
often are destroyed and perhaps impossible to measure.

Finally, I will mention a cause of error, which is surely of very little
importance hut still may be worth mentioning. Many times it is difficult
to decide whether a certain conidium really lies under the cover glass in
such a position that the real length and breadth are measured. If a coni-
dium lies inclined, this is rather easily seen, hut it cannot be detected
whether the conidium is standing on edge. When the conidia are long
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I'ig. 3. Diagram over the size of the conidia in 20 collections of
Pseudoperonospora erodii.

and narrow, this possibility is probably rather slight, but when, as is
the case wilh Pseudoperonospora erodii, they are almost globular, the
possibility must be much greater. The average length and consequently
also the quotient will then be a little too small.

Several authors, when describing new species of this and related
genera, have measured conidia from a single collection and then given
very exact statements aboul the average length and breadth of the
conidia. As the variation between different collections of the same
fungus can be as great as this little investigation shows (fig. 3), this
method should not be used. It would be better to give only approximate
maximum and minimum values for the measurements.

This variation between different collections has also been shown by
Horm (1946), who placed values from several collections into a co-
ordinate system in the same manner as described here. He had been
working with several species of Plasmopara and tried to show that it
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may be possible to separate them in this way. As [ have material from
only a single species of Pscudoperonospora, 1 cannot carry out a similar
investigation. However, later on I hope I shall be able lo make the same
type of study with some species of the related genus Peronospora.
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On Neohodgsonia H. Perss., the new hepatic genus
from New Zealand and Tristan da Cunha.

By HERMAN PERSSON.

Five years ago, I received for determination from Professor G. E. Du
RieTz of Uppsala a collection of bryophytes from his journey in New
Zealand in 1926—1927. Among them was a specimen of Marchantiales
which was immediately recognized as representing a new genus. I made
inquiries about this plant and, through the kindness of Mrs. E. A. HopG-
soN, I got in touch with Mr. K. W. ALLISON, one of the most successful
colleclors in New Zealand. He had not collected this hepatic himself but
had some material from certain other localities. He was kind enough to
send me part of this — rather scanty — material, mainly dried speci-
mens.

Later | surprisingly found that the new genus was represented from
several localities in a collection brought home from Tristan da Cunha
by the Norwegian expedition in 1937—1938 under the leadership of
Dr. E. CHRISTOPHERSEN [the Tristan plant (fig. 2), which is at least
nearly related to the New Zealand, will be deall with by Dr. S. ARNELL
in his work on the hepatic collections of the Norwegian expedition].

Due to special circumstances the new genus was preliminarily pub-
lished, without any illustrations, under the name of Hodgsonia in
December, 1953 (PERSSON 1953). Unfortunately I had overlooked that
the name of Hodgsonia had been used some 100 years ago for a genus
of phanerogams. In a brief correction I published the name of Neohody-
sonia for this genus (PERSSON 1954).

Since these publications are less accessible, it seems appropriate to
publish here a somewhat extended description of Neohodgsonia. A serie
of photographs will be added. For a more detailed description the reader
is referred to a forthcoming paper, based on fresh material, by Miss
E. CaMPBELL, Palmerston North, N.Z.
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The new genus has been named for Mrs. 2. A. HobasoN, Wairoa, the
wellknown New Zealand hepaticologist.

Neohodgsonia H. PERsS. (Marchantiaceae)

Neohodgsonia H. PERss., Correction, Stockholm 14.1.1954. — Syn.: Hodg-
sonia H. PERss., Stockholm 22.XI11.1953, non Hook. f. el THoOMS. in Proc. Linn.
Soc. ii. (1853} 257, non. I. MUELL. Fragm. ii. (1860).

Polyoica {monoica et dioica). Thallus habitu slaturaque generi Mar-
chantiae simillimus. Stratum anticum allum, cavernosum. Stomala
composita, cellulis 4—6, triserialis cincla. Squamae posticae uniseriales.
Pedunculus carpocephali 5—12-capsulus, ex apice frondis, sulco uno
rhizophoro, superne bis bifurcatus, ramulis carpocephalo capsulis 2—3
ferentibus vel modo bifurcatus, carpocephalo bilobato lobisque iterum
bilobatis, utrisque capsula una instructis. Capsula ovoidea, in sinuwm
caverniformem inclusa, pariete ventrali cuius rimis longitudinalibus
disrumpet. Elateres c. 400 p, bispiri. Pedunculus masculinus dioicus ex
apice frondis, monoicus ex parte mediano thalli, prope pedunculum
carpocephali ortus. Scyphuli formam posituramque iis Marchantiae
similes.

Species singula adhuc nota, Novae Zeelandiae.

Neohodgsonia mirabilis H. PERss.

Neohodgsonia mirabilis H. PERSS., Correction, Stockholm 14.1.1954. — Syn.:
Hodgsonia mirabilis H. PERSS., Stockholm 22.X11.1953.

Thallus e. 3 cm longus, ¢. 0,8 em latus, iterum bifurcatus, apice bre-
viter incisus, tenuiter reticulatus. Costa c¢. sextam partem diametrum
thalli metientem, sensim in alas attenuata, ventro parum prominens,
rhizoideis numerosis vel latis, parietibus tenuibus vel valde angustiori-
bus, parietibus crassis praedita. Stratum anticum altum cavernosum,
cavernis bi- vel subtristratis. Stomata composita, Iriseriatis cincta, serie
utraque cellulis 4(—6), poro externo magno, c¢. 45 p longo, aperto,
inferno subquadrato. Cellulae epidermidis ubique leptodermes, c¢. 30—
40X60-—90 u. Squamae posticae mediocres, uniseriales, oblongae ovatae

Fig. 1. Neohodgsonia mirabilis H. PERss. a: part of the type from New Zealand,
Doubtful Sound, G. E. & G. Du Rietz 2035: 1. Dried. 1/1. — b: upper part of a female
receptacle seen side-face, New Zealand, Mt Holdsworth, N. S. BUuTLER 2583. Alco-
hol. 5/1. — ¢: female receptacle seen from above, do. —- d: thallus with female (the
longer one) and male receptacle, do. Dried. 1/1 (all: material in Herb. Palaeobot.
Dept., Swedish Museum of Natural History, Stockholm}. — Photo: K. E. SAMUELSSON.
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~— lingulatae, obtusae — subacutae, integerrimae vel leviter crenulalae,
non appendiculatae, secus marginein costae collocatae. Alae tenuissimae
pellucidae, ventro plumiformiter cristulatae, cristulis rubro-brunneis,
intus cavernis stomatophoris praeditae et inter eas canalibus latis, 75~
200 p diametro (etiam costa canalibus similibus instructa), succo rubro-
brunneo saepeque corporibus * ovoideis rubro-brunneis, ¢. 30 p longis
completis (corporibus oleiferis?). Pedunculus carpocephali 5—12-cap-
sulus, ex apice frondis ortus, pallidus, plerumque 2—5 ¢m longus, squa-
mae minores ovoideae —- lanceolatae, subacutae sparse vestitus, sulco
uno rhizophoro supra medium pedunculi bifurcato institutus (latere
opposito sulci strato cavernoso, cavernis uniserialibus), superne bis
bifurcatus, ramulis carpocephalo triangulari, capsulis 2-—3 ferenlibus
vel modo bifurcatus, carpocephalo bilobato lobisque iterum bilobatis,
utrisque capsula una instructis. Carpocephalus dorso grosse verrucosus,
strato cavernoso vestitus, cavernis stomatophoris, sat magnis numerosis,
ventro strato tenui bicellulari, basi corona squamarum parvarum orna-
tus. Capsula ovoidea, parietum incrassatio nodulosa et incompletiter
semiannulata, in sinum caverniformem inclusa pariete ventrali cuius
rimis longitudinalibus disrumpet. Sporae rubro-brunneae, angulato-
globosae, c. 17—23 u diametro, *glabrae, sat late alatae. Elateres c.
400 p longi, bispiri. Pedunculus masculinus ¢. 1 ¢m longus, dioicus ex
apice frondis, monoicus ex parte mediano thalli, prope pedunculum car-
pocephali ortus. Capitulum masculinum parvum, disciforme, fere cir-
culare, margine lato tenuissimo, pori canalium antheridiorum dorsales.
Scyphuli (quod continent ignotum est) rari, 2—2,5 mm diametro, for-
mam posituramque iis generi Marchantiae similes, lobati, margine
ciliato-denticulato.

New Zealand: South Island, IYiord Bot. Distr., Doubful Sound, track
from Wilmot Pass to Deep Cove, montane forest belt, March 1, 1927, G. EINAR
& GrETA DU Rietz 2035:1 (Type in Herb. Palaeobot. Dept., Swedish Museum
of Natural History, Stockholm); South Island, Head of Lake Manapouri, Janu-
ary 8, 1947, G, SimpsoN (Herb. K. W. Arvisox H 891). North Island, Tararua
Mis, near Table Top, in water course north of Field Hut, ¢. 2,600 ft., January 1,
1934, V. 1.. Zotov 7485; North Island, Tararua Mts, Mt Holdsworth, on a forest
bank, ¢. 3,000 ft.,, March 18, 1950, N. S. BUTLER 2583.

This striking hepatic is at a glance characterized by the female organs:
the stalk of the receptacle is twice bifurcated (sometimes the branches
of the first order may be undivided). This is unlike everything so far
known in Marchantiales. Interesting is that the number of the involucres
(and capsules), 5—12, corresponds well with conditions in Marchantic.
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Fig. 2. Xcohodgsonia spec,
from Tristan da Cunha,
forest W. of 3rd gulch, 550
—600 m. alt.,, .January 8,
1938. E. CHRISTOPHERSEN
& Y. MEsLaND 930. Dried.
1/1  (material in Herb.
Palaeobot. Dept., Swedish
Museum of Natural His-
tory. Stockholm). — Photo:

K. E. SAMUELSSON.

The stalk of the female receptacles has one [by Marchanlia 2(—4)] rhi-
zoid furrows. The carpocephalus is coarsely tuberculate in a manner
resembling, e.g., several Fimbriaria species (Fig. 1: b and c).

The thallus, which varies as to size, is not unlike that of Marchantia
but differs above all by its very soft structure. This is partly due to the
fact that the epidermal cells (and most other cells too) are fragile and
thin-walled, and partly to the unusually rich development of the air-
chamber layer. Interesting arc the big brownish channels, which, on the
ventral side of the thallus, are visible to the naked eye. Nolicable is also
that the upper surface of the thallus which has large areolae forming a
distinct network, is not plain as in Marchantia and most other Marchan-
liates but uneven. This is due to the fact that the areolae are somewhat
bulging and somewhat resemble conditions in some Marchantiales such
as Clevea and Sauteria and — vet more pronounced Exorrmotlieca.

The pores are of the barrel type. The cup-shaped cupules are rather
similar to those in Marchantia. The ventral scales are arranged in only
one row on each side (in Marchantia typically three rows).
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The systematic position of Neohodgsonia is not easy to settle. This
would need detailed investigations of fixed material. No doubt it is
closely related to the family Marchantiaceae Dum. (1829) emend.
K. MULL. (1940), where I have provisionally placed it. The bifurcated
carpocephalus makes a primitive impression. It appears possible that
Neohodgsonia represents a branch from the phylum leading to Mar-
chantia.

From a phytogeographical point of view it is interesting that Neohodg-
sonia occurs in Tristan da Cunha as well as in New Zealand.

Literature.
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Zur Problematik der »Steppenbdden>.

Von E. SCHLICHTING.

Institut fir Pflanzenernfihrung und Bodenkunde der Universitit Kiel.

In der bodenkundlichen und pflanzensoziologischen Literatur sind
Steppen- und steppenartige Boden bzw. Pflanzengesellschaften mehr-
fach beschrieben worden. Dabei hat es sich nicht nur um Bdden der
heutigen Steppen gehandelt, sondern man hat dariiber hinaus Béden
mit bestimmter Genese bzw. Okologie darunter verstanden wissen wol-
len. Wo sich also heutiges Klima und Vorkommen von »Steppenbdden»
bzw. Steppenpflanzengesellschaften nicht in Einklang bringen liessen,
war man gezwungen, die Auspriigung des Bodenprofils in frithere Zei-
ten zu verlegen bzw. die Pflanzengeselischaften als Reliktformen aufzu-
fassen. Es ist zweifelhaft, ob man damit in allen Féllen das Richtige tat.

Als erstes sei die Frage erortert, ob es iiberhaupl zweckmiissig ist,
den Begriff »Steppenboden» zu verwenden. Das ist im Wesentlichen
ein Nomenklaturproblem. In der Bodenkunde wird heute fast allgemein
anerkannt, dass man zur Klassifizierung bodeneigene Merkmale be-
nutzen sollte. Dagegen verstosst die Bezeichnung »Steppenboden». Sie
ist tiberdies als Bodentypenbegriff nicht spezifisch, denn in den Steppen
finden wir verschiedene, gut gegeneinander abgrenzbare FFormen, wie
Sierosem, Burosem, Kastanosem und Tschernosem (KUBIENA, 1953).
Auf der anderen Seite ist die Gleichsetzung von Béden mit AC-Profil und
Steppenbdden (WALDHEIM, 1947, S. 73) nicht gerechtfertigt, da auch
solche Boden ein ACG-Profil haben, die man nicht zu den Béden der
Steppen rechnen darf (z.B. Ranker und Rendzina). —— Meist hat man
wohl mit »Steppenboden» den Tschernosem (die Schwarzerde) und mit

! Eine Einteilung nach den Faktoren der Bodenbildung, wie sie besonders von
STREMME und seinen Schiilern geilibt wird, ist anfechtbhar, weil bislang keine systema-
tischen quantitativen Untersuchungen tiber die relative Bedeutung der einzelnen I'ak-
toren vorliegen (vgl. JENNY, 1941).
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»steppenartig veriinderten» Bodden schwarzerdeiihnliche Bildungen ge-
meint (z.B. STREMME, 1936).

Die Berechtigung der Bezeichnung »steppenartig» oder schwarzerde-
artig fiir bestimmte Bodenformen des humiden Klimabereichs wird bei
Abwesenheit von Steppenpflanzengesellschaften meist aus der Tatsache
hergeleilet, dass diese'Boden itber mehr oder minder kalkreichem Mut-
tergestein dhnlich dunkle und z.T. auch dhnlich michtige A-Horizonte
haben wie die Schwarzerden. Darin sind sie aber auch den Rendzinen
und mehr noch gewissen Pararendzinen #dhnlich. In der Literatur ist
schon mehrfach auf die Verbindung zwischen Schwarzerden und Rend-
zinen hingewiesen worden (z.B. STEBUTT, 1930). Weil frither das Primat
des Klimas unter den Faktoren der Bodenbildung postuliert wurde,
stellte man die Schwarzerde quasi als den Normalfall und die Rendzina
als den (intrazonalen) Sonderfall hin. Logischerweise sollte aber zur
Klassifizierung und Namengebung das gemeinsame (bodeneigene) Merk-
mal benutzt werden, das die stiirkste Differenzierung gegeniiber anderen
Formen ausdriickt (vgl. SCHLICHTING, 1953 a), in diesem Fall also der
mehr oder minder hohe Kalkgehalt. So sieht KUBIENA (1948) die Schwarz-
erde auch als Mullpararendzina der Steppe an und belésst ihr lediglich
aus historischen und Zweckmissigkeitsgriinden ihre Eigenstellung. Das
umgekehrte Vorgehen, die Rendzina als Kalksteinschwarzerde zu be-
zeichnen (STREMME, o. J.), verstésst gegen die von uns erhobene IForde-
rung. Fiir die oben erwihnten Boden sollte man also slatt der Bezeich-
nungen »steppenarlig» oder schwarzerdeartig den Namen rendzina-
dhnlich bzw. Pararendzina wihlen.

Dieses Vorgehen ist sicherlich dort gerechtfertigt, wo auch floristisch
keine Beweise fir eine rezente oder subfossile Steppenvegetation mehr
beizubringen sind (z.B. auf Fehmarn, vgl. SCHLICHTING, 1953 b). Wie
verhélt es sich aber dort, wo Pflanzensoziologen ausserhalb des Steppen-
gebietes »steppenartige» Gesellschaften kartieren: kann man diese Boden
als schwarzerdeartig bezeichnen? Eine sichere Deutung solcher Schwarz-
erden ist nur in den Fallen moglich, wo sowohl eindeutig der Nachweis
gefilhrt wird, dass diese Pflanzengesellschaften Relikte einer echten
Steppenvegetation sind, als auch der Charakter der Bodenprofile die
chemalige Schwarzerdenatur erkennen lasst.

Aus der Pflanzengesellschaft allein die Bezeichnung fiir einen Boden
abzuleiten, ist so lange unsicher, wie nichl erwiesen ist, dass diese
Gesellschaft spezifisch fiir eine bestimmte Bodenform ist. Zwar steht
auch heute noch eine einwandfreie Definition des Begriffes »Steppe»
aus (BRAUN-BLANQUET, 1951, S. 554}, aber fiir unsere Zwecke mag
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geniigen, sie als Landschaftsform in einem semiariden, kalttemperierten
Klima anzusprechen, deren Bdden die geringen Niederschlagsmengen
bis zu einem gewissen Grade in ihren oberen Lagen zu speichern ver-
mogen (LUNDEGARDH, 1949, S. 240). Sind aber die Steppenpflanzen
durch diese Standortsverhiiltnisse so eindeutig charakterisiert, dass um-
gekehrt alle Béden mit solchen Pflanzengesellschaften als »Steppen-
hiden» bezeichnel werden konnen? Diese Frage lisst sich z.T. bereits
durch ihre Umkehrung beantworten: Wenn »Steppenpflanzen»-Gesell-
schaften auch ausserhalb der Steppe vorkommen, so kann das auch als
Beweis dafiir angesehen werden, dass sie nicht spezifisch fiir diese sind.
hier also ihren Namen zu Unrecht tragen. Doch bedarf dieser Schluss
noch der Erliuterung.

Der Zeigerwerl einer Pflanzengesellschaft ist um so sicherer, je bes-
ser ihre Okologie bekannt ist. Die Feststellung, dass sich Okologie und
floristische Gruppierung der Gesellschaft zueinander verhallen wie die
noch recht wenig bekannte Ursache zur sichtbaren Wirkung (BRAUN-
BLANQUET, l.c., S. 554), klingt wenig ermutigend. Wenn aber die Bezie-
hung zwischen Pflanzensoziologie und Bodenkunde aus dem empiri-
schen Bereich in den kausalen verlagert werden soll, muss die Okologie
in den Mittelpunkt geriickt werden. Wir wollen dabei analog zu unserem
Vorgehen bei der Besprechung der Beziehungen zwischen gewissen
Rendzinen und Tschernosemen die gemeinsamen Merkmale von Kalk-
und Sleppenpflanzen ihren Unlerschieden gegeniiberstellen (wobei wir
uns z.T. an die eingehenden Untersuchungen von WALDHEIM in Schonen
anlehnen).

Kalk- und Steppenpflanzen sind angepasst an einen hohen Elektrolyt-
gehalt der Bodenlosung, in der im Gegensatz zu derjenigen von Marsch-
und Alkalibéden die Erdalkalikarbonate und -sulfate iiber die Alkali-
halogenide dominieren. Der hohe Ca- und Mg-Gehalt der Rendzinen und
Tschernoseme bewirkt gleichzeitig hohe pH-Werte und damit z.B. eine
geringere Anlieferung von Mn und Fe. Es ist auch zu vermuten, dass sol-
che Pflanzen empfindlich gegen gréssere Al-Mengen sind.

Anpassung an hohen Elektrolytgehalt der Bodenldsung bedeutet aber
auch, dass die Pflanzen einen hohen osmotischen Druck aufbringen, um
geniigend Wasser aufnehmen zu koénnen, oder einen geringen Wasser-
bedarf haben miissen. Im Jahresdurchschnitt betrachtet gleicht der
Wasserhaushalt der Rendzinen und Pararendzinen im humiden Klima
sehr dem des Tschernosems, und zwar um so mehr, je geringer der
Tongehalt (und die Verwitterungstiefe) und je steiler die Hanglage ist
(am stiirksten ausgeprigt bei Siid-Iixposition). Wir haben es hier also
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mit einem Faktorenersatz (vgl. BacH, 1950): trockenes Grossklima —
geringe Wasserkapazitit zu tun. Die Mergelrendzinen und -pararend-
zinen im humiden Klima versorgen dagegen dank ihrer hohen Wasser-
kapazitit ihre Pflanzen gut mit Wasser (sie sind daher natiirliche
Waldstandorte).

Uberblickt man diese Verhilinisse, so wird man WALDHEIM (Lc.) in
seiner Feststellung zustimmen miissen, dass die Steppenvegetation im
weitesten Sinne eine Kalkflora sei. Besonders die Kalktrockenpflanzen
und die Steppenpflanzen sind als homologe Gesellschaften aufzufassen.
Das Differenzialmerkmal (Anpassung an das Grossklima durch kurze
Entwicklungszeit) ist nur den Steppenpflanzen eigen. Daher schligt
Verf. vor, sie okologisch nur als Sondergruppe der Kalkpflanzen zu
betrachten (vielleicht gelingt es einmal, diese Gesellschaften auch pflan-
zensoziologisch schirfer zu umgrenzen als es bisher der Fall war). Da-
mit entfiele die Berechtigung, die »steppenartigen» Gesellschaften im
humiden Klimagebiet noch weiter als solche und die betreffenden Boden
als »Steppenbéden» zu bezeichnen. Is sind vielmehr Kalklrockenrasen-
gesellschaften (wie sie in der pflanzensoziologischen Literatur auch
schon vielfach genannt werden) und Rendzinen bzw. Pararendzinen.

Fiir die betreffenden Béden in Schonen bemerkt WALDHEIM selbst,
dass sie mehr an die Rendzinen als an die eigentlichen Steppenbdden
erinnerten; nennt sie aber irotzdem »Steppenboden». Verf. hatte Ge-
legenheit, mehrere der von WALDHEIM beschriebenen Profile aufzu-
nehmen. Lin schwarzerdeartiger Charakter war in keinem Fall festzu-
stellen, es handelte sich vielmehr um trockene mullartige Pararendzinen,
z.T. um Ranker.

Zusammenfassend lisst sich feststellen, dass Steppenpflanzengesell-
schaften und Kalktrockenrasengesellschaften ebenso als homologe For-
mationen aufgefasst werden kénnen wie Schwarzerde und Pararend-
zina. Der Name »Steppenpflanzen» sollte daher auf die Pflanzen der
Steppen beschrinkt bleiben und entsprechend der Name »Steppen-
béden» auf die Boden der Steppen.
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Smirre uppsatser och meddelanden.

Oedipodium Griffithianum (Dicks.) Schwaegr. funnen i Dalarna.

Under ett par sommarveckor 1951 hade jag formadnen att atfolja lektor
FoLke LUNDBERG, Kungiilv, pa en bilfird, som berdrde stora delar av Dalarna.
Min exkursionskamrat dgnade sitt huvudintresse at planktonundersékningar
men deltog flitigt och med stor framgang i det bryologiska féltarbetet.

Under bestigningen av den i Idre sn beligna Stddjan (1,130 m) den 6 juli
fann LUNDBERG i en liten klippskreva pa dstsidan av stortoppen en mossa, som
frapperade honom. Till min 6verraskning kunde jag konstatera, att det var en
av vara sillsyntaste och samtidigt egendomligaste bladmossor, den f6r Dalarna
nya Oedipodium Griffithianum. Det visade sig sedermera att den forekom rik-
likt pa liknande standorter i nérheten.

Lokalen var belidgen p& ca 1,000 m:s h6jd och utgjordes av sma halor och
skrevor i den sparagmitformation, som uppbygger fjillet. Topografien hir pa
stortoppens dstsida dr brant. Som vanligt vixte Oedipodium ej direkt pa berget
utan pa ett jordlager. Den om en levermossa starkt pAminnande, nistan irg-
grona mossan bildade ofta smé& mattor pa botten av hilorna. 1 regel var den
steril men vil utvecklade frukter antriffades ocksd. Den 6vriga vegetationen
var, som vanligt da det giller Oedipodium, sparsam och artfattig. Den utgjordes
endast av daligt utvecklade former av Ditrichum homomallum koll,, Lophozia
alpestris och Webera nutans.

Oedipodium Griffithianum, som far ridknas till de kalkskygga mossorna, ir
enda arten av sitt slikte. Detta anses oftast bilda en egen familj, Oedipodiaceue,
men fors ej sillan, pa ungefiir lika goda grunder, till familjen Splachnaceae.
Ej blott till sitt utseende och byggnad ar det en hogst miérklig art, dven dess i
hig grad splittrade utbredning fortjinar uppmairksamhet: Storbritannien, Skan-
dinavien, Gronland (savil v. som o.kusten), Alaska (Kodiak-6n) och Falklands-
Garna (didr den 1907 upptécktes av T. G. HALLE och C. SKOTTSBERG). En utbred-
ning paminnande om denna uppvisar levermossan Gymnomitrium crenulatum:
Storbritannien, Norge (Ilex-regionen), Alaska och Sydgeorgien, den ir emel-
lertid, till skillnad fran Oedipodium, utpriglat kusthbunden. Bigge méste riknas
till de oceaniska mossorna, for Oedipodium sarskilt utimidrkande skulle vara den
stora amplituden vad temperaturfordringarna betriffar. I det fallet’ pAminner
den starkt om den oceaniska-suboceaniska levermossan Anastrepta orcadensis,
som vi dagen innan i vackra tuvor antriaffade pa 800 mu:s hdjd a Storfjillet i
Transtrand sn (den &r i Sverige ungefir lika sillsynt som Oedipodium; i Dalarna
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var den {orut tagen pa en lokal i Idre sn. Totalutbredning: Europa, Firoarna,
Himalaya, Kina, Japan, Alaska och Hawaii).

I Skandinavien har Oedipodium sin huvndulbredning inom Ilex-regionen i
Norge, dir den ej kan sigas vara sillsynt och dir den ofla viixer vid havets
niva. Mirkligt fr dérfor alt den sd ofta férekommer i fjillen och hir ej siillan,
daven fertil, pdA hog niva. I Norge ir den funnen pi ett flertal lokaler i olika
fjallomraden, samtliga soder om. Trondheimsfjorden, och nar pi Gausta
en hojd av 1,550 m. I Sverige var den dd MOLLER 1936 gjorde sin samman-
stillning kind fran en lokal i vardera Hirjedalen, Jimtland samt de fyra syd-
ligaste lappmarkerna och dessutom frin en lokal i liglandet: Partille i Gote-
borgs-trakten. Hirtill kan, forutom lokalen pa Stidjan, liggas féljande nya
lokaler: Jamtland. Hallen sn, Dromskaran, ca 1,000 m, st., 15 juli, 1944, OLAV
GIAEREVOLL samt Lycksele lappmark. Tarna sn, Brantfjallet, klyfta mellan
stenblock pa toppen, ca 1,000 m, st., 15 juli, 1946, A. HULPHERS. Hogst nar
Ocdipodium i Sverige pa Storsola i Sylmassivet, diir den tagits pd 1,300 m:s
hojd. 1T Finland &r den endast kiind frin Nord-Saana i Kilpisjarvi-omradet.
Den intressanta arten fortjinar att eftersékas, férvisso ir den endast funnen pa

en ringa brikdel av sina férekomster. HERMAN PERSSON

Vixtanteckningar frdn trakten kring Torne trisk sommaren 1952.

Under tiden 27.6.—23.8. 1952 arbetade jag vid Abisko Naturvetenskapliga
statiorn med insamling av viixter till en botanisk tridgird i Bjorkliden. Hirvid
iakttogs madanga intressanta och foér trakten nya eller sdlisynta arter, vilka
kanske kan vara av intresse. Som framgir av listan ir de flesta iakitagna pa
kulturpdverkad mark i Bjorkliden eller intill jirnvigen. Vid angivande av
lokaler har den flygfotogrammetriska sommarkartan »Abisko, Bjérkliden, Riks-
grinsen» anvints.

Equisetum hiemale Xvariegatum (E. trachyodon). Mellan bv.-stugan vid Torne-
hamn och Pesujirvi i fjallbjorkskogen pd 500 m 6.h.

Deschampsia atropurpurea (W6.) SCHEELE. Allmin pd V-sidan av Kuokel
(550 m 6.h.).

Phippsia algida (SoL.) R. Br. Allman pad Jebrentjikko pa 1.050 m 6.h. till-
sammans med Ranunculus glacialis. 1. och Saxifraga tenuis. (Wa.) H. Sm.

Agropyron mutabile. DroB., T. VEST. I fjallbjérkskogen pad Nuoljatunneln till-
sammans med A. caninum. (L.) PB.

Carex rufina DREJ. Oversilad, + blottad eller mossbhevuxen grusmark pa V-
sidan av Kuokel p& 500 m 6.h. omkring den 15.8. tillsammans med Koeni-
gia islandica L., vilken &r en stor sillsynthet i trakten. Arterna viixte tdm-
ligen allmint tillsammans pé flera lokaler utefter samma striickning av
smésjoar fran Vadvetjikko till Bjorkstugan.

Chamorchis alpina (L.) L. C. RicH. Timligen allmin ovan tridgrinsen pid N-
sluttningen av Nuolja (600 m 06.h.) samt pa skifferhill O. Pesujirvi. P4
det sistniimnda stillet vixte arten tillsammans med Erigeron unalasch-
kense (DC.) Vierh.
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Gymnadenia conopsea (L.) R. Br. och f. alba. I Scirpus cespitosus — kirr
N. Bjorkliden. Hir viixte dven Orchis maculata. 1.. De bada arterna {érekom
rikligt tillsammans. Trots ivrigt s6kande kunde inte nagot hybridliknande
exemplar upptickas.

Polygonatum verticillatum (1..) Arv. I fjillbjorkskogen vid Jebrenjakkstugan
1951.

Salix herbaceaX polaris. Vid fallen i Ridonjira, Nuolja 1951.

Silene Cucubalus WiB. Bjorkliden samt jv-vallen S. dirom.

Thalictrum alpinum L. Ljusgron form  vid Rallarkyrkogérden, Tornehamn
(==lokalen for Cardamine amara 1..)

Ranunculus auricomus L. Bjorkliden.

Rorippa islandica (OEDER) BORB. Lokal som {6regdende!

Fragaria vesca 1. Lokal som nistféregdende pa jv.-vallen!

Potentilla nivea L. Snoritjdkko (925 m 6.h.) och NV-sidan av Laktatjikko.

P. norvegica 1. Bjorkliden.

Alchemilla alpina L. Klippan mellan skidlinbanan och Kappasjakk, Bjorkliden.

Trifolium spadiceuin L. Jv-bron Over Rakkasjikk, Bjorkliden.

Polygala Amarella Cr. Lokal som foéregdende samt slinten vid bv.-stugan vid
Tornehamn, vilket torde vara Sveriges nordligaste lokal for arten.

Hippuris vulgaris L. Liten g6l mellan Palnoviken och Njuoraitno (»Lerilven»)
tillsammans med Utricularia vulgaris 1.

Heracleum Sphondylium L. ssp. sibiricum. (1.} AHLFvV. Bjorkliden samt jv.-
vallen N och S dirom i enstaka exemplar.

Primula stricta HORN. Stranden av Torne triask vid Djupviken och Abisko Ostra

samt vid Silverfallet i Rakkasjakk.

Myosotis silvatica EHRH. ssp. frigida. T. VEST. [. alba. N. Rallarkyrkogalden
Tornchamn.

M. arvensis (L.) HiLL. Bjorkliden.

Prunella vulgarts 1.. Gangstig vid Lugnet, N. Bjorkliden.

Veronica serpyllifolia L. Bjorkliden.

Plantago major L. Nuoljatunneln, Lugnet och Bjorkliden samt jv.-vallen.

P. mediua L. Lokal som féregiende!

Antennaria alpina (L.) Garry. &. 6 exemplar den 21.7. pd SV-sluttningen av
Jebrentjikko (950 m 6.h.) pd snolegemark. Har vixte rikligt med hon-
individer av arten samt 4. dioeca. (L.) Garr~., & och .

Anthemis tinctoria L. Bjérkliden (iroligen nordligaste lokalen i Sverige.)

INGvarR NORDIN, Visteris,

Vixtanteckningar fran trakten kring Vemdalen, Héirjedalen
sommaren 1950.

I borjan av juli 1950 deltog jag i ett av Sveriges Filtbiologiska Ungdoms-
forening arrangerat liger i NO-delen av Hirjedalen och intilliggande delar av
Jamtland. De besokta fjillen visade sig vara mycket karga och fattiga, och
endast fran Sdnfjillet noterades nigra mer kridvande arter. Listan upptar de
intressantaste {ynden under en tiodagars vistelse.
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Cryptogramma crispa (1..) R. Br. 1 exemplar niira toppen pad N. Skalsfjallet.

Matteuccia Struthiopteris (L.) Top. Fuktig fjallbjorkskog pad N-siuttningen av
Varggranstjillet.

Listera cordata (L.) R. Br. Timligen allmin vid Skorvdals- och Skalsfjéillen.
Aven sedd p& N-sluttningen av Sénfjallet tillsammans med Coeloglossum
viride {I..] HARTM.

Corallorhiza trifida CHAT. Enstaka exemplar hir och var, bland annat vid

Varggrans-, Hog- och Sinfjillen.

T halictrum simplex L. Stranden av Vikarsjon, Hedeviken.

Viola montana L. Backravin mellan Skalsfjallen.

Epilobium lactiflorum HausskN. Fjillbiick mellan Skalsfjillen, tillsammans
med E. Hornemanni. RCHE.

Moneses uniflora (I..) A. Gr. Enstaka exemplar pa S-sidan av N. Skalsfjillet.

Loiseleuria procumbens (L.) DEsv. P4 skiffermark vid en fjallbéick pa NO-sidan
av Sdnfjillet samt nira toppen pa Oxsjovilen (Jmt.).

Cassiope hypnoides (L.) D. Don. Fjillbick pa NO-sidan av Sanfjillet.

Arctostaphylos alpina (L.) SPRENG. Lokal som foregdende samt pa Oxsjovalen
och i fjillbjorkskogen pa N-sluttningen av Hogfjillet.

Diupensia lapponica L. Lokal som Cassiope!

Gentianella Amarella (1..) H. Sy. Rdjans jv.-station (Jmt.).

Bartsia alpina 1. Tamligen allmin pd laging pa S-sidan av Vikarsjon tillsam-
mans med Pedicularis Sceptrum-Carolinum L., vilken dven sdgs vid Oxsjon
{Jmt.).

Taraxacum nevosum. DT. Vigkant vid Vemdalsskalets pensionat den 1-+4.7.

T". spectabile DT. Lokal som féregaende den 11.7.

7. borewmn DT. Fuktig grismark niira Vemdalsskalets pensionat den 14.7. Arten
ar endast uppgiven fér Norge. Bestimningarna av maskrosorna har ut-

forts av fil. dr GusTAF HAGLUND. - o
INGVAR NoORDIN, Viisteras.

Nya vixtlokaler for kirlvdxter i Jamtland.

Nedanstdende vaxtfynd har gjorts vid korta besdk i Jimtland 1948—1952,
sistnéimnda 4r tillsammans med docent B. HYLMO och kamrer . OLROG. Vixt-
lokalerna finnes icke angivna i Lances Jamtlandsflora, HULTENs atlas clier
HYLANDERs nya flora.

Art- och lokalfiérieckning:

Cystopteris fragilis (L..) BERNH. ssp. alpina (WULF.) HARTM. Frostviken: biick-
ravin pd Raudeks ostsida i sent framsmiilt skreva. Reg. alp. Ny [6r
Jamtland.

Cystopteris fragilis (L.) BERNH. ssp. dickieana (Sim) HyL. Frostviken: Hylla
pa Fagelbergets sydbrant. Reg. silv. Ny foér norra Jimtland

Botrychium lanceolatum (S. G. GMEL.) ANGSTR. Stugun: Borglunda pa torr-
backe invid landsvigen, 1 ex.

Calamagrostis canescens (WEB.) RoTH X epigeios (L.) RoTH. Stugun: Fredriks-
lund pa grusés mot dlven. Ny for Jamtland.
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Carex Bigelowii TORR. X rufina DREJ. Are: Skurudalshergen och Blihammaren
i reg. alp. tillsammans med férildraarterna. Stindorterna intermediira
mellan forildraarternas. Hybriden iakttogs pé ett tiotal lokaler och dter-
finnes sikerligen i detta omride pa de flesta stillen, dir rufina vaxer.
Bestémningen har confirmerats av fru Ersa Nynorm, som undersikt
bladanatomien. Hybriden har icke angivits tidigare fran Jimtland.

Carex atrata L.Xnorvegica RETz. Are: Grislifjill, veg. alp.

Luzula pallescens Sw. Frostviken: Fagelbergets brantsida pa klipphvlior i reg.

silv.
Chamorchis alpina (I..) L. C. Ricu. Are: Skurudalshéjdens vistsida, reg. alp.
riklig.

Saxifraga adscendens L. Frostviken: P4 Raudek i reg. alp. forekommer rikligt
en form med rosafirgade blommor, som enligt fil. dr TH. LANGE av
honom aldrig iakttagits 1 Jimtland.

Myricaria germanica (L.) DESv. Are: Sandrevlar i Handdlan ca 5 km ovanfor
Handaél.

Bjuv i januari 1954.
K. E. I'LINCK.

A Note on the Viability of Aseptic Moss Cultures.

In microbiology, methods have been worked out, e.g. Iyophilization and treat-
ment with mineral oil, which make it possible to preserve cultures of fungi and
bacteria aseptic and alive for a long period of time without the trouble of re-
peated transfers. In the case of mosses, which are more rarely studied in pure
culture, the question of preservation has probably not so often been encountered.
To bryologists and physiologists interesied in studies of that sort, however, the
following observations may be of some value.

About twelve years ago I isolated a number of moss species from spores or
gamophyte shoots (FRIES 1942) and grew them in sterile culture under various
conditions. In order to keep these cultures alive as long as possible without
transfer to a new medium I kept the stock-cultures on agar in so-called Freu-
denreich flasks (IFig. 1). The moss-studies were discontinued in 1943, and since
then no further transfers of the stock-cultures were made. However, when ten
years had passed I thought it might be interesting to establish whether any of
the cultures was still living.

During these ten years the flasks had been placed in a laboratory window,
facing east. The temperature of the room had varied hetween 18° G and 22° C,
but especially in the summer mornings the strong sun-light may have raised
the temperature of the flasks considerably.

Each one of these 50 ml Freudenreich flasks contained 10 ml of a nutrient
medium solidified with 1.5 %o agar, representing a slanting surface on which
the moss was growing. The medium consisted of: KNO, 1.2 g, Ca(NO,),
0.12 g, K,HPO, 0.12 g,, MgSO, - 7 H,0 0.24 g., and FeCl, traces, per litre of
distilled water. Gas exchange occurred through the narrow tube at the top of
the flask and probably also to a certain degree through the ground joint be-
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Fig. 1. Two cultures of Hylocomium squarrosum
on agar in Freudenreich flasks. Age of the cul-
tures, one year fa) and eleven years (b). Half
natural size.

tween the cap and the basal part of the flask. Since the diameter as well as
the length of the top tube differed rather much from one flask to another the
rate of evaporation varied correspondingly.

In September 1952 the medium appeared completely dry in most flasks, and
the protonerna and gamophyte shoots were white or brownish. In none of these
cases any further growth was observed from the samples transferred to fresh
agar medium. Nine flasks, however, still contained water and in six of them
the moss proved to be living and capable of developing new shoots when trans-
ferred to the new culture flask. These six species were, Funaria hygrometrica,
Ceratodon purpureus, Hylocomium squarrosum, Mnium undulatum, Mnium
pseudo-punctatum, and Aulaeomnium palustre. The three non-viable cultures,
viz. Leptobryum pyriforme, Hylocomium triquetrum, and a duplicate of Funa-
ria hygrometrica, contained less water than the others.

In no case the new protonerna and the shoots developing from the inocula
on the fresh medium showed any signs of damage or degeneration. Thus it
appears that growing moss cultures can be maintained without any drawbacks
for at least ten years in Freudenreich flasks, provided the evaporation is not
permitted to proceed too far.

Institute of Physiological Botany, University of Uppsala, February 23, 1954.

NiLs F RIES.

Literature.

Fries, N. 1912. Fine Methode zur Erzielung absoluter Reinkulturen von Laubmoosen.
- Bot. Not. 1942. Lund.
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Den 12 februari. Laborator TORE LEVRING, Gitehorg, héll féredrag om
» Befruktningen hos fucaceerna och ulvaceerna».

Inledningsvis redogjorde foéredragshallaren {6r befruktningsférloppet hos
fucaceerna samt for gameternas byggnad. Bl.a. hade pavisats, att spermatozoi-
derna voro omgivna av ett tunt geléhélje av fucoidin.

Ytan hos mogna, obefruktade figg bestar av foljande lager: ytterst ett skiktat
geléhdlje, iggmembranen, lipoproteinmembranen samt innerst ett kortikalskikt
Efter befrukiningen framliriider snabbt en befrukiningsmembran, som &r tvi-
skiktad. Det inre skiktet dr starkt negativt dubbelbrytande och innehéller bla.
cellulosa och fucoidin. Det ytire bestir av dggmembranen jamte dterstoden av
gel¢holjet. I kortikallagret, som levererar viiggmaterial efter befruktningen, har
polysackaridsulfat (fucoidin) frigjorts.

IForedragshallaren visade sedan en av honom upptagen film, som illustrerade
fortplantningsorganens och gameternas byggnad samt befruktningsférloppet
hos fucaceerna.

Till slut visades en fiargfilm om generationsviixlingen hos Ulva lactuca, var-
vid féredragshallaren limnade en kort redogorelse for gameternas och zoo-
sporernas byggnad samt deras reaktionsséitt vid fortplantningen.

Den 9 mars. Valdes Professor GoTE Turesson, Ultuna, till foreningens
hedersledamot.

Uppléste Docent OVE ALMBORN revisionsberittelser for 1952 ars rikenskaper.
Full ansvarsfrihet beviljades tacksamt riikenskapsférarna.

Holl Dr KATHE SEIDEL frin Hydrobiologische Anstalt der Max-Planck-
Gesellschaft in Pl1on (Holstein) foredrag over dmnel »Scirpus lacustris. Wert
und Auswertung».

Dr SEIDEL talade om siivens férekomst och anviindning nu och i éldre tider.
Redan de gamla grekerna kinde till konsten att flita foreméil av siven. Fore-
dragshéallaren namnde, vilken utomordentligt stor nytta folk i alla virldsdelar
haft och ha av siiven. Bl.a. gavs som exempel att de kinda balsabatarna pé
Titicaca-sjon ofta ar utrustade med segel flatade av sivstran.

Under Dr SEIDELs ledning bedrives i Nordtyskland sedan flera ar tillbaka ett
omfattande arbete for att utforska sivens anvéindbarhet. Den har bla. i friga
om figgvite-, kali- och fosfathalt visat sig overtriiffa hide majs och lupin, var-
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[6r den ir ett hogvirdigt foder. Kompostjord av Scirpus lacustris har visat sig
utomordentligt viirdefull. Odling av gronsaker och blommor pa dylik jord har
framkallat verkliga jitteformer.

Séiven iir en fortriifflig sandbindare och har under senare tid dven borjal
planteras som strandskydd. DA den iven bildar kraftig rothumus soker man
genom Binsenkultur»> vid Nord- och Ostersjokusterna vinna mark for aker-
brulk.

Den 20 april. Firade foreningen sitt 95-arsjubileum.

Féreningens stipendium ur Jubilewmsfonden, kr. 200: —, tilldelades Fru
Ersa NYHOLM for exkursioner i Torne Lappmark. Ur Svante Murbecks fond
tilldelades Amanuens BENGT ULF kr. 382:50 som bidrag till studieresa till
Ziirich samt till fotografiutrustning.

Som nytt namn pa DBotaniska Nolisers Supplement bestimdes »Opera
Botanica».

I ett hélsningstal hyllade ordf. den nyvalde hedersledamoten, Professor
GOTE TURESSON, som dérefter holl foredrag over dmnet »Hieracium pilosella,
kromosomtal och uthredning».

Kvillens andra féredrag Over experimentellt taxonomiska. undersdkningar
hos Poa holls av Professor T. G. TuTiN fran Leicester, England.

Den tetraploida Poa annua med 28 kromosomer skulle enligt ett formodande
av Prof. NANNFELDT vara en kombination av de bida arterna P. supina och
infirma.

Foredragshallaren hade provat denna hypotes. P. annua, korsad med supina,
gav en triploid med 7 bivalenter och 7 univalenter i meios. Samma resultat er-
holls da annua korsades med infirma. Korsning av supina och infirma gav mest
sterila, diploida hybrider, men ocksi ensiaka tetraploida med relativt normal
meios. Kombinationen dverensstiimde med P. annia, varmed Prof. NANNFELDTS
hypotes var bekriftad.

Fédelseplatsen forlade Prof. TuTIN till viistra medelhavskusterna dir de bada
forildraarterna finnas icke alltfér langt ifran varandra.

Den 17 maj. Foreningens varexkursion hade anordnats i samarbete med
Hilsingborgs Botaniska Férening och Foreningen Landskronatraktens Natur.

Forsta mélet var Alabodarna dar Forsoksledare ARvID NILssoN, Landskrona,
visade lokalerna f6r den sillsynta Orobanche major, varav vinterstandare fanns
kvar, och Equisetum telmateia.

Vid Gea-garden i Avarp beriittar Lektor HERVID VALLIN, Hillsingborg, om den
siiregna omgivningen, den enbevuxna faladsmarken.

Exkursionen fortsatte direfter under ledning av Folkskollirare PER MAR-
TENSON, Hilsingborg, till Hallabicken och en i nérheten av denna beligen &ng
med bl.a. Orchis mascula, Gagea spathacea och Thalictrum aquilegifolium.
Nista etappmal var en fngsbokskog vid Sdéderdsen diar huvudattraktionen var
den nordligast kiinda lokalen {or Petasites albus. For dngsbokskogen typiska
arter kunde studeras: Lathyrus vernus, Rumez sanguineus, Carex silvatica och
Lathraea sqaumaria. En god uppfattning om kontrasten mellan denna hérdiga



58 FRAN LUNDS BOTANISKA FORENINGS FORHANDLINGAR 1953

bokskog och sddan pd urbergsmoriin fick deltagarna en stund senare, da ett
bokbestand uppe pa Soéderisen besOktes. Hiar var floran mycket fattigare och
utmirktes av bla. Deschampsia flexuosa, Galium saxatile och Trientalis
europeaed.

Uppe pa Sdderasen bestktes dven ett fattigkérr liksom en lokal for Blechnum
spicant i niirheten av linsgrinsen.

Den 5 juli. Sommarexkursion till Meons Klint under ledning av Professor
T1ORVALD SORENSEN, Képenhamn.

Kring det gamla godset Liselund sigs rikliga bestind av Bromus Benekeni
och B. ramosus, Circaea lutetiana och Rumex sanguineus liksom forvildade
exemplar av Daphne laureola.

Efter besok vid Lilleklint, diir buskvegetationen pa branterna huvudsakligen
utgjordes av Hippophaé, gick resan till Jydelejet dir Epipactis atrorubens,
Orchis ustulata och purpurea studerades. Mgn #r kant for sin rikedom pa
orkideer och i skogen kring Store Klint fick deltagarna tillfille se tva stora
sillsyntheter: Cephalanthera rubra och C. Damasonium. Stort intresse tilldrog
sig dven de frodiga bestinden av jittefriken, Equisetum telmateia.

Slutligen foérevisade Prof. SORENSEN Hevblegebackarna. Detta skoglésa parti
i sydvistra hornet av Klinteskoven uppvisar en egendomlig vegetation. Karak-
teristiska arter voro: Linum austriccum, Onobrychis viciifolia, Sanguisorba
minor ssp. muricata och Reseda lutea. P4 dessa till synes mycket torra backar
viixte dven Parnassia palustris.

Den 4 oktober. Svampexkursion till Eriksdal, Réddinge, Lyckés och Léde-
rup under ledning av Froken MAsa-LENA NILSSON, Ystad.

Den 6 oktober. 61l Fil. mag. HENRY RUFELT fOredrag om »Auxiner och
geotropism».

Efter en kort genomgéang av termer och definitioner i anslutning till de geo-
tropiska fenomenen gav foredragshallaren en kort éverblick av den nuvarande
uppfattningen av den ortogeotropiska reaktionens forlopp enligt WeNT-C110-
LODNYS auxinteori.

Mag. RUFELT hade genom altl tillféra auxin och antiauxin till rotter av lin
och vete forsokt variera deras naturliga auxinhalter och genom att studera
deras reaktioner under dessa forhéllanden forsokt klargdra problemen. Under
forsokens géng bade vissa resultat framkommit, som kunde férklaras med
existensen av en reakiion, som motverkar den normala positiva reaktionen.
Denna negativa reaktion har tidigare pavisats av LUNDEGARDH. Det visade sig
att denna reaktion paverkas av ett anvant antiauxin, p-klorfenoxi-isosmorsyra
medan den déremot tycks vara okénslig for indolylittiksyra. Precis motsatta
térhallanden visade sig gillla for den normala positiva reaktionen, som kan {or-
skjutas med IAA men &r okénslig for PCIB. Foljaktligen tycks IAA och PCIB
icke vara direkta antagonister utan fir antagas inverka pa olika system i rot-
terna.

Amneslidrare CHARLES REIMER, Alnarp, demonstrerade CARL SCHILDBACKS
Holzbibliothek varav en samling pa 200 band tillhor Alnarps tridgardsinstitut.
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Den 13 november. Val av styrelse f6r kommande verksamhetsar forrittades.
Den nya styrelsen fick foljande sammansittning: Ordf. Fil. dr Asta ALME-
STRAND, omval; v. ordf. Docent HEMMING VIRGIN, nyval; sekr. Amanuens LEN-
NART Er1assox, nyval; v. sekr. Amanuens ROLF DAHLGREN, nyval; styrelseleda-
moter utan sarskild funktion, Proff. I1ans BURSTROM och HENNING WEIMARCK
samt Direktoér K. E. FLINCK, omval; revisorer, Lektor OSCAR PALMGREN, nyval
och Docent OVE ALMBORN, omval; rev.suppl., Docent BERTIL HYLMO och
Assistent ANDERS KYLIN, omval.

Professor Hugo OsvaLD, Uppsala, holl foredrag over imnet: »Myrar pad Nya
Zeeland».

IF6redragshillaren redogjorde for resultat och intryck fridn en resa 1951 i
syfte att studera kiirrmarkerna pd Nva Zecland, att séka parallellisera dem med
myrar och kiirr pa norra halvklotet samt att bista vid planeringen av deras
skétsel och uppodling.

Myrarna behandlades i olika kategorier alltefter artsammansittningen:

Podocarpus-skogarna representerade en niringsrik kirrmarkstyp med snabb
féormultning och relativt ringa torvlager. Underskiktet utgjordes ofta av
Cordyline.

Phormium tenax-kiarren hade ringare men dock relativt god néaringstillforsel.
Har viixte ocksa bl.a. Carex och Blechnum men dven Cordyline.

Annu niringsfattigare myrar hade Cladium teretifolium som karaktirsviixt.

De nyzceldandska kdrrmarkerna uppvisade en rad fo6r oss ovanliga egenskaper.
Artsammanséttningen var helt frimmande. Icke manga slikten och dnnu farre
arter voro gemensamma med de nordeuropeiska myrarnas.

Myrarna uppvisade aldrig négra tickande mattor av Sphagnum, delvis
kanske berocnde pa de ofta forekommande brianderna, som syntes ingad som en
normal faktor i mossarnas regenerationsférlopp. En typisk egenskap for de
nvzeelindska myrarna var vidare franvaron av laggar.

Den 15 december. Ett stipendium pd 100:— kronor ur fonden »Gertrud
Jonssons Minne» tilldelades fil. stud. GERTRUD NILSSON.

IFil. mag. HENRY RUFELT uppliste revisionsberiittelse for drets viixtbyte. Full
ansvarsfrihet for bytesférestindaren foreslogs och beviljades.

Efter livlig diskussion beslét féreningen att fr.o.m. 1954 héja medlems-
avgiften Gll 18: — kr. (f6r studerande till 12: — kr.).

Amanuens BuNeT ULF holl foredrag &ver »Vegetationen i Kungsmarken».

Omridets historia kan f6ljas sedan ling tid tillbaka. Den frin dammen i
ungefir ostlig riktning lopande gérdesgarden har bevisligen existerats sedan
1600-talets slut, troligen lingre. Omradet norr om denna gardesgard har under
hela denna tid varit betesmark, medan omradet séder ddrom varit slattering
fram till omkring 1900 och forst direfter betats. Det geologiska underlaget pd
omse sidor om girdesgarden ér detsamma. Vegetationen visar emellertid stora
olikheter pd de bada sidorna. Den norra delen bestir av en mager, tuvig ing
med kraftigt inslag av Carex-arter och pd tuvorna Cirsium acaule, medan den
sodra delen utgores av en betydligt rikare ing med kraftig grisvéxt och ett stort
inslag av diverse Orter, som fro myckel silllsynta pd norra omradet och ofta
t.o.m. saknas dir.
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Dessa skillnader i vegetationen kunna knappast bero pa niagot annat 4n olika
behandling under mycket 1ang tid. Vegetationsanalyser i fasta provytor utférda
av amanuens ULF under sommaren 1952 ge exakt besked om olikheterna i vege-
tationen. Bottenskiktet ir svagt utvecklat pd hida sidor.

Avkastningsférsok utforda under sommaren 1953 visa, att det sédra omridet
ger ungefir dubbelt s& mycket h6é per m* som det norra.

Bo PETERSON.
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K. Mynpick, Enzyvmatische Katalyse. — de Gruyter & Co, Berlin 1953. —
181 8.

I handbdcker i viixtfysiologi féreckommer i allméinhet kortfattade enzym-
kemiska framstillningar, begriinsade till den férhallandevis ofuilsténdiga bLild
man har av vixternas enzymkemi. T speciallitteraturen stoter man déaremot allt
oftare pa hinvisningar till den béttre kinda animaliska och mikrobiella enzym-
kemin, och vixtfysiologen i gemen blir tvungen att konsultera biokemiska
handbdcker. Det finns ocksd magnifika sadana, inte minst av prof. MYRBACKS
hand. Man hélsar dock med tillfredsstiillelse foreliggande volym av samme
rutinerade handboksforfattare, som en koncentrerad och litthanterlig upp-
slagsbok, vilken som referensverk for icke-specialister har patagliga fordelar
tramfor de stora verken. -— Boken borjar med ca 40 sidor »Allgemeine Chemnie
der Enzyme», som kan rekommenderas som kurslisning i vixtfysiologi. Huvud-
delen, som behandlar de speciella enzymen, ér inte endast en mycket detaljrik
katalog over enzym, deras struktur, foérekomst och verkningssétt, utan den ger
ocksd en sammanfattande bild av de viktigaste respirationssystemen. — Man
far ocksa ett klart och korrckt intryck av hur litet man vet om de speciellt
viixtfysiologiska processernas, sirskilt assimilationsforloppens enzymkemi; det
man vet kunde dérfér ha kommit fram tydligare. S& saknar man hinvisningar
till den — 14t vara ofullstindigt kinda enzymatiska omséttningen av auxin,
och molybdenkatalysen av nitratreduktionen. — Forf. har fatt in en otrolig
miingd fakta pa bokens 180 sidor och framstillningen dr dverskéadlig. Verket
kan rekommenderas alla viixtfysiologer. Det ringa omfinget gér dessutom, att
man vigar hoppas pd nya upplagor, sd att boken inte fordldras, utan utvecklas
i takt med det livaktiga d&mne, som den behandlar.

HANS BURSTROM,

A, W. Havrt: Plant Morphology. Mc Graw-Hill Book Co., New York,
Toronto, London 1953. 464 s., $ 8.

Handbocker i vaxtmorfologi kunna vara upplagda pa mycket olika siitt,
Havpts Plant Morphology dr en speciell morfologi, som behandlar olika viixt-
grupper var for sig, varvid huvudparten av framstillningen dgnas at krypto-
gamerna. For varje ordning skildras byggnad och fortplantning, antingen for
hela ordningen eller for vissa typiska slikten. Framstillningen belyses av tal-
rika goda illustrationer, av vilka de flesta dro original. Det 4r en méingd fakta,
som pa detta sitt bli framlagda, och atskilliga av dem ha blivit kiinda genom
nyare undersdkningar. For att ndmna ett exempel s& uppgiver forf. betriffande
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Equisetums protallier, att de ej dro dioika, som férut antagits och ofta alltjaimt
uppgives, utan att de typiskt iro monoika; dock utvecklas anteridier och arke-
gonier pa olika tid, och daligl utvecklade protallier bira ibland endast anteri-
dier, vilket gett upphov till den gamla uppfatiningen. Forf. ligger stor vikt vid
fylogenetiska forhallanden; slutkapitlet i boken behandlar utvecklingen inom
vixtriket, -olika utvecklingstendenser och utvecklingsserier, och #dven i den
mera speciella behandlingen sbdker forf. klargora de utvecklingslinjer, som
finnas.

Betriffande forf:s systematiska indelning observerar man, att de behandlade
flagellaterna delas upp i fyra olika klasser, vilket sitkerligen dr motiverat med
hansyn till gruppens heterogena natur. A andra sidan riiknas conjugaterna
endast som en ordning under Chlorophyceae, en anordning som kanske ar
mera diskutabel. Till svamparna féras dven klasserna Schizomycetes och Myxo-
myceles. F.6. ligger man miirke till att bland levermossorna Sphaerocarpales
urskiljes som en sirskild ordning bredvid Marchantiales, Jungermanniales och
Anthocerotales, och att bland pteridofyterna forf. i likhet med vissa andra
systematiker sammanfoér Psilotales med Psilophytales till klassen Psilophytinae.
Det senare motiveras morfologiskt med antagandel, att sporangierna hos Psilo-
tales dro terminala pad dikotomiskt anordnade grenar, alltsd en likhet med
arrangemanget hos Psilophytales. Bland gymnospermerna foras alltjimt
Ephedra, Gnetum och Welwitschia till samma ordning, trots deras stora olik-
heter, och man saknar hir i 6vrigt hinvisningar till FLORINs undersdkningar;
tydligen har forf. ej utnyttjat dessa, vilket medfort en del oriktiga uppgifter och
antaganden betriffande fylogenien. For angiospermernas del ges en allmint
morfologisk framstillning, varvid bl.a. olika embryologiska typer fa en for-
tjiinstfull behandling — fo6rf. har pd denna punkt samarbetat med P. MAHESH-
WARI —, och de viktigare ordningarna anfdras dven, dock mycket summariski,
mest i form av en upprikning av deras karakteristika.

Framstillningen i HavpTs morfologi dr klar och littiliginglig; sérskilt for
den som undervisar i ndgon del av det behandlade dmnet utgdr boken en virde-
full killa, som kompletterar andra framstillningar, genom sina talrika sak-
uppgifter och dven genom sitt rikhaltiga och belysande illustrationsmaterial.

H. HIELMQVIST.
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Notiser.

Docentforordnande. Till docent i viixifysiologi vid Lantbrukshdgskolan har for-
ordnats fil. dr Ivar ExpAnL.

Utmiirkelse. Letterstedtska forfattarpriset har av K. Vetenskaps-
akademien utdelats 1ill professor CARL SKOTTSBERG f6r arbelet: »The vegetation of
the Juan Fernandez Islands».

Uppdrag i utlandet. Professor AKE GUSTAFSSON, Stalens Skogsforskningsinstitut,
har av universitetet i Algier kallats att under jan.—mars 1954 dirstiides bedriva
forskning och hanleda avancerade yngre forskare i genetik och allmiin biologi. —
Professor HENNING WEIMARCK har genom British Council mottagit en inbjudan fran
Department of Botany vid universitetet i Leicester till foreliisningar. Avsikten dr att
knyta kontakt med andra botaniska institut.

Forskningsanslag. Statens naturvetenskapliga forskningsrad
har i december 1953 utdelat féljande anslag till Dotanisk forskning: Till fil. lic.
O. ANDERSSON 1.800 kr. {6r avslulande undersékningar av’ den svenska ddellov-
skogens storsvampar; till Botaniska siillskapet, Stockholm, 3.500 kr. f6r utforskande
av Stockholms-traktens moss- och lavflora; till fil. dr G. ERDTMAN 6.200 kr. for bestri-
dande av kosinader f6r det palynologiska laboratoriet i Bromma; till fil. lic. O. HED-
BERG 8.300 kr. for studier av den afroalpina florans uppkomst och utveckling; till
laborator A. LEVAN 18.500 kr. for studier $ver yltre faktorers inverkan pa cylologiska
forhallanden; till professor H. LUNDEGARDH 7.250 kr. for instrumentanskaffning for
viixtfysiologiska undersékuingar; till fil. lic. M. MATELL 3.050 kr. for fortsatta arbeten
dver synletiska tillviixtimnen med asymmelrisk byggnad; ill fil. kand. ULLA REGNELL
800 kr. for bestimning av mikrofossil i tva sedimentkirnor ur Albatrossexpeditionens
Atlantmalterial; till professor C. SKOTTSBERG 613: 50 kr. for ytlerligare framstillnings-
kostnader for tva vegetationskartor dver Juan Fernandez-6arna; till professor Vivi
TAckrHOLM 6.000 kr. {6r botaniska studier i Genéve och Kew for fullféljande av del 4
av »Ilora of Egypt».

Fran Magnus Bergvalls stiftelse ha bla. foljande anslag utdelats:
Till fil. lic. S. Bjérkman 2.000 kr. for cyto-taxonomiska undersékningar inom sliktet
Agrostis; till fil. lic. L. EHRENBERG 10.000 kr. t6r forskningar rérande fruktiriidens
vintervila; till fil. dr I. GRANHALL 12.000 kr. f6r undersékningar av sambandet mellan
vintervila, koéldhiirdighet och stralningskinslighet hos knoppar och frén av frukt-
trid; till agr. lic. P. E. N1LssoN 8.000 kr. for undersokning rérande relationerna mel-
lan viixten och markens mikrobflora; till docent HEDDA NORDENSKIOLD 4.500 kr. for
genetiska studier Over artbildningsproblemet inom sliktet LuzurLa; till laboralor
W. RopHE 7.000 kr. fér undersokning av fytoplanktonproduktionen i sjon Erken.
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K. Lantbruksakademien har vid sin héglidssammankomst den 28 jan.
1954 utdelat bla. 4.000 kr. till agr. lic. S. BINGEFORs {or fortsatta undersékningar
angdende irfilighetsférhallandena hos rédklover med hiinsyn till resistensen mot
stjilknematod m.m.; 2.220 kr. till docent E. AKERBERG och agr. lic. S. Bingefors for
undersokningar rorande frobildningen hos Medicugo falcata och hos hybriden mellan
M. falcata och sativa; 1.000 Kkr. till agr. lic. J. Mac Key for fortsalla undersékningar
rorande ronlgeninducerade mutationer i vete.

K. Vetenskapsakademien har i februari 1954 fran Krokska fonden ut-
delat 500 kr. till fil. lic. O. RUNE {f0r en inventering av serpentinfloran i nordviistra
Lule Lappmark; 500 kr. till fil. mag. Torp INGMAR for undersékning av myromradet
»Floran» i norra Uppland; fran H. E. Johanssons fond lektor II. ALMQUIST 1.200 kr.
for hieraciologiska filt undersdkningar. Det Letterstediska understédet for makt-
paliggande undersékningar uldelades av akademien tili fil. lic. .. EHRENBEG for
undersékningar 6ver kemiska effekter av joniscrande strdlning m.m.

Fran Konung Gustaf VI Adolfs 70-arsfond for svensk kultur
har utdelats bla. 4.000 kr. till fil. lic. IX&. WIKBERG fér uundersdkningar 6ver bio-
kemiska mutationer hos svampar.

Bland de anslag, som under ar 1953 uldelats frin Knut och Alice Wallen-
bergs stiflelse, mirkes ett anslag pa 24.650 kr. till professor H. BURSTROMS
undersokningar vid bolaniska laboratoriet i Lund dver tillviixtimnen och deras verk-
ningar i réiter; ett anslag pa 41.000 kr. till fil. dr G. ERDTMAN t6r forskningar vid det
palynologiska laboratoriet i Bromma och utrustning av laboratoriets nyva lokaler.

Upprop.

Finnes nagon, som kan sti till tjinst med fotos (fran véaxtplatsen) av Bo-
trychium simplex, B. matricariifolium och B. virginianum, ombedes han eller
hon godhetsfullt sitta sig i forbindelse med Civiling. Hy. IIYLANDER, Ala-
medan 22, Karlskrona, likaledes om 2 (helst 3) ark kunna anskaffas av vardera
Rubus arcticus f. leuciticus, R. arcticusXidcus, R. Chamcemorus f. schizo-
petalus, R. ideus f. subviridis, R. Sprengelii X Wahlbergii, R. polyanthemus v.
sericeus, R. cwsius X plicatus och R. gothicus v. eriocarpus. Byte med andra vix-
ter kan event. ordnas.

Hy. HYLANDER.
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