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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



14 HENNING HORN AF RANTZIEN

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.
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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.
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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.
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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.
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Fran Lunds Botaniska Forenings forhand-
lingar 1953.

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
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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.



60 FRAN LUNDS BOTANISKA FORENINGS FORHANDLINGAR 1953

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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Litteratur.

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.

UNIV.-BIBL.
LUND

12 APR, 1954
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Pollen Morphology and Plant Taxonomy.'

By G. ERDTMAN.

With illustrations based on the author’s originals, by ANNA-LISA NILSSON,

Introduction. Pollenmorphological characters have often been used in
the taxonomy of the angiosperms, particularly in the Acanthaceae (by
LinpAvu and others), Bignoniaceae (URBAN), Bromeliaceae (MEZ), Con-
volvulaceae (HALLIER), Gentianaceae {(GILG), Orchidaceae (REICHEN-
BACH fil.), Phytolaccaceae (WALTER), Podostemaceae (WARMING),
Portulacaceae (I'rRaNz), etc. A broad and comprehensive treatment of
the subject was presented in 1935 by ROGER P. WODEHOUSE in his book
»Pollen Grains». There followed, in 1952, the treatment given by the
present author in »Pollen Morphology and Plant Taxonomy. Part I.
Angiosperms.»

It is essentially on this book of 1952, and on results accumulated
after its publication that today’s report is based. The Palynological
Laboratory, Stockholm, possesses a collection of approximately 16,000
pollen and spore slides from abhout 14,000 different species. With this
material at hand it has been possible lo outline a more detailed mor-
phological classification of the pollen grains than has previously been
done. The occurrence of the individual pollen types has been followed
throughout the angiosperms as well as the gymnosperms, ferns, and
the main groups of mosses. Some groups have been mapped in greal
palynological detail. Others belong to realms of which little or nothing
is known. A wider knowledge can only be attained if a much greater
number of plants is investigated. Furthermore, we must strive to
improve the techniques employed. Ordinary microscopes do not usually
reveal too many details of small pollen grains and spores. Here, studies

! Rapport général, colloque »Palynologie et Systématique», commun aux sections
Taxinomie générale et Palynologie, VIIIe Congrés International de Botanique, Paris,
Juillet 1954.

5 DBolaniska Notiser 1954.
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of ultra-thin sections by means of the electron microscope open up a
new line of approach (AFZELIUS, ERDTMAN, SJOSTRAND 1954).

Until palynology will have acquired a broader and safer foundation,
many laxonomical indicalions provided by pollen morphology must be
taken with reservation. However, these indications will gain in con-
clusiveness when supported by anatomy, cytology, and so forth. On the
whole, taxonomy can only gain by considerations of any description
— mabroscopical, microscopical, and ultramicroscopical.

Monocotyledons and Dicotyledons. Early Angiosperms. In conformity with
other botanical evidence, palynological facts as we know them do not
support the existence of a sharp demarcation line between monocotyle-
donous and dicotyledonous plants. Monocotyledonoid characiers occur
in the Annonaceae, Calycanthaceae, Canellaceae, Chloranthaceae, De-
generiaceae, upomatiaceae, Himantandraceae, Magnoliaceae, Moni-
miaceae, Myristicaceae, Nymphaeaceae, Piperaceae, Saururaceae, and
possibly also in a few other dicotyledonous families. On the olher hand,
some monocotyledonous plants exhibit certain dicotyledonoid charac-
ters: there are, for instance, pollen grains with three, or more, rounded
apertures in the Alismataceae, Amaryllidaceae (PPhlebocarya and other
members of the Hypoxidoideae-Conostylideae), Araceae (Anthurium),
and Bromeliaceae (Aechmeda). The Eriocaulaceae have »spiraperturate»
grains of a type very similar to that found in some dicotyledonous
plants, etc.

Pollen grains with composite apertures, where the inner part of the
aperture has not the same outline as that of the outer part, have only
been encountered in the typical dicotyledons, and the same applies Lo
long, meridional apertures (colpi) and long apertures (rugae) uni-
formly distribuled over the pollen grain surface.

From a morphological point of view the apertures of the pollen grains
of the monocotyledons and the monocotyledonoid dicotyledons seem
to be more »primitive» than the apertures of the pollen grains of many
dicotyledons, Paleontological records leave us in uncertanty as to which
pollen types — dicotyledonoid or monocotyledonoid — were the first
to appear. Tricolpate pollen grains of a type similar to pollen grains in
certain dicotyledons of our days have been found in rhaeto-liassic beds.
In some grains, not all the colpi are of the same length. The same
feature is met with, in present-day plants, in the Cercidiphyllaceae,
Fucommiaceae, and Hamamelidaceae (Distylium guatemalense). (Finds
of alleged dicotyledonous pollen grains have also been made in Pre-
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Fig. 1. A, Trisyngyne codonandra (Fagaceae); pollen grain in polar and equatorial
view (X1000); to the left * aberrant pollen grains {X250). — B, Carludovica pal-
mata (Cyclanthaceae); a, polar view (groove-bearing, non-aperturiferous face up);
b, longitudinal equatorial view (the equator — nol indicated in the figure — at right
angles to the vertical demarcation line between the sectioned and the non-sectioned
part of the exine}; c, transverse equatorial view (surface, aperturiferous end of the
pollen grain; a—c X 1000); d and e, exine stratification {Xx2000); f—h, LO-analysis:
exine pattern at high (f}, medium (g), and low (h] focus.

€

jurassic strata. The most sensational find of this kind, by Naumova,
is that of porate grains — slightly similar to those in Alnus or Myrio-
phyllum — in Carboniferous layers in Russia.)

Dicotyledonous pollen grains with composite apertures appear in
Cretaceous beds. The rhaeto-liassic pollen grains just mentioned some-
times show signs of having faintly composite apertures. Also, there are
indications of an occurrence of dicotyledonous pollen grains with com-
posite apertures in still older layers; bul this needs further confirmation.

As to the history of certain dicotyledonous plants it is interesting
to note that Tertiary or even Cretaceous pollen grains of the same
type as in the modern New Guinean and New Caledonian species of
Nothofagus have been found in Australia by Dr. CooksoN and New
Zealand by Dr. COUPER. It may be added that male specimens of some
New-Caledonian trees, Trisyngyne, were once referred to the Euphorbia-
ceae by BAILLON. Female specimens have now been found and, in con-
sequence, Trisyngyne has been referred to the FFagaceae by BAUMANN-
BODENHEIM. A mere glance at their pollen grains is sufficient to reveal
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that they are of the same type as in Nothofagus, more precisely of that
special subtype of which the oldest geological finds were made (Fig. 1 A).

The earliest appearance of pollen grains of a monocotyledonous
pollen type cannot be established until a safe distinction between the
pollen grains of monocotyledons and those of certain gymnosperms
— members of the Bennettitales, etc. — can be made.

Steno- and Eurypalynous Families. Some angiosperm families are steno-
palynous —— more or less uniform pollen-morphologically — while
others are curypalynous, i.e., characterized by a more or less great
array of pollen types, different in size, shape, aperture, exine stratifica-
tion, etc.

The stenopalynous families are, as a rule, very natural.. This is
exemplified by the Asclepiadaceae, Cruciferae, Eriocaulaceae, Grami-
neae, Gyrostemonaceae, Meliaceae, Myrtaceae, and Sapotaceae. In addi-
tion, the Labiatae, Lauraceae, Rhamnaceae, and Thymelaeaceae may
equally be called stenopalynous. One may add the Chenopodiaceae,
I‘ricaceae, and Umbelliferae, but it must be remembered that pollen
grains similar to those in these families are also found in related groups,
such as the Amaranthaceae, Epacridaceae, and Araliaceae.

The thick-walled pollen grains in the Gyrostemonaceae have no
counterpart in other plants. Incidentally, this is one of the reasons for
classifying this small Australian family as a unit of its own, while it
was earlier united with the Phytolaccaceae.

The prevalence of a stenopalynous condition does not always pre-
clude the application of certain palynological data to taxonomical
problems. Thus, among the Umbelliferae the Echinophoreae are cha-
racterized by bilateral, 2-aperturate grains, whereas, as far as is known,
the rest of the family has radiosymmetric grains with three apertures.
In the Labiatae, again, some genera have 3-, others 6-aperturate grains.
Attention has been drawn to the fact that the 3-aperturate grains seem
to be shed in a 2-nucleate, the 6-colpate in a 3-nucleate stage. Never-
theless, further examples illustrating the apparent coincidence of cyto-
logical and pollenmorphological data are desirable.

The eurypalynous families are more frequent. Some of them, e.g. the
Oenotheraceae and the Chlaenaceae, are to some extent »stenomorphic».
This may sound paradoxical. The oenotheraceous pollen grains are
generally 3-aperturate and spherical or more or less flatiened. The
chlaenaceous grains are always united in tetrads. According to the
wide variation as to size, aperture shape, and exine stratification these
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Fig. 2. Callitriche verna; a, lateral view, surface (left) and section (right; the section
does not reach the aperture; X1000); b, exine stratification (2000); e—g, L.O-ana-
lysis, pgtiem at high (ej, medium (f}, and low (g) focus.

families can, however, be aptly styled eurypalynous. Other distinctly
eurypalynous families include the Acanthaceae, Amaryllidaceae, Ara-
ceae, Bignoniaceae, Compositae, Kuphorbiaceae, Flacourtiaceae, Gera-
niaceae, Guttiferae, Icacinaceae, Leguminosae (partly at least), Lilia-
ceae, Linaceae, l.oganiaceae, Santalaceae, Olacaceae, Saxifragaceae,
Sterculiaceae, and Verbenaceae.

Some of these families are very natural, others are clearly hetero-
geneous, at least in some measure. In the first case there is no reason
lo advocate a splitting of the families, not even for families such as the
Leguminosae, which are cumbersome to deal with on account of their
large size.

The Achariaceae, Euphorbiaceae, Loganiaceae, Saxifragaceae, and
Sterculiaceae typify more or less heterogeneous assemblages. In many
euphorbiaceous plants the pollen grains are »crotonoid», i.e. provided
with a characteristic exine pattern similar to that in Croton, Jatropha,
Manihot, and other genera. Oulside the Euphorbiaceae crotonoid grains
have been found, for instance, in the Callitrichaceae (Fig. 2) — a fact
which strengthens the old assumption of a relationship® with the
Euphorbiaceae and furthermore in several buxaceous genera and in
the Thymelaeaceae. The characters the Thymelaeaceae and the croto-
noid members of the Euphorbiaceae have in common have not, it seems,
been duly stressed in the pas!. Other euphorbiaceous plants (Micran-
theum, Pseudanthus elc.), once united by AGARDH into a special family,
the Micrantheaceae, have spinuliferous grains similar to those in
Petalostigma. The non-crotonoid grains in Euphorbia and many other
genera are slightly similar to those in the Tiliaceae and other families.
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On insufficient taxonomical evidence several rare planls have been
lumped together with the Saxifragaceae during the lapse of the years.
Hunters for misplaced plants meet no difficulty here in tracking down
their prey. Several of these plants had to remain in the Saxifragaceae,
for the scarcity of material available made it difficult to revaluate their
systematic position. In spite of the unpromising nature of the subject
a palynologist can often extract information from scanty and otherwise
fairly useless fragments of herbarium specimens. In this way it is pos-
sible to suggest the removal of several genera from the Saxifragaceae.
Flower fragments of Berenice arguta (Réunion) most unexpectedly
vielded typically campanulaceous pollen grains. A reinvestigation of
the macroscopical features of this plant supported its reference to the
Campanulaceae. A rare species, from New Guinea, Kania eugenioides,
type of a special subfamily (Kanioideae), has pollen grains of distinctly
myrlaceous character. Kania has also been investigated by Dr. MET-
CALFE, Kew. Without knowing anything aboul the pollen morphology
in Kania, he found sundry anatomical facls pointing towards the Myrta-
ceae. This coincidence no doubt powerfully supports the legitimacy of
transferring Kania to that family 1o which, by ils general habit alone
{as indicated by the specific name eugenioides), this plant bears such
a marked resemblance.

At Morogoro in the Tanganyika Territory Dr. EGGELING recently
found a plant (EGGELING no. 6442) whose classification by means of
ordinary macroscopical characters was difficult. After a palynological
investigation of an antheriferous flower fragment, and without knowing
anything about the plant, except the couniry of origin, it was suggested
that its relatives should be sought (cf. Tig. 3), in the first place, in or
near two monotypical genera usually referred to the Saxifragaceae,
viz. Montinia (South Africa) and Grevea [(Madagascar). Mr. MILNE-
REDHEAD, in charge of the plant at Kew, followed this suggestion.
» EGGELING no. 6442» will thus join the African flora as a new species
of (irevea, and this genus, together with Montinia, will later perhaps be
referred to a new family of dicotyledonous plants.

Choristylis is placed by ENGLER in Saxifragaceae-Escallonioideae-
Forgesieae, a tribe which, besides Choristylis, consists of the mono-
typical genus Forgesia. BENTHAM and HOOKER place Choristylis in the
vicinity of Itea. Some botanists classify the latter genus as a family of
its own. The pollen type in Itea is exceedingly rare. The occurrence of
the same pollen type in Choristylis, and in no other saxifragaceous
plants, thus forms an argument in favour of the idea expressed by
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Fig. 3. Pollen morphology in Grevea and Montinia {X1000). -— A, »EGGELING
no. 6442» {x1000). — B, Grevea madagascariensis; a, aperture and exine stratifica-
lion (x2000). — C, Montinia cargophyllacea; b, polar view, surface (left) and sec-
tion ({right}; ¢, equatorial view (section; b, ¢ X1000); d, aperture {detail; Xx2000).
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BenTHAM and HOGKER. The pollen grains in Forgesia are quite dif-
ferent from those in Itea.

In the Sterculiaceae, several genera, e.g. Fremontia, have pollen grains
similar to those in the Bombacaceae. Pterospermum, Dombeya, Erio-
laena and related genera have grains of a malvaceous habit. Those in
Craigia are distinctly tiliaceous. Pollen morphology thus brings out the
vagueness of family demarcations within Malvales.

Subfamilies. The bearing of pollen morphology on splitting the angio-
sperm families into subfamilies has been dealt with to some length in
» Pollen Morphology and Plant Taxonomy». Let me only mention here
that pollen morphology in the Hydrocharitaceae supports a transfer,
suggested by Dr. DANDY, of Enhalus from the Thalassioideae to Vallis-
nerioideae. Pollen morphology makes possible an outline of different
groups within the Lecythidaceae and the Rapaleaceae. It is, furthermore,
not in harmony with the conventional subdivisions of the Tiliaceuae.
Tilia occupies an isolaled position within the present Tilioideae. Pollen-
morphological and other characters suggest a closer relationship be-
tween Tilia and the Brownlowia group. According to METCALFE and
CHALK the wood anatomy of the simaroubaceous subfamilies Irvingi-
oideae and Kirkioideae may possibly support the ranking of these groups
as distinct families, if this were indicaled on other morphological
grounds. Pollen morphology provides the addilional indication. The
pollen grains in Kirkia acuminata, K. pubescens, and K. wilmsii are
thus of a singular type and so are, though in a less striking manner,
the pollen grains in Irvingia and Klaineodoxa.

The subfamilies in the Ulmaceae (Celtidoideae and Ulmoideae) are
fairly well defined also pollen-morphologically. Zelkova (subfamily
Celtidoideae), however, has pollen grains of the Ulmus type. In addi-
tion, other characters are common lo Zelkova and the Ulmoideae: the
style is excentric in both and central in the rest of the family.

The Asclepiadaceae would be palynologically homogeneous if the
Periplocoideae were referred to the Apocynaceae. The subfamily Mo-
ronoboideae, of the Guttiferae, possibly merits the rank of a special
family. In the case of the Magnoliaceae sensu lato and the Olacaceae
pollen-morphological data can rightly be adduced in favour of their
splitting into smaller units.

Genera incertae sedis. Emblingia calceoliflora, a rare plant from
Western Australia, was referred by F. MUELLER to the Capparidaceae.
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Fig. 4. Emblingia calceoliflora {Greenough River, W. Australia; I". MUELLER Oct.

1877, herb. Melbourne), a, equatorial view; b, polar view (by surface, by equatorial

cross section, by subequatorial cross seclion); ¢, young grain (polar view; X250);
d, part of hair. — a, b, d X1000.



74 G. ERDTMAN

IFig. 5. Hunguana malayana (syn. Susum anthelminthicum).
> 1000.

The large pollen grains (Fig. 4) are, however, widely different from the
small grains usually found in this family, nor are they quite similar to
any other pollen grains so far described. In the microscopical slides of
Emblingia the pollen grains are interspersed with small hairs of -the
same lype as those generally found in pollen slides of polygalaceous
plants. Suspicion has thus been aroused and the suggestion made that
Emblingia should be referred to the Polygalaceae — which would mean
a considerable widening of the morphological range of this family —
or to a special family at the side of it.

Another slightly dubious capparidaceous genus, Pentadiplandra, has
sometimes been referred to the Pentadiplandraceae, of an uncertain
position. Pollen morphology corroborates its retention within the Cap-
paridaceae.

Sphenostemon is a New Caledonian genus, provisionally, though for
insufficient reasons, referred to the Aquifoliaceae. It might be worth
while the investigate whether or not the similarity between the sirange
pollen grains in this genus and those in Idenburgia (or Nouhuysia),
another genus of uncertain taxonomic position from New Guinea, is
taxonomically significant.

Simmondsia deviates from the rest of the Buxaceae. Its pollen grain
details are similar to those in certain Centrospermae. According to VAN
TIEGHEM, Simmondsia forms a family of ils own not far from the
Aizoaceae-Telragonieae.

Hanguana malagana (syn. Susum anthelminthicum) differs from
Flagellaria and Joinvillea both in pollen morphology (Fig. 5) and epi-
dermis structure and should probably not be referred to the Flagellaria-
ceae. ENDLICHER more than a century ago referred it to the Xerotideae.

Thorelia, a little-known genus from south-eastern Asia, has once
lentatively been placed in the Lythraceae. Pollen morphology, as well
as an anatomical investigation by Dr. METCALFE. tends to show that il
should be referred to the Myrtaceae. The same applies to Heferopyuxis
and Psiloxylon.
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Fig. 6. A, Duckeodendron cestroides. -— B, Datura arborea. > 1000.

It is impossible to retain Trapells in the Pedaliaceae. A special family,
Trapellaceae, has been suggested, but it remains to be seen if this is
really the best solution of the problem,

Canotia holacantha is referred to the Koeberliniaceae by METCALFE
and CHALK. Its pollen grains, however, are not very similar to those in
Koeberlinia spinosa. An affinity to the Capparidaceae, Hypericaceae,
Rosaceae, Rutaceae, and Saxifragaceae has also been suggested. On the
whole the pollen grains in Canotic seem to be more similar to those in
certain celastraceous genera than to those in any of the families men-
tioned. Nor are the pollen-morphological indications in accord with the
anatomical ones in Duckeodendron cestroides. This plant was primarily
referred to the Solanaceae. This is corroborated by pollen morphology
(Fig. 6}, since the grains are similar to those in several solanaceous
plants, e.g. Cestrum smithii and Datura suaveolens. Later Duckeoden-
dron was referred by KUHLMANN to a special family, the Duckeodendra-
ceae. According to METCALFE and CHALK Duckeodendron does not fit
well in the Solanaceae. RECORD found the wood resembling that in some
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Fig. 7.

Calliandra californica,

octad [1000}. Detail figure: octad in lateral view
[ 250).
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d  (x1000 b (xs00)
Fig. 8. Calliandra portoricensis, morphological analysis of polyad.

of the Apocynaceae. The apocynaceous pollen grains, however, are
different from those in Duckeodendron.

Curiously enough, pollen grains of the very isolated, supposedly saxi-
fragaceous genus Roussea have some characters in common with the
rare, almost unique pollen type met with in Ribes.

Brachypodandra chevalieri, a recently described tree from French
Indo-China, has been referred to the Tiliaceae. This is not supported
by pollen morphology. Parallel cases are offered by Platyspermation
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Fig. 9. A, Gnetum venosum. — B, G. africanum. — C. G. monfanum. X 1000.

crassifolium, a New Caledonian tree which cannot be placed in the
Myrtaceae, and Qceanopapaver neocaledonicum which certainly finds
no safe refuge among the Papaveraceae.

In concluding what had necessarily to be an extremely cursory sketch
of some genera of a more or less uncertain systematic position, lel me
add one or two remarks on some supposedly caprifoliaceous genera,
Alseuosmia, Memecylanthus, and Pachydiscus. These genera are con-
fined to a part of the world — New Caledonia and New Zealand —
widely separated from the main distributional area of the family. Their
pollen grains are different from those of the rest of the family. This no
doubt corroborates a comment made by SCHLECHTER thal these genera
might in reality not belong to the Caprifoliaceae.

New Families. Withdrawal of Families. Pollen-morphological characters
can be adduced in support of the establishment of new families, such
as the Ctenolophonaceae, Dioncophyllaceae, Gyrostemonaceae, Hydro-
caryaceae, Pentaphragmataceae, Siphonodontaceae, and Winteraceae.
They can equally be adduced — in fact, this has already been done in
several cases — in favour of an amalgamation of poorly justified
families with other families. Thus, the Diclidantheraceae have been
referred to the Polygalaceae and the Lacistemaceae to the Flacourtia-
ceae. By the same token, Adoxa should probably he referred to the
Caprifoliaceae (or Sambucaceae), Dysphania to the Chenopodiaceae,
Thurnia to the Juncaceae to mention only a few examples. Other more
or less »shaky» families include the Buxaceae, Crypteroniaceae, Em-
petraceae, Fucryphiaceae, Fumariaceae, Gomortegaceae, Grubbiaceae,
Hippocrateaceae, Julianiaceae (there are several points suggesting a
relationship between Juliania and Pistacia), Martyniaceae, Nolanaceae,
Octoknemataceae, Sargentodoxaceae, Sparganiaceae, etc.

Genera. Gagea, Banksia, and Cobuea are examples of stenopalynous
genera. In conformity with most monocotyledons, Gagea has pollen
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Leschenaultia longiloba; a, letrad; b- -d. oclads. X250.

grains with a distal furrow. The wide range in size of the grains is of
interest to cytology and palynology alike. The bilateral, 2-aperturate
pollen grains in Banksia, indistinguishable from those in Dryandra,
vary in size from 18 to 82 w, in terms of longest diameter. In the
spherical, polyaperturate grains in Cobaea the corresponding figures
are approximately 100 to 200.

Anemone, Symplocos, and Alangium are eurypalynous. The pollen
grains in Anemone have either three to numerous meridional furrows,
or furrows or pores uniformly distributed over the entire exine surface.
Some species have »spir-aperturate» grains — with apertures more or
less similar to a spiral. The distribution of the different aperture types
within the genus is taxonomically important.

The apertural and sporodermal variations found in the pollen grains
of Symplocos and Alangium likewise seem to have taxonomical signi-
ficance and may be adduced in favour of splitting these genera if
indicated by other characters as well. Cf. also Calliandra (Fig. 7 and 8).

Pollen morphology has been instrumental in the inevitable splitting,
into several genera, of Polygonum. Moreover, pollen morphology in-
dicates the advisability of splitting Abelia into two separate genera: the
section Euabelia has pollen grains of the same type as those in Linnaea,
Kolkwitzia, Symphoricarpus, etc., whereas the section Zabelia has
grains of a distinctly different type which is absent in other caprifolia-
ceous plants. Pollen-morphological features, combined with other
characters, furthermore indicate the necessity of restricting the cyclan-
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thaceous genus Carludovica to Carludovica palmata, the type species
of the genus (I!ig. 1 B). The pollen grains in Cunonia capensis, the only
African species of the genus, are different from those in the species in
New Guinea and New Caledonia.

Material at hand would seem to show that pollen studies will be
instrumental in taxonomic revisions of several large and difficult genera
such as Centaurea, Gilia, Matisia, Oenothera, Pandanus, and others.

In Macrolobium, another large genus, there is a slight, though con-
stant and reliable, difference between the pollen grains from the
African species and those from the South American species. In optical
cross section, the superficial exine ridges in the South American species
are more or less angular to square or rectangular with the longest sides
perpendicular to the general exine surface. In the African species, the
upper part of the ridges is more or less rounded. Thus, by means of
pollen grain characlers alone, it is possible to decide whether a Macro-
lobium specimen comes from Africa or from America. On the other
hand, there is no visible difference between the pollen grains in the
African species of Macrolobium sensu stricto and those in the species
transferred to Gilbertiodendron and Pellegriniodendron.

MARKGRAF divides Gnetum into two sections, Gnemonomorphi and
Cylindrostachys. The former is subdivided into Eugnemones (Asiatic),
Micrognemones (African, Fig. 9 B), and Araeognemones (American,
Fig. 9 A). Each subdivision has a special pollen type. The pollen type
in the Eugnemones is similar to or identical with that in Cylindro-
stachys (Fig. 9 C).

In every young science, and palynology is one of them, it is parti-
cularly important to exercise great care to avoid hasty conclusions.
There are many pitfalls in the path of palynology. For instance, the
pollen grains in Salix are, as a rule, long and narrow and provided with
three furrows, while in the closely related Populus they are spherical
and without distinct apertures. The pollen grains in Larix and Pseudo-
tsuga have no air-sacs, but those in related genera have. The pollen
grains in Leschenaultia are strikingly different from those in other
goodeniaceous genera. They are united in tetrads, in one species (Le-
schenaultia longiloba) often even in polyads (Fig. 10).

This does not necessarily imply that in some cases pollen morpho-
logy runs parallel to recognized taxonomic characters, while in other
cases it does not. It may thus be possible to bridge the pollen-morpho-
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logical gaps between Salixz and Populus, or between Larix and Cedrus.
The occurrence of tetrads and polyads in Leschenaultia is not more
remarkable than is, for instance, the mixed occurrence of monads,
tetrads, and polyads in the Mimosoideae. But even now, and for-
tunately, many mysteries remain unsolved. They are one of the many
incentives that stimulate continued palynological research.

Botaniska Notiser 1954.
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Palynology: Aspects and Prospects. lIL

Edited by G. ERDTMAN.

The previous parts of »Palynology: Aspects and Prospects» were
published in Svensk Botanisk Tidskrift, Vol. 42, pp. 467—483, 1948,
and Vol. 45, pp. 233—256, 1951. The present part deals with palynology
in France, Russia, and North America.

For several reasons palynological research work in IFrance will attract
parlicular attention this year. Thus, at the 8th International Botanical
Congress to convene in Paris in July, palynology will, for the first time,
be represented by a section of its own. In cooperation with some of
her colleagues the secretary of the section, Dr. M. VAN CamPO, briefly
reviews below the French institutions and scholars engaged or interested
in palynological research work (p. 000). These notes are followed by
some lines devoted lo the memory of Professor G. DuBoIs, who has
been active in France for 30 years in the field of pollen statistics
{p. 000). A summary, by Professor G. LEMEE, of the main results of
pollen-statistical investigations in France will presumably appear in a
forthcoming part of »Aspects and Prospects».

The chapter »Palynology in Russia» consists of two papers. One of
them, by Mme TCHIGOURIAEVA, deals wilth the pollen grains in Ephedra
and suggested precursors to this pollen type. In the other paper,
0. GorobprOV discusses pollen grains, including pollen grains of Arte-
misia, from Quaternary strata in the Kotelny Island, one of the New
Siberian islands. These papers have been translated at the C.E.D.P.
(Centre d’Etudes et de Documentation Paléontologiques, 3 Place Val-
hubert, Paris V¢). The Bulletin Trimesiriel d’Information edited by
this agency lists the titles of a number of other Russian papers on paly-
nology now available in French translation.

The notes on palynology in North America (p. 98) are a mere
enumeration of the papers read at two palynological symposia held in
the U.S.A. in 1953. Nevertheless, they convey, in a nutshell, an idea of
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the scope. trends, and results of the palynological research work carried
out in Canada, the United States, and Mexico.

La Palynologie en France.

Exposé Générale.

Par M. Van Campo.

Les recherches sur les pollens sont faites surtout dans la région pari-
sienne et a Strasbourg.

A Paris, le laboratoire du Professeur P. DEFLANDRE el le laboratoire
de Palynologie du Muséum d’Histoire Naturelle ont a4 leur actif des
recherches sur la morphologie des pollens fossiles et vivants. Les paly-
nologistes connaissent surtout P. DEFLANDRE par ses belles découvertes
de pollens dans les silex. I1 a bien voulu nous communiquer les indica-
tions suivantes sur les travaux en cours dans son laboratoire:

»Parmi les travaux qui sont & V'actif du Laboratoire de Micropalé-
ontologie de I'Ecole Pratique des Hautes études, 96 boulevard Raspail
Paris VI, on signalera tout d’abord un Mémoire de L. VALENSI (Poitiers) :
microfossiles des silex du Jurassique moyen. Ce Mémoire, qui a servi
de Thése de Doctorat, parait dans les Mémoires de la Sociéié Géologique
de France, T. XXXII, N° 68 (1954), surtoul consacré aux Dinoflagellés
et aux Hystrichosphéres, il mentionne aussi des pollens et des spores,
qui sonl figurés mais non encore identifiés avec précision.

JEAN DEUNFF (Rennes) poursuit ses recherches sur les microorganis-
mes planctoniques des roches primaires de Bretagne (Hystrichosphéres
du Silurien et éventuelles spores du Dévonien). Il a déja publié une
note préliminaire sur ce sujet (C. R. Acad. Sc. T. 233, 1951, p. 321).

Madame M. DEFLANDRE-RiIGAUD (Paris), dans un programme général
d’étude des Silex crétacés de France et d’Union francaise a examiné
des silex du Sénonien supérieur du Bassin parisien, dont elle a déterminé
les microfossiles, en particulier les Hystrichosphéres; une note sera
publiée trés prochainement sur ce sujet.»

Le Laboratoire de Palynologie, installé au Muséum d'Histoire Natu-
relle, 61 rue de Buffon, Paris V, a été organisé de la facon suivante:
a colé des appareils nécéssaires aux analyses polliniques nous avons
constitué des collections et des fichiers.

Les collections des pollens de Coniféres comprennent actuellement
environ 1600 préparations; les études entreprises sur ces pollens ont
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pour but une description détaillée de 'exine pouvant ¢tayer des recher-
ches de systématique et de phylogénie. Les pollens des Abiélacées,
des Taxodiacées, des Cupressacées ont ét¢ examinés avec soin, des
recherches sur les pollens des Araucariacées sont en cours. Pour les
Coniférales, la tendance actuelle esl sans conlesle de faire jouer aux
grains de pollen vivants et fossiles un grand réle dans la classification
et en 1950, dans un fascicule de son traité sur les Gymnospermes,
H. GAUSSEN n’hésite pas & commencer son chapitre sur la classification
des Coniférales par un tableau séparant les Taxines des Podocarpines
el des Pinoidines d’aprés leurs grains de pollen. Nous sommes parti-
culierement convaincus que les pollens doivent étre de moins en moins
négligés dans les classifications, nous suivons en cela le courant qui se
dessine depuis quelques années, nous pensons que les pollens peuvent
étre des indicateurs de I'évolution de premier choix se différenciant en
cela de nombreux autres organes de la plante beaucoup plus sensibles
aux conditions du milieu.

La collection des pollens de I’'Herbier de France est en cours de réa-
lisation, les pollens sont montés par la méthode de R. P. WODEHOUSE,
I’auteur n’ignore pas les critiques que Pon peut faire 4 cette technique,
mais les préparations sont faites trés rapidement et dans 1’état actuel
des moyens du laboratoire nous sommes partis de I'idée suivante:
mieux vaul une collection imparfaite qui existe qu'une collection par-
faite qui n’existe pas, nous montrant en cela fidele disciple de notre
Maitre H. GAUSSEN qui a écril: »un ouvrage imparfait qui parait vaut
mieux qu'un ouvrage parfait qui ne parait pas». Toutefois lorsque de
jeunes chercheurs travaillent au laboratoire, nous leur apprenons les
techniques que nous avons eu le privilege d’appliquer en Suéde lors
d’un stage dans le Laboraloire de Palynologie de Bromma.

Outre les collections nous sommes entrain de constituer ces instru-
ments de travail indispensables que sont les fichiers. Deux fichiers
illustrés sont en cours d’organisation, les fiches portent une reproduc-
tion des dessins ou des microphotographies de pollens ou de spores
choisis pour leur qualité ainsi qu’une indication du livre ou de I’article
dont ils ont été extraits ou bien des microphotographies ou des dessins
inédits. L’idéal serait qu’a chacune de ces fiches corresponde une pré-
paration, actuellement nous avons plus de fiches que de préparations.
Ces fiches sont d’'un grand secours pour faire une premiere détermi-
nation des pollens et des spores trouvés dans les préparations, notre
souci constant a été de mettre a la disposition du plus grand nombre
possible de chercheurs un instrument qui leur évite les premiers écueils
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de T'analyse pollinique et leur permelte de faire rapidement du travail
utile. Ce fichier se manipule au moyen d’index colorés donnant les
modalilés indiquées sur les fiches perforées des laboratoires du J. IVER-
SEN el K. FAEGRI.

Un deuxieme fichier comprend les reproductions des mémes fiches
classées par ordre alphabétique des familles et destiné plutot aux re-
cherches de systématique, un fichier annexe de petites fiches ordinaires
classées par ordre alphabétique des genres permet de trouver rapide-
ment les collections et dans les fichiers les documents concernant une
espece donnée.

Un fichier illustré classé par ordre alphabétique des genres existe au
Centre de Documentation du Muséun.

Le fichier bibliographique est pour une grande part la reproduction
de celui du Laboratoire de Palynologie de Bromma.

Ces fichiers sont entrepris avec I'appui du Centre de Documentation
du Muséum dirigé par le Professeur J. ROGER qui a bien voulu nous
donmer les precisions suivantes:

Lorganisation de la documentation palynologique
en France.

(Vest essentiellement de 'organisation méthodique de celte documen-
tation, dans le cadre du Centre d’Etudes et de Documentation Paléonto-
logiques du Muséum National d’Histoire Naturelle (3 Place Valhubert
Paris V) que nous voulons parler. La coordination de la bibliographie
et de l'ensemble de la documenlation relative aux spores et pollens
étant un exemple caractéristique du fonctionnement du C.E.D.P., il est
indispensable de dire au préalable quelques mots de cet organisme.

Les principes fondamentaux ayant présidé a la mise en place de ce
centre d'information sont les suivants: grouper a 1'échelle internatio-
nale, sans porter préjudice aux organisme existants, les renseignements
et informations de toutes natures relatives a la paléontologie et, en
méme temps, réunir les renseignements fournis par d’autres disciplines,
géologie au sens large. biologie, techniques de laboratoire etc. . . . que la
recherche paléontologique utilise.

Pratiquement la premiére source d’informations est fournie par la
bibliographie, par les articles et ouvrages, au fur et 4 mesure de leur
parution. La premieére tiche du C. E. D. P. est donc le dépouillement
méthodique et accéléré du maximum de littérature. Dépouillement
méthodique, c’est a dire que non seulement les litres sonl mis sur fiches
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et classés suivant un double systéme (alphabétique et matiéres), mais
les catégories de la systématique sont aussi mises sur fiches (signaléti-
ques et, dans toute la mesure du possible, aussi fiches illustrées). Dé-
pouillement accéléré, c¢’est & dire suivant un rythme hebdomadaire.

Comme complément & cette premiére base il a fallu, évidemment,
prévoir la possibilité de diffuser toute la documentation. A cette tache
essentielle s’ajoutent encore: un service de recherches d’ouvrages et
périodiques difficiles a obtenir normalement, un service de traductions
étendu aux langues d’alphabet non latin, etc.

Cette documentation est méthodiquement ¢établie et, en principe, com-
plete depuis 1940. Pour divers secteurs, en raison de l'existence dans
le cadre des chercheurs scientifiques du C.E.D.P. ou du Muséum, d'un
ou plusieurs spécialistes qualifiés, il a été possible d’élaborer plus com-
pletement la documentation et de I'étendre de facon exhaustive, notam-
ment aux années antérieures a 1940.

La paléobotanique en général et la palynologie en particulier représen-
tent précisément I'un de ces secteurs.

Dans le domaine palynologique, grice a Pactivité de Mme VAN CAMPO,
la réalisation de la section telle que nous l'entendons, fut en grande
partie effectuée au moment de la premiere réunion de la Commission
Internationale de Palynologie & Paris le 18 Septembre 1953.

G. ErRDTMAN, Président de cette Commission, a soutenu l'idée d'une
centralisation, au C.IE.D.P., de la documentation palynologique, étant
entendu que, comme de coutume, elle continuerait a se faire également
a son laboratoire de Bromma pour les tirages a part.

Trois mesures importantes furent proposées par le Prof. ERDTMAN el
furent adoptées:

1. Communication au C.I5.D.P. du vaste fichier palynologique com-
plet réuni & Bromma. Ce fichier est maintenant incorporé a la docu-
mentation du C.E.D.P. et comporte environ 4500 références.

2. Appel adressé aux palynologistes pour que, continuant d’adresser
leurs publications au laboratoire de Bromma, ils en assurent en méme
temps le service au C.E.D.P.

3. A I'avenir la bibliographie annuelle palynologique sera réunie au
C.E.D.P. et sa publication se fera dans Grana Palynologica.

Aprés ces rappels nous pouvons tracer les grandes lignes de la docu-
menltation palynologiques existant au C.E.D.P.

1. Bibliographie. Outre le fichier général du C.E.D.P., par ordre
alphabétique des auteurs, il existe un fichier spécifiquement palyno-
logique, complet, classé suivant le plan de la bibliographie palynologique
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de G. Erp1TMAN. Evidemment les références nouvelles viennent chaque
semaine s’y ajouter. Signalons que cet ensemble peut, non seulement
ttre consulté sur place, mais qu’il peut étre diffusé en totalité ou partie
sous forme de copie sur papier héliographique.

2. Systématique des spores et pollens. Des fichiers signalétiques et
des fichiers illustrés lui sont réservés.

a. Fichiers signalétiques. L’'un comprend les genres (et toules les
catégories supra-spécifiques) dans 'ordre alphabétique. Un autre donne
dans T'ordre alphabétique également les noms d’espéces. Dans un troi-
sieme fichier les espéces sont groupées suivant la classification.

b. Fichiers illustrés. Ils comprennent des fiches du format 185 X245
mm. portant la figuration des spores et pollens et, en outre, leur descrip-
tion. Un jeu de fiches illustrées est classé par ordre alphabélique des
genres.

3. La bibliothéeque palynologique de tirages a part est en voie de
constitution. Outre les grands services qu'elle rend pour la consultation
sur place, elle permet d’obtenir dans un temps plus court la réalisation
des microfilms d’articles qui sont demandés.

4. Le palynologiste peut encore faire appel aux autres moyens d’in-
formation du C.E.D.P. par exemple il est souvent trés utile de pouvoir
trouver des références sur la straligraphie, la sédimentation, les tech-
niques de laboratoire, ete. . . . 11 faut signaler aussi le lot de traductions
existant déja et qui s’accroit sans cesse.

I1 apparait done que la centralisation réalisée, sans nuire & Porigi-
nalité des iravaux de chacun, produit déja d’heureux effets. Elie dimi-
nue les pertes de temps qui résultent de la recherche des informations,
et des difficultés d’acces & la documentation. De plus, par la collabora-
tion ainsi établie, par le dépouillement méthodique des publications
périodiques, on peut réaliser une documentation sans lacunes.

L'ampleur des résultats que peul donner une telle organisation ne
pourra d’ailleurs étre appréciée que dans un avenir de quelques annces.
Une active persévérance sera cerles nécessaire.

Peu d’¢tudes ont été faites en France sur les pollens atmosphériques
en liaison avec les études médicales. Sur le rhume des foins, les phéno-
menes allergiques sont étudiés par le Docteur HALPERN dans son ser-
vice de ’hopilal Broussais; celte année vont étre entreprises des études
systématiques sur la richesse en pollens de l'atmosphére parisienne.

Pour ce qui concerne I'étude des pollens liée a 'apiculiure Monsieur
J. LouvEAUX a bien voulu donner le lexte suivant: k
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»Différents travaux sur le pollen sont actuellement poursuivis a la
Station de Recherches Apicoles de Bures-sur Yvette (Seine-et-Oise).»
Deux directions principales sont suivies:

1. Analyses polliniques de miels francais. Ce travail est conduit par
les méthodes d’analyse pollinique des miels telles qu’elles ont été dé-
finies par la Commission de Botanique Apicole de 'ULS.B. en 1952.
630 miels environ ont été analysés, en provenance de toutes les régions
de France mais plus spécialement de la région parisienne. Plusieurs
dizaines de miels étrangers ont été en outre examinés pour servir de
controle en matiére de repression des fraudes. Le but du travail est
d’arriver a pouvoir caractériser les différents miels francais quant a
leur origine géographique et d’établir les liaisons existant entre la flore
locale et la composition du miel. Un mémoire sur les résultats obtenus
jusqu’ici est en cours de rédaction.

2. Etudes sur la récolté et T'utilisation du pollen par les abeilles.
Ce travail est conduit a l'aide de trappes a pollens, un article sur ce
sujet est en cours de publication.

Des études sont également faites a4 la Station de Bures sur la valeur
alimentaire du pollen et sur ses propriétés biologiques.

Des analyses polliniques de miels sont faites également &4 Nice par
M. Barsier (Laboraloire de recherches apicoles des Services Vétéri-
naires), par M. BALDENSPERGER (Centre de diagnoslic de Guebwiller,
Haut-Rhin), ainsi que par le Dr. MOREAUX de la Faculté des Sciences
de Nancy.

Madame C. So0sA-BOURDGUIL (Laboratoire de Génétique du Cenlre
National de la Recherche Scienlifique, Gif-sur-Yvette, Seine-et-Oise} a
entrepris des recherches sur la composition biochimique des pollens
dans ses rapports avec la physiologie et la génétique, sur la stérilité et
les déficiences des pollens, sur la composition comparée des pollens
et des spores et enfin sur la composition des pollens et la systematique.

Des analyses polliniques, afférentes aux recherches pétroliféres, ont
¢té entreprises par M. C. SITTLER, Institut Francais du Pétrole, 4 place
Bir-Hakeim, Rueil-Malmaison, Seine-et-Oise.

Les recherches des spores dans les charbons avaient été pratiquées
a Lille, elles sont actuellement poursuivies, accessoirement d’ailleurs,
par M. B. ALPERN, Centre d’Etudes et de Recherches des Charbonnages
de France, Verneuil, Oise.

Les laboratoires d’analyse pollinique de Strasbourg sont spécialisés
dans P'étude des tourbes et des sédiments quaternaires. Le Professeur
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G. DuBoIs avait fondé au laboraloire de Géologie et de Paléontologie
de la Faculté des Scierices, 1 rue Blessig a Strasbourg, un centre d’ana-
lyses polliniques, il était aidé dans ses travaux par Madame DusoIs.

Le Professeur G. LEMEE de I'Institut de Botanique de la Faculté des
Sciences, rue de I'Université, a Strasbourg, a pratiqué Panalyse polii-
nique en phytosociologue averti.

Il nous semble trés important de signaler que, cette année, pour la
premieére fois en France, altention des éludiants en Sorbonne est large-
ment attirée sur 'importance des pollens pour la systématique végétale
dans le cours du Professeur M. CHADEFAUD.

Nous terminerons par un souhait, le: VIIIeme Congrés International
de Botanique comprend une section de Palynologie; d’aulre part pen-
dant le Congres, la Cornmission internationale de Palynologie poursuivra
ses travaux sous la présidence du G. ERDTMAN, nous avons l'espoir que
les Palynologistes assisteront nombreux aux séances et que leurs dis-
cussions contribueront & faire progresser cetle science, jeune encore,
qui promet d’enrichir considérablement le domaine de la Botanique.

Georges Dubois “10.9. 1890, ¥2.10. 1953.

Par J. SITTLER-BECKER et J. SAUVAGE.

GEORGES DuBOIS naquit & Armentiéres {Nord). Aprés avoir été éléve du
Lycée de Lille, il poursuivit & I'Université de cette ville des études de méde-
cine et de sciences naturelles. Au cours de ses années lilloises, GEORGES DUBOIS
fut I'éleve des géologues J. GOSSELET, encore aclif, et surtout de CH. BARROIS,
ainsi que des palébotanistes CHARLES et PAUL BERTRAND.

Le ler avril 1928 la Taculté des Sciences de Strashourg le désigna pour
occuper la chaire de Géologie et de Paléontologie. En 1934, succédant a M. E.
DE MARGERIE; GEORGES DuBoIS devint Président du Service de la Carte Géo-
logique d’Alsace et de Lorraine.

Le nombre de ses publications s’élévent 4 261. Elles se rapportent pour la
plupart & 'étude des terrains quaternaires, & la connaissance de la tourbe et
de Thisteire forestiere neise en évidence par I'analyse pollinique.

I a montré que la classification des lignes de rivages, proposée par DEPERET,
pouvait s’appliquer, pour les lignes les plus basses, a la région nord de la
France. Preuve a été faite, par corrélations stratigraphiques, qu’aprés la der-
niére ligne de rivage suspendue, le niveau de I'Océan s’était abaissé eustatique-
ment pendant la poussée glaciaire wiirmienne, puis était remonté, également
custatiquement, lors de la derniere des glaciations terminales (transgression
flandrienne).

Il a synchronisé, toujours par la Paléontologie stratigraphique, cette trans-
gression flandrienne avee les multiples mouvements transgressifs et régressifs
des détroits danois et de la Baltique, établissant que ces événements étaient
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dus a linterférence de la transgression flandrienne et du soulévement local
isostatique épiglaciaire et postglaciaire du Massif scandinave. Il fut le premier
en France qui appliqua aux phénomeénes flandriens la géochronologie post-
glaciaire de DE GEER.

La nécessité de coordonner les événements flandriens les plus récents ame-
nerent GEORGES DuUBOIS A s’intéresser aux analyses polliniques des tourbes en
appliquant la méthode de vON PoST et LAGERHEIM. Grice a lincessante col-
laboration de Mme Dusors, il a pu faire depuis 1934 un nombre considérable
d’analyses polliniques et établir existence en notre pays de deux types d’his-
toire forestiére fort différents dans leurs détails, bien que synchronisables,
celui des régions montagneuses et celui des régions de plaines. Une école
d’analyse pollinique, dans laquelle travaillérent 15 de ses éleves, fut crée a
Strasbourg.

Pendant la guerre de 1939 le Professeur et Mme DuBols étudiérent les
les dépots tourbeux du Massif-Central, et c’est a leur base, dans des niveaux
argileux, que furent déterminées les variations climatiques de Poscillation
allerbdienne. Actuellement I'histoire de multiples régions (Fiandres, Bretagne,
Bassin parisien, Ardennes, Plaine d’Alsace, Vosges, Jura, Alpes, Massif-Central)
a été élablie par analyse pollinique.

GEORGES DupoIs était un naturaliste, doué d’'un don d’observation et d'une
mémoire remarquable. Il aimait la perfection dans le travail et avait le méme
souci de culture générale, musicale, littéraire et artistique.

Sa parole évocatrice, son enseignement clair, agrémenté d’anecdoles amu-
santes, son enthousiasme surtout ont suscité bien des vocations de botanistes
et géologues. Il nous sera impossible de parcourir I'Alsace, sans le revoir par
la pensée, vétu d'un loden brun, chaussé de gros souliers a clous, son marteau
de géologue 2 la main et suivi d'une troupe joyeuse.

GEORGES DuBois participa, début septembre 1943, au Congres de I'INqQua
a4 Rome et a Pise. Il y fit une communication synthétisant les résultats palyno-
logiques obtenus par son école.

Revenu en Irance, il assista le 18 septembre i la premiére réunion de la
Commission Internationale de Palynologie qui se tenait & Paris et out il devait
représenter son pays.

La Palynologie en Russie.

1. Paysages pléistocénes peri-glaciaires en Asie du Nord.!

Par B. N. GORODKOV.

Il exisle parmi les paléographes des désaccords sur les représentations
des paysages périglaciaires des grandes glaciations du Pléistocene.
L’opinion dominante est que, a4 la limite des glaciers, ou au voisinage

! Comptes rendus de 'Académie des Sciences de 'URSS, 1948, t. 61, no. 3, p. 513—
516. Trad. PIETRESSON DE SAINT AUBIN (Centre d’Etudes et de Documentation Palé-
ontologiques, No 143).
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direct des toundras préglaciaires, existaient des »steppes périglaciaires»,
des »steppes loessiques froides» et méme des déserts rappelant ceux de
la Mongolie actuelle, ¢’est-a-dire des paysages préglaciaires essentielle-
ment différents des paysages arctiques contemporains (2, 4).

Les partisans d'une succession de zones de paysages différente de
celle d’aujord’hui pour les époques glaciaires, appuient leur opinion
non seulement sur les conditions climatiques nettement continentales
dans la bande périglaciaire, mais aussi sur la présence dans les dépots
de pollens de végétaux steppiques, en particulier d’absinthe et de carotte.
Bien des paléobotanistes ont soutenu l'existence des »steppes périgla-
ciaires» par 'analyse de la flore actuelle de 'Arctique, ou ils ont trouvé
des végétaux de disjonction dite arcto-steppique (1, 9).

Les partisans de la sucession normale des zones de paysage au
Pléistoceéne soutiennent que les aires de végétation arcto-steppiques ont
été instituées d’aprés des erreurs: les analyses des restes fossiles d’iige
glaciaire témoignent de toundras périglaciaires, et non de steppes (3, 8).

En 1927, B. N. Goropkov et E. S. KOROTKIEVITCH oni rapporté de
I'ile Kotelny (archipel de la Nouvelle Sibérie) un échantillon minéral
et organique de pollens de 21.5 1. d’eau, obtenu par dégel de glaces
fossiles (pétrifiées).

Cette glace a é1¢ extraite d’'un affleurement de rivage peu élevé, a
I'embouchure de la riviere Katalinka sur la rive nord ouest de lile,
au voisinage de collines basses constituées de calcaire Paléozoique. La
glace pétrificée se trouve ici, comme cela est particulier aux glaces fos-
siles des iles de la Nouvelle Sibérie, traversée de veines ¢paisses de
couches loessiformes et recouverte d'une couche de limon loessiforme
de 40-—60 cm d’épaisseur.

La réparlition égale des pollens dans la glace, les petites bulles d’air,
qu'elle contient, étant elle méme trés compacte, témoignent d'une pro-
venance d'un ancien névé. Le pollen sec détaché s’¢leve & 85 g. environ.

R. V. FEDOROVA a procédé a l'analyse des nombreux pollens et
spores, séparés du substratum mince et poudreux, renfermant aussi pas
mal de restes de petils végétaux. Sur 664 grains polliniques, 4 %o repré-
senlaient du pollen arboréen, 80 %o du pollen non arboréen, et 16 %o
des spores. Une partie des pollens proviennent des couches antéquater-
naires, de large étendue sur I'ile Kotelny. Parmi les pollens arboréens
prédominent ceux de Pinus sibirica et de P. silvestris, les autres -appar-
tenant a Picea, Betula, Alnus. Ce pollen provient sans conteste dun
transport éloigné.

Les couches de couverture contenaient beaucoup plus de pollens
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arboréens ce qui s’explique par le voisinage des loess a 'epoque de la
fusion intense des glaces pétrifiées, particulierement dans le cours de
la période chaude optimum postglaciaire. Oulre les pollens, ces dépots
contenaient des fragments de radicelles indéterminés, et d’autres tissus
végétaux.

Le pollen non arboréen de la glace se composait pour 52 %o d’ Arte-
misia et pour 35 %o de graminées; parmi les autres pollens, en partie
indéterminable, on releve Chenopodiaceae, Caryophyllaceae, Ericaceae.
On n’a pas signalé de pollens de Salix et de Carex ni d’arbres feuillus,
malgré les excellentes conditions de conservation dans la glace. Parmi
les spores prédominaient nettement celles de mousses proprement dites,
mais on en a vu aussi quelques unes d’hépatiques, de fougeres et de
sphaignes.

Dans la flore actuelle de 1'ile Kotelny, contenant environ 75 espéces
de plantes vasculaires, nous ne rencontrons absolument aucun repré-
sentant des Artemisia et Chenopodiaceae. Parmi les saules, Salix polaris
est lrés commun; parmi les Cyperaceae on trouve deux especes d’Erio-
phorum. Parmi les mousses, abondantes au sud de I'ile, on trouve des
sphaignes. I.es graminées sont universelles. Ainsi, la végétation de début
de la derniére époque glaciaire, dans la région de I'ile Kotelny différait
de celle des déserts polaires de ce méme temps.

La seule analyse pollinique ne peut donner des résultats suffisants
pour reconstituer les paysages, mais elle y est d’'un grand secours, en
présence d’autres restes fossiles, dégagés de la pétrification glaciaire
pulvérisée, par R. V. FEDORGVA et E. S. KOROTKIEVITCH. Parmi de trés
nombreux débris de feuilles de graminées et de mousses proprement
dites (familles des Amblystegiaceae, Bryaceae, etc.), nous avons déter-
miné quelques fleurs bien conservées de graminées: Atropis angustata
V. Kreez., et Deschampsia aff. brevifolia R. Br. La premiere prospére
actuellement parmi les glaces de la Nouvelle Zemble et de la lerre
Francois-Joseph, dans les déserts polaires du Taimyr nord et de Iile
Kotelny. Elle occupe des emplacements {roids, découverts, presque
dépourvus de neige. L’habitat local des Deschampsia est semblable.
A ces especes arcliques typiques se rattachent des mousses de substra-
tum calcaire, Barbula aff. rigidula Mitt. (déterminées par L. I. Savirch).
On a rencontré également des enveloppes feuilles externes d’inflores-
cences d’Artemisia aff. borealis Pall. Tous ces restes se distinguent des
végétaux actuels par des dimensions un peu plus faibles ce qui témoigne
d’'un climat plus rude. 11 y a correspondance entre les pollens prédomi-
nants et les débris microscopiques.
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Parmi les aulres gisements de la zone des déserts polaires, nous con-
naissons bien, grice a4 des recherches appropriées, celui de I'ile Wrangel.
A la différence des iles de la Nouvelle Sibérie, cette ile n’a pas été
atteinte par la glaciation, c’est pourquoi 'on rencontre dans sa flore et
dans sa faune un grand nombre de formes interglaciaires. On compte
sur 'ile Wrangel environ 170 espéces vasculaires, malgré des étés plus
froids que ceux de l'ile Kotelny. Parmi cette végétation quaire absin-
thes des déserts polaires sont assez communes. Sur les rochers de I'ile
Henriette, voisine de celle de la Nouvelle Sibérie, on n’a trouvé jusqu’a
ce jour qu'une seule absinthe (Artemisia henriettae Krasch.) voisine de
A. borealis. 11 est permis de supposer qu’'a la fin de la derniére période
interglaciaire la végétation était la méme dans la région de Kotelny et
de Wrangel, mais la glaciation ultérieure I'a en partie anéantie et a
crée une différence floristique entre les zones désertiques polaires de
ces deux iles.

Draprés l'analyse des inclusions parmi les glaces pétrifiées de l'ile
Kotelny, nous arrivons aux conclusions suivantes sur les conditions
géographiques de la Iakoutie septentrionale au début de la derniére
époque glaciaire, conclusions correspondant jusqu’a un certain point
aux reconstilutions de E. von ToLL (10).

Le glacier de la plaine lakoute est resté immobile, dans une Lrés
grande mesure, aux stades les plus anciens de son développement; il
en est résulté dans les points de relief bas des accumulations d’apportls
neigeux qui se sont transformés en névé et ont formé a leur base des
ensembles de glaces pétrifiées.

Au moment ol s’accomplissail celte accumulation de névé, il existait
encore de vastes surfaces polaires désertiques, probablement sur les
hauteurs peu enneigées. Ces surfaces montraient une flore voisine de la
flore actuelle des déserts polaires dans les lieux non atteints par la glacia-
tion; elles étaient commue aujourd’hui, privées de végétation arboréenne
sur au moins 50 % de leur étendue. La végétation des déserts polaires
du Pleistoctne recevait 1'été des pollens des surfaces de névés et gla-
ciaires, et I'hiver, ces déserts recevaient pas mal de poussiéres minérales
et organiques, comme le font maintenant les glaces riveraines de la
mer aupres des iles de Nouvelle Sibérie (5).

Les limons loessiformes, largement, développées dans la Iakoutie du
nord, sont surtout d’origine éolienne. Ils se sont auccumulés dans les
glaces de névé. Le secteur actuel des glaces mortes des iles de la Nou-
velle Sibérie représente le paysage du Pleistocéne tardif, alors que
Pancienne glaciation générale cédait du terrain. La fonte des glaces
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mortes appelait I'accumulation en surface de couches loessiques. Ces
couches »toundrasiennes» étaient ravinées par des torrents: elles s’amon-
celaient et se réamoncelaient dans les dépressions, formant des veines
minérales contenant des restes d’animaux quaternaires. Plus tard des
inclusions plus puissantes de couche loessiformes remaniées commen-
cerent & se faire remarquer en surface, recouvrant des pétrifications
glaciaires, et se redeéposaient de nouveau, constituant des variétés de
couches loessiformes distinctes par leur composition minérale.

Les paysages des régions bordiéres glaciaires de la lakoutie, et, pro-
bablement, aussi des autres régions périglaciaires du Pleistocéne repré-
senlaient des déserts polaires et des toundras, et non pas des steppes.
Plus au sud, ils se chargaient graduellement de loess.

En conclusion des considérations sur 'appartenance végétale des pol-
lens de Chenopodiaceae dans les apports préglaciaires. on a estimé
qu’ils constituaient, de méme que ceux d’Arfemisia, un argument en
faveur des steppes périglaciaires. SAKS (7) a publié des analyses polli-
niques des dépdts de glaciation maximum au nord de la Sibérie occi-
dentale, ou il signale des pollens d’ombelliferes, et NIRKITINE (6) a com-
muniqué des déterminations de semences de Chenopodiaceae, dont
quelques unes plus méridionales que celles de la dépression Sibérienne,
mais a peu prés de méme age. Ces semences appartenaient & Cheno-
podium album, C. glaucum, C. polyspermum et C. rubrum. Ce sont des
espeéces couranles de rivages qui aujourd’hui prosperent sur les allu-
vions récentes du loess de la dépression Sibérienne occidentale. Elles
devaient é&tre trés communes sur les berges des lorrents fluvioglaciaires
au Pléistocene, sans présenter avec les steppes le moindre rapport.
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2. Structure du pollen des Gnétales.'

Par A. A. TCHIGOURIAEVA.

11 existe différentes theéses sur la position phylogénique des Gnétales,
et dans le systéme leur place n’est pas encore bien nette. Ainsi par
exemple, Kozo-PorLiansku (5), ainsi que d’autres auteurs, eslime que
IV'Ephedra est un descendant des Coniferes, Welwitschia, descendant des
Bennettitales, tandis que Gnetum provient d'un Angiosperme voisin du
groupe des Santalacées. Kozo-PoLIANSKII (6, 7) fait descendre I'EEphedra
des Cordaites, ainsi que les Coniféres, tandis qu’-il considére Welwit-
schia et Gnetum comme des représentants des Santalacées. HEINTZE
rapporte les Gnétales aux Polygalales.

Depuis quelques années on se sert aussi des caractéres morpholo-
giques du pollen pour des questions de phylogénie (2, 4, 6 etc.).

Sans m’arréter en détail a la description du pollen des Gnétales, que
I'on peut trouver dans un certain nombre d’ouvrages (1, 6, 9), remar-
quons seulement que le pollen des trois genres de Gnétales est différent.
L’Ephedre et Welwitschia sont plus prés entre eux que de Gnefum.
Le pollen de Gnetum est sphérique et porte des épines; le pollen
d’Ephedra et de Welwitschia porte des sillons et des cotes, grace aux-
quels »le grain peut changer de forme et de dimensions sans déchirure
de 'enveloppe>.

D’aprés Kozo-PoL1aNskll, le pollen d’Ephedra et de Welwitschiu est
hautement spécialisé.

Dans les dépdts du Permien supérieur el du Trias inférieur du Pré-
oural méridional, nous avons rencontré des grains de pollen qui per-
mettent de faire quelques hypotheses sur 1'origine des Gnétales.

Le trait caractéristique des grains de pollen trouvés est I'existence de
facettes, leur caractére sillonné, et certains possedent des sacs a air —
railés» (Iig. 1, 2, 4, 5. 6), les autres portent des sacs a air réduits (Iig.
3, 7, 9) et les troisitmes n’en possédent pas du tout (Fig. 8, 10).

Ces grains appartenaient probablement a des Coniféres du Permien.
Le caractére sillonné des grains de pollen est de toute évidence une
adaptation aux conditions xérophytes. Les sillons donnaient de 1’élasti-
cité et permettaient le changement de forme du grain sans abimer 'en-
veloppe, lorsque les conditions d’humidité changeaient [analogie avec
les grains de pollen de I'Ephedra et de Welwitschia (6)].

! Dokl. Ak. N. S.S.S.R. (1949), t. 65, No 4, p. 555—557. Trad. S. KErcHIAN (Centre
d’Etudes et de Documentation Paléontologiques, No 768).
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Cette interprétation concorde avec ce que les grains de pollen du type
coniféere avec un corps sillonné se rencontrent seulement dans les
dépots permiens et peut-étre dans les dépots du Trias inférieur, tandis
que pour I'Europe un certain nombre d’auteurs {(KRICHTOFOVITCH etc.),
indiquent un caractére chaud, sec du climat et un caractére xérophyte
de la végétation. Il est évident que cette xérophytisation ne pouvait pas
ne pas de faire sentir aussi sur la morphologie du pollen. Les formes
initiales de ces Coniféres a grains de pollen sillonés étaient probable-
ment les grains de pollen de Cordaites a un sac a air, entourant le corps
du grain. La cause d’une telle hypothese est la présence de formes chez
lesquelles on trouve des traces d’ailes rondes (Fig. 2, 3, 5).

Le lien des Coniferes avec les Cordaites, basé sur la morphologie,
s'établit par I'intermédiaire du genre Permien Walchia, ayant des grains
de pollen a un seul sac a air.

La présence de formes inlermédiaires (I'ig. 3, 7, 9) entre les formes
»ailées» (Fig. 1, 2, 4, 5, 6) et les formes »nues» (Fig. 8, 10) montre
que des formes »ailées», sillonnées, ont donné naissance aux formes
»nues». Nous avons déja remarqué un fait analogue pour les Coniferes
sur un matériel plus vaste.

Les formes sillonnées pourraient etre les formes initiales pour les
grains de pollen de 'Ephedra et, en particulier, de Welwitschia.

Cette hypothese se fonde sur les fails suivants:

1) Analogie du caractére des sillons chez les formes permiennes fos-
siles trouvées et les grains de pollen actuels de 'Ephedra et de Wel-
witschia.

2) L’étude des grains de pollen de I'Ephedra, de Welwitschia, apres
la préparation habituelle par attaque par alcali & 10 % a montré que
I’'enveloppe de beaucoup de grains de Welwitschia a formé une sorte
de gradins a I’endroit correspondant aux sacs a air — aux ailes de nos
formes fossiles (Fig. 12, 13, 14, 15). Tandis que les grains de polien
d’Ephedra de différentes éspéces, étudiés en grande quantité et prove-
nant de nombreuses régions géographiques du monde, n’ont pas mani-

festé cette propriété, ce qui montre dans une certaine mesure leur plus
grande différence par rapport a nos formes initiales »ailées» que les
grains de pollen de Welwitschia.

3) L’adaptation actuelle de I’Ephedra et de Welwitschia 4 un habitat
xérophyte est également un »écho» de leur passé lointain.

Comme nous I'avons indiqué plus haut, les grains de pollen sillonnés
des Coniferes se rapportent au Permien, avec un climat chaud et sec.

Ainsi, le point de vue de Kozo-PoLianskil, d’apres lequel I'’Ephedra
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Fig. I- 10: grains de pollen fossiles, rencontrés dans les depots permiens et du

Trias supérieur (?) du Préoural du Sud. Fig. 11: Pollen actuel d'Ephedra foliata.

Fig. 12— 16: Grains de pollen de Welwitschia. — Dessinés & la chambre claire d’Abbe,
grossisement environ 600 fois. La structure des sacs est schématique.

est tin descendant des Cordaites, de méme que les Conilores, se con-
tinue par nos trouvailles de pollen.

En ce qui concerne l’origine de Welwitschia, il y a divergence.

Par la morphologie du pollen, Welwitschia et Ephedra sont voisins
et nous pensons que les formes permiennes sillonnées »ailées» pour-
raient étre les formes initiales pour les grains de pollen de Welwitschia,
tandis que Kozo-Polianskii éstime & priori que Welwitschia est né de
Gnetum, et que tous deux sont des representants des Santalacées.

Malheureusement parmi les Santalacées nous n'avions 4 notre dis-

o

position que des grains de pollen des genres Viscum, Thesium, & épines

Botaniska Notiser 195b.
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{analogie avec Gnetum), mais i trois pores. Par conséquenl, d’apres la
morphologie du pollen, il est difficile de rapporter le Gnetum (et encore
moins le Welwitschia) aux Santalacées.

Le pollen des Polygalales a principalement le type silloné (analogie
avec I'Ephedra), mais il est aussi polyporate, de sorte qu’'il nous semble
impossible de rapporler toutes les Gnétales aux Polygalales (HEINTZE),
en se basant sur la morphologie du pollen. i

La communication de ces quelques données a ¢été faite dans le but
d’attirer Pattenlion des chercheurs sur ce genre de trouvailles de pol-
lens fossiles, qui par la suite peuvent constituter des données précieuses
sur la phylogénese de ce groupe original et combler ia lacune de leurs
annales géologiques, car d’apreés l'avis de A. N. KricuTorovirci les
anciennes indications sur les Coniféres sont peu vraisemblables; par
exemple des déterminations comme Gnetopsis, qui sont probablement
des Cycadofilicales du Carbonifére supérieur, Ephedrites, déterminés
comme provenant du Jurassique, du Crétacé, etc.

Pdr la méme occasion jexprime ma grande reconnaissance au Pro-
fesseur B. M. Kozo-POLIANSKII pour ses indications précieuses.
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Palynological Conferences in the USA 1953.
A. Palynology Symposium, Yale University 21 February.

CaAIN, STANLEY A. (University of Michigan): The Use of Size-I're-
quency in the Determination of Species of Pollen.

[Mustrations from some of the genera will show cases in which the tech-
nique appears to be useful and other instances where it is inadequate alone, or
even useless,
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GRAYSON, JOHN (University of Michigan): A Size-Frequency Study
of Tossil Pinus Pollen from Lake Bottom Sediments of the George
Reserve Southeastern Michigan.

Daur, EiLir (Botanical Museum, University, Oslo, Norway): Climato-
logical Interpretation of Postglacial Pollen and Microfossil Records.

Frey, Davip G. (Indiana University): Wisconsin and post-Wisconsin
Palynology of Eastern North Carolina.

BUTLER, PaTRICK (Harvard University): Pollen Studies of Small
Swamp, Cape Cod, and of the Barnstable Marsh, Cape Cod.

DONALDSON, ALAN (University of Massachusetts): Plant Microfossil
Study of a Cape Cod, Massachusetts Peat Bog.

TaNaTiuS, HEIRKI (Yale University): Lateglacial and Postglacial His-
tory in North-Central Quebec—Ontario, Canada.

Studies of lake sediments and peat bogs reveal the following sequence:
(1) Lateglacial tundra claracterized by non-arboreal pollen and a high alder
frequency. The large amount of pine pollen in this zone is considered to be
due mainly to long distance transportation. (2) The postglacial sequence in
Ontario consists of (a) basal spruce zone, followed by (b) very high pine
maximum, and (c¢) reappearance of spruce. Birch increases after the culmina-
tion of pine. The postglacial sequence in northern Quebec does not show a
well developed pine zone; instead birch has a high maximum in the middle
of this sequence.

WiLscN, L. R. (University of Massachusetts): Peat Studies of North-
eastern Ontario.

LEcpOLD, ESTELLA (Yale University): Current Pollen Studies in Cer-
tain River Terraces of Northeast Wyoming.

BENNINGHOFF, WILLIAM S. (U. S. Geological Survey): Pollen of an
Interglacial Lignite from Seward Peninsula, Alaska.

LIVINGSTONE, DANIEL (Yale University): Some Pollen Diagrams from
Northern Alaska.

HEUSSER, CALVIN J. (Yale University): Additional Pollen Profiles from
Southeastern Alaska.

WOLFE, MARGARET K. and E. S. BARGHOORN (Harvard University):
Fossil Maize from the Valley of Mexico.

CrisBy K. H., F. FOrREMAN and I.. ZEEVAERT (Oberlin College and
Mexico City): Fossil Pollen and Stratigraphy from Two Deep Cores
under the City of Mexico.

The purpose of this paper is to record the close correlation of the pollen

profile with the stratigraphy and the water holding capacity of the sediments
in two 70-meter cores under the City of Mexico. Diagrams are presented which
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show percentage of pollen genera, total pollen population, gross sedimentary
phases and geotechnical properties. Throughout the cores, pine is the dominant
tree genus, but reaches its maxima during shallow water phases of the lake.
Oalk and alder increase during the deeper water phases. Fir seems to indicate
cooler temperatures rather than just higher precipitation. Genera such as
maize and spruce are infrequent in the profile but must be considered.

Taxodium and microcoquinas of ostracods appear in association with each
other. Diatoms and sponge spicules are noted in frequency of appearance.
Rapid deposition and volcanic activity obscure or destroy the pollen.

HamivuTon, RicHARD (University of Massachusetts): Plant Microfossil
Studies of an Arkansas Wilcox (Eocene} Coal.

LE Branc, ARTHUR (University of Massachusells): Plant Microfossil
Studies of the Rockport, Texas Project of the A.P.I.

BARGHOORN, ELso S. (Harvard University): Pollen and Spores of the
Brandon Lignite and their Paleoecological Significance.

BARGHOORN, IXLso S. (Harvard University): Some Recent Work on
Fossil Soils from the Piedmont of South Carolina.

BENNINGHOFF, WILLIAM S.: Some Applications of Palynology to the
Earth Sciences in Alaska.

Techniques involving fossil pollen are being applied to diverse researches in
Alaskan geochronology and geobotany. Results of these pollen studies are
occasionally ambiguous and commonly less positive than results of cor-
responding studies in temperate latitudes. The deposition and history of
pollen-bearing sediments in boreal regions account for some obstacles of the
method. Further problems are imposed upon the method and interpretation
of results by the nature of the floras, ecological characteristics of boreal vege-
tation, and geological processes of frost climates. It is suggested that the most
promising approach for palynology in the North is that of working toward
the reconstruction of local vegetation at stratigraphic horizons, to add this
total environment, then the application of these extrapolated results to geo-
logic and biotic chronologies. Palynology promises little success in the pro-
duction of independent vegetation chronologies for regions of boreal forest
or tundra.

B. Second National Pollen Conference, December 28—29.

Joint Session of AAAS, Section G-Botanical Sciences, and the
Ecological Society of America.

FForEMAN, FRED (Oberlin College): Studies of Mexican Profiles, I:
Textural and Petrographic Analyses.

CrisBY, KATHRYN (Oberlin College): Studies of Mexican Profiles, II:
Pollen Profiles.
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Erris, WADE (Oberlin College): Studies of Mexican Profiles, III:
Statistical Analyses.

BARGHOGRN, ELsO S. and WoOLFE, MARGARET K. (Biological Labora-
tories, Harvard University) and CrisBy, KATHRYN (Oberlin College):
Studies of Mexican Profiles, V: Fossil Maize in the Valley of Mexico.

MANGLESDORF, PauL C. (Botanical Museum, Harvard University):
Variations in Pollen of Maize and Its Relatives.

Round-table Discussion: Interrelations of Palynology and other Disci-
plines.

CGURTEMANCHE, ALBERT (service de Biogéographie, University of
Montreal) and PoTzZGER, JoHN E. (Butler University): Bog Study Ix-
pedition by Plane Across the Laurentian Shield: A Kodachrome Record.

PorzeER, JoHN E. (Butler Universily) and COURTEMANCHE, ALBERT
(Service de Biogéographie, University of Montreal): A series of Bogs
Across Quebec from the St. Lawrence Valley to James Bay.

CAIN, STANLEY A. (University of Michigan): Studies on Pollen Re-
presentation, I: Spectra from Moss Polsters in Relation to IForest Types
in Central Quebec.

GrAYSON, JouN (University of Michigan): Studies of Pollen Repre-
sentation, II: Spectra from Moss Polsters in Relation to Forest Types
in Eastern Quebec.

PoLUNIN, NIcHOLAS (Harvard University) : Arclic Aerobiology: Pollen
Grains, etc., Observed on Sticky Slides Exposed in Various Regions in
1950.

HeussER, CALVIN J. (American Geographical Society, New York):
Palynology of the Taku Glacier Snow Cover, Alaska, and its Signi-
ficance in the Determination of Glacier Regimen.

BurLer, Patrick (Biological Laboratories, Harvard University):
Palynological Studies of the Barnstable Marsh, Cape Cod, Massachu-
selts.

Round-table Discussion: Problems of Profile Interpretation.

WiLson, L. R. (University of Massachusetts): The Value of Plant
Microfossils in Ancient Strandline Studies.

GERARD, ROBERT (McGill University): A Method for Pollen Sampling
in Permafrost.

CAIN, STANLEY A. (University of Michigan): Further Studies on Size-
Frequency Characteristics of Conifer Pollen.
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CRANWELL SMmITH, Lucy {(Cambridge, Massachusells): Nothofagus:
Its Living and Fossil Pollen.

TrRAVERSE, ALFRED (U.S. Bureau of Mines, Grand Forks, North Da-
kota): The Applicaiion of Palynological Methods to investigations of
Tertiary Coals.

BLAKESLEE, ALBERT F. (Smith College): The Use of Pollen in Genetic
Studies.

Round-table Discussion: Problems of Palynological Techniques.
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On Pollen Grains and Dinofiagellate Cysts in
the Firth of Gullmarn, SW. Sweden.

By G. ERDTMAN.

Marine sedimenls at the south-western coast of Sweden have repea-
tedly been the subject of pollen-statistical investigations [ERDTMAN
1921, HALDEN 1922 elc.). The present paper contains some data on the
number of pollen grains and spores which settle in different seasons,
after traversing the sea water, in the sedimentogeneous zone at the sea
bottom. They further include some observations on dinoflagellate cysts
and other »hystrichosphaeroid» bodies. The investigations were carried
out from 1947 to 1949 and during part of the summer of 1952 at the
Marine Research Laboratory at Bornd. Bornd is a small island siluated
in the inner parl of the Firth of Guilmarn, about 75 km NNW of

Gothenburg.
The finding of pollen grains — including pollen grains of several

kinds of herbs — in abyssal sediment cores obtained by Dr. B. KULLEN-
BERG during Professor HANs PETTERSSON’S oceanographic reconnais-
sance work in the Mediterranean in 1947 (cf. LARSSON and ERDTMAN
in PETTERSSON 1948) provided a stimulus for the present paper. An-
other reason for undertaking the investigation was the desire to present,
if possible, some data illustrating the annual amount of pollen grains
and spores settling through the waters. The investigation was made
possible thanks to the good offices of Professor PETTERSSON, whom [
wish to thank for valuable suggestions and substantial aid. My thanks
are {urther due to Dr. JERLOow and Dr. Koczy for various suggestions,
as well as 1o Professor T. BRAARUD, Oslo, Dr. ASTRID CLEVE-LEULER,
Uppsala, Dr. H. HOGLUND, Lysekil, Professor H. KUFFERATH, Brussels,
and Dr. O. WETZEL, utin, for ready assistance in the identification of
plancton organisms.

Following a suggestion of Dr. Koczy, the settling malerial (pollen
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Fig. 1. A, Protoceratium reticulatum (BRAARUD det.); June 1952; fixed in formaline;
smaller and provided with shorter spines than the cysts described by BRAARUD
(1945; N.B.: the line from the lower query should end at the inner contour line of
the cyst wall. — B, cf. Peridinium triquetrum (BRAARUD det.); June 5—August 1,
1949; Hystrichosphaera cf. furcata (O. WETZEL det.) was encountered in the same
sample. — C, »Probably not a dinoflagellate cyst» (BRAARUD); Sept. 1—Oct. 7, 1948.
— D, »Probably a dinoflagellate cyst» (BRAARUD); June 1—July 7, 1949. X 1000,

grains, spores, etc.) was collected in corked flasks without botlom and
an inside diameter of 95 mm fixed upside down 15 metres below mean
sea level and 22 metres off the precipitous shore. The total depth at
this place amounts to 30 metres. The difference between high and low
water levels is practically negligible.
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Fig. 2. A, Part of a »dinoflagellate cyst?» (BRAARUD del.}; May 4—June 4, 1948. —
B, cf. Goniaulax polyedra (BRAARUD det.); Sept. 1-—Oct. 7, 1948, <1000.

The flasks were generally exchanged monthly, the sediment con-
densed by centrifuging and subjected to chemical treatment (as a rule
with H,I,, followed by acetolysis). The total amount of the pollen
grains was calculated in the same way as described by ERDTMAN 1937
(cf. also ERDTMAN 1943, p. 183, lines 11—22 from below).

Bornd is densely forested, chiefly by mixed pine-spruce-forest with
some admixture of birch, oak, alder, and beech, etc. Data on the flora
and vegetational history of this part of Sweden have recently been
published by H. Fries (1945) and M. FrIies (1951).
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Fig. 3. A, Goniaulax polyedra (BRAARUD det.); Sept. 1-—Oct. 7, 1948; cf. Fig. 1, p. 191,
in ETSENACK 1951! — B, Hexasterias problematica {A. CLEVE-EULER det.); May 4—
June 11, 1948; specimen with seven arms (fixed in formalinej. > 1080.
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I'ig. 4.

d

I same as a (crossed polarsj. a, b < 1000; ¢ x2000.

»Probably a dinoflagellate cyst» (BRAARUD); July 1952; fixed in formaline;

Tab. 1. Tree and shrub spores collected in the Firth of Gullmarn 1947--1949.
(Technique, see p. 104, 105.)
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Tab. 2. Non-tree and non-shrub spores collected in the
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The results of the pollen- and sporestatistical investigations appear
from Tab. 1—2. In one year (August 1948 to July 1949) about 520.00€ pol-
len grains and spores passed the sea water and sedimented in the flasks
{intake area 71 cm?). A horizontal square area, 1X1 mm, thus receives
about 73 pollen grains and spores per year. The lowest number of pollen
grains and spores was collected in February and March 1949 (1—3 per
sq. cm and day), and the highest number in May 1949 (about 132 per
sq. cm and day). The firth was frozen from December 29, 1948 to
February 5, 1949. No observations were made during this period.

The tables give the absolute numbers of pollen grains in trees
(Alnus—Ulmus), shrubs (Corylus--—Salix), herbs {(Caryophyllaceae——
Urticaceae), ferns and mosses (Athyrium—Sphagnum). The relative fre-
quencies can be calculated from the sums given in the tables.

The alder pollen frequency reaches a maximum in April; pine pollen
predominates in June; the Artemisia, Rumex, and Gramineae pollen
maxima occur in July, that of Ericales tetrads in August.
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Firth of Gullmarn 1947--49. (Technique, see p. 104, 105.)
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Polien grains of Ruppia were encountered three times (in July, Oc-
tober, and December). Even late in the year (October—December) the
pollen grains and spores traversing the water are practically of the
same kind as those of earlier seasons, though their number is consider-
ably smaller. In all probability, these pollen grains originally settled
on land and were later swept into the sea by strong winds.

In connection with the pollen-statistical investigation of the samples
stray observations on »hystrichosphaeridoid» organisms were made.
Some of these- (cf. Figs. 1-—4) have been identified by Professor
T. BrRAARUD. Resting spores of Goniaulax polyedra (cf. further NORDLI
1951) were very common in some samples. Thus in the sediment sample
collected in September and the first week of October 1948 their fre-
quency was about 66 times that of the pollen grains. In other words,
the total »palynological population» of the sea water (dinoflagellate
cysts, pollen grains, and spores) was, in those autumn weeks, about
twice as large as during the spring pollen maximum recorded in May.
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In the three last weeks of October and the first week of November
the average number of Goniaulax cysts was only about three times that
of the pollen grains.

The walls, or at least their outer part, of the »hystrichosphaeridoid»
organisms (including the dinoflagellale cysts) have several features in
common with the sclerine of the pollen grains and spores, such as their
resistance to acetolysis and to treatment with hydrofluoric acid. Their
fine details can be illustrated, just as in pollen grains, by means of
palynograms, elc.

Fresh »hystrichosphaeridoids», when fixed in formaline, often exhibit
various greenish, yellowish, sometimes even faintly reddish shades.
The conlents observed in fresh specimens of Hexasterias problemalica
(cf. Fig. 3 B) would seem to suggest that these organisms are phyto-
geneous.

Generally speaking many hystrichosphaeridoid organisms have several
traces in common with certain dinoflagellate cysts. There is need for
further dinoflagellate studies on the lines of those undertaken by Braa-
RUD (1945) to give us betler insight into the actual relationships between
dinoflagellate cysts on the one hand, and the more or less heterogeneous
group of »hystrichosphaeridoid organisms» on the other. Literature
on the latter subject has recently been compiled [ERDTMAN in Geol.
Foren. Stockh. Férhandl. 1949 (p. 76), 1950 (p. 37), 1951 (p. 107),
1952 (p. 31), 1954 (p. 26)].

The fact that living hystrichosphaeridoid organisms have been found
in the waters of the Firth of Gullmarn proves — what has earlier been
emphasized on several occasions (ERDTMAN 1950; cf. also Svensk Bot.
Tidskr. p. 55, 1949) - that the occurrence of such organisms in post-
glacial sediments etc. does not necessarily imply an admixture of
allochthonous elements from older, hysirichosphaeridoidiferous strata.

Goniaulacoid cysts also occur in abyssal sediments from the Medi-
terranean, collected by Professor HANs PETTERSSON. This was pointed
out by the present author in a paper read in September, 1953, at the
third I.N.Q.U.A. Congress (Pisa), and it was then suggested that in-
vestigations should be undertaken into the occurrence and frequency
of some types, at least the most distinct ones. Will it be possible to use,
to some extent at least, hystrichosphaerids and hystrichosphaeridoid
organisms in the same way as pollen grains and spores in peats and
lacustrine sediments? If this can be done, marine sediments poor in
pollen grains, or lacking them altogether, would, nevertheless, be
accessible to micropalaeontological investigations similar to pollen
statistics.
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On the Occurrence of Pediastrum in Tertiary
Strata in the Isle of Wight.

By O. BOrGE(}) and G. ERDTMAN.

In the October issue of the American Journal of Science for 1953
(Vol. 251, pp. 763—760) L. R, WiLsoN and W. S. HOFFMEISTER de-
scribed four new species of Pediastrum from the Lower Formation
(Paleogene) of southern Sumatra. The authors state, among other
things, that until the Sumatra discovery Pediastrum was not known in
the fossil state earlier than Pleistocene.

This statement must be challenged. For, in 1935, the junior author
found well preserved Pediastrum coenobia in a layer with Chara among
the Headon beds in the Isle of Wight. These beds are Oligocene or
possibly Eocene (cf. CHATWIN, C. P., Guide to Geological Excursion to
the Isle of Man and the Mainland opposite; Geological Survey Centenary,
London 1935; p. 20). A notice on this matter was included in a paper
read at the combined meeting of the Geobotanical and Palaeobotanical
Sections, VIth International Botanical Congress, Amsterdam, September
5, 1935. The paper in question (»New Methods in Pollen Analysis») was
published in Svensk Botanisk Tidskrift in 1936 (Vol. 36, pp. 154—164).
It concludes as follows:

»In its botanical application pollen analysis should not be restricted solely
to tracing the history of the forest trees but should be used, also, to trace the
history of all plants whose pollen can be indubitably identified. Nor does the
idea apply to pollen analysis of Quaternary deposits alone. The older deposits
present a wealth of similar problems. Of these only one may be mentioned
here: the origin and history of the Angiosperms. A few weeks ago I collected
some rock samples in the Isle of Wight and on the mainland opposite, ranging
in age from Oligocene to Upper Jurassic times. Treating these samples by the
methods just mentioned it was possible, in some cases at least, to isolaie pollen
and spores in great profusion in addition to such delicate things as coenobia
of Pediastrum etc. Consequently it does not seem unreasonable to hope that
pollen analysis of suitable samples of Cretaceous and Jurassic material etc,,
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will contribute to the elucidation of the profoundly important problem relating
to the origin and early history of the Angiosperms.»?

In a letter dated August 9, 1935, the senior author gave a detailed
report on the Pediastrum coenobia from the Ileadon beds. They were
all found to belong to the still existing, common species Pediastrum
boryanum (f. typicum). He also made a collocation of the finds of the
same species in Late Quaternary deposits in Sweden [cf., for instance,
papers by LAGERHEIM (1902, 1903), vox PosT (1903 and 1909), IloLsT
(1906), WITTE (1906), SERNANDER (1910), HALDEN (1917), SUNDELIN
(1917), and ERDTMAN (1921), listed in »Literature on Palynology» by
G. ERDTMAN].

Dr. O. BORGE, a generous and unconventional scientist, well known
for his papers on microscopical algae, died in 1938. His careful examina-
tion of the fossil Pediastrum coenobia from the Isle of Wight provided
an impetus for writing the present note.

Palynological Laboratory, Bromma, December 1953.

1 At that time there were, in fact, special reasons for stressing the future im-
portance of micropalacontology in tracing the early history of the Angiosperms.
Thus, the junior author in July 1935 discovered stray pollen grains of a dicolyle-
donous type in amother deposit in the Isle of Wight, viz. the »Dirt Bed» (Middle
Purbeck, Upper Jurassic strata). For cerfain reasons these findings were never
published. The discovery of a large juglandoid pollen grain (diameter 70 u} was,
however, mentioned incidentally in an interview published in the Swedish newspaper
Svenska Dagbladet, April 3, 1938. Notes on these grains, camera lucida drawings etc.
are preserved in the archive of the Palynological Laboratory, Bromma. The micro-
scope slides were not sealed and so became spoiled.

8 Botaniska Notliser 1954.
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Bau und Form von Sporotrapoidites illingensis
n. gen. et sp. sporomorpharum.’

Von W. Kraus.
Geologische Bundesanstalt, Wien.

Gross ist die Zahl bisher bekannter fossiler Mikrosporen aus verschie-
denen Lindern und Straten. Gross ist die Zahl der hiefiir nach ver-
schiedenen Gesichtspunkten eingefithrten Namen. Noch grésser konnen
die Schwierigkeiten sein, fossile Mikrosporen mit den jetzt bekannten
zu identifizieren. Der Grund hiefiir scheint klar. Die dlteren, wenn auch
kurzen, aber fiir den Stand vor etwa 30 Jahren klaren Beschreibungen
und Abbildungen stammen aus der Pionierzeit der Mikrofossilbestands-
aufnahme. Obwohl damals kaum geahnt werden konnte welche I'or-
menfiille sich nach Fortselzung dieser Arbeiten kundhan wiirde, haben
einzelne Autoren schon Typuspréparate angefertigt und immer wieder
gefordert, in der klaren Erkenntnis, dass an einem so kleinen und in
seinem Bau oft so komplizierten Objekt wie einer Mikrospore fort-

geselzte Schlussfolgerungen nur auf einer konstanten Basis — dem
Typuspriaparat — aufgebaut werden konnten. Die Wirren der Zeil

mogen es mit sich bringen, dass man bei Bestimmungsfragen zur Zeit
nicht in allen Fillen auf die alten Typen zurlickgreifen kann. Bei man-
chen neueren Arbeiten steht ihr Umfang in umgekehrtem Verhiltnis
zur angegebenen Zahl von Typuspriparaten, d.h. dass die grosse Zahl
der angefiihrten, vielleicht neuen Sporomorphen wohl geeignet ist unser
Interesse in Anspruch zu nehmen, nicht aber zu eindeutigen Entschei-
dungen bei Bestimmungen herangezogen werden kann.

Dabei betonen doch alle konsequent-palynologisch arbeitenden For-
scher immer wieder die Notwendigkeit der palidontologischen Sporen-
bearbeitung, worunter hier die morphographische Bearbeitung von Spo-
renformen auf Grund von Typuspraparaten verstanden wird. R. PoTo-

t Palynographica (No. 1), Morphographic studies of recent and fossil spores edited
by G. ErRpTMAN and W. Kratrs, International Commission on Palynology.
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NIE hat seil Jahren immer wieder die Typuspriparation gefordert und
Sporenmonographien empfohlen, die Notwendigkeit hiefiir aus seiner
Erfahrung ableitend. G. ErRprMaN hat fiir rezente und auch fossile
Sporen an Hand von detaillierten Palynogrammen die Richtung zu
klaren Darstellungen gewiesen. Auch KIRCHHEIMER sagl (1950, 5. 156):
»Man sollte . . . durch grundlegende Untersuchungen den zu weiteren
Schlussfolgerungen berechtigenden Kredit des Verfahrens schaffen.»

Herkunit des Untersuchungsmateriales. Das Sediment, aus welchem die
hier beschriebene Sporenform in mehreren Exemplaren pripariert wer-
den konnte, stammt aus einer Braunkohlengrube des Hausruck in Ober-
osterreich. Die Hausruckbraunkohlen liegen in den kohlefithrenden
Siisswasserschichten Oberosterreichs. Sie wurden der oberen Siisswas-
sermolasse (Ober-Miozdn) zugerechnet. Seit dem Zahnfund von Hip-
parion gracile Kavp gelten Teile der Hausruckfloze (Wolfsegg, Ober-
fl6z) als sicheres Unter-Pliozéin (E. THENIUS 1952). Stratigraphisch
tiefere Anteile (westlicher Hausruck), aus welchen die hier beschrie-
bene Sporomorphe stammt, kénnten dem Ober-Miozéin angehéren.

Die Probe wurde im Illing, wo zwei Flozbanke, etwa 1.5 m méchtig
im Tiefbau abgebaut werden, von Doz. Dr. H. Zapre im Jahre 1950
aus dem diinnen Zwischenmitiel in der Unter-Bank, Heissler-Stollen,
Streichendstrecke, eninommen und freundlichst zur palynologischen
Untersuchung zur Verfiigung gestellt. Die Sedimentprobe und das auf-
bereitete Sporenkonzentrat sind unter No. »1 H» in der Sammlung der
Geologischen Bundesanstalt in Wien aufbewahrt.

Lithologische Beschaffenheit des Sedimentes. Humoser plastischer Ton.
In bergfeuchtem Zustand von graubrauner Farbe, mitunter mit. einem
leicht rosaroten Anflug. Keine Schichtung. Die Probe wurde einige
Zenlimeter iiber Oberkante des unteren Kohlenblattes der I'loz-Unter-
bank entnommen.

Isolationsmethode. Das Sediment wurde mit Flussiure und Salzsiure
zuerst vom anorganischen Anteil befreit. Der organische Riickstand
ergab nach Chlorierung und Azetolyse und Aufnahme in Glyzeringela-
tine sehr klare Priparate, welche vorwiegend pflanzliche Mikrosporen
enthalten. Holz- und Kutikularreste sind sehr selten.

Erhaltungszustand der Exinen. Mikrosporen sind vorwiegend korper-
lich-dreidimensional erhalten, Korrosion und Desorganisation so gut
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wie nicht feststellbar. Zu morphographischen Studien sind die Sporen
dieser Probe besonders gut geeignet — bei alpinen Braunkohlen eine
ausgesprochene Seltenheit. Die Azetolyse bewirkt wohl eine Quellung
der Exinen in der Grossenordnung von etwa 10—20 %. Sie hat sich,
abgesehen von den hervorgerufenen sehr kontrastreichen Braun- bis
Gelbfarbwerten, die eine Detailuntersuchung sehr erleichtern, zum Stu-

dium der LIxinenstratifizierung und des Aperturen-Baues — das wire
besonders zu betonen — auch an Jungtertiirmaterial als ganz hervor-

ragend geeignet erwiesen. Es liegt heute Veranlassung vor, auf diesen
letzteren Punkt besonders hinzuweisen, denn Kontrollversuche mit
Wasserstoffsuperoxyd, Natriumperborat und Kalilauge haben ergeben,
dass diese Methoden wohl weniger kostspielig und zeitraubend sind,
aber fiir genauere morphographische Untersuchungen wegen der star-
ken Aufhellung, der teilweise auftretenden Korrosion der Exinen und
besonders wegen der hiebei relativ undeutlichen Aperturenbaues sehr
viel zu wiinschen {ibrig lassen.

Palynokoinum der Probe. Die beschriebene Sporomorphe kommt in fol-
gender Vergesellschaftung (Palynokoinum, R. PoTONIE 1951) in Einzel-
exemplaren, die sich prozentuell nicht erfassen lassen, vor:

Sequotoipollenites polyformosus THIERG. ....... ... ... ... .. ... on.. sehr selten
Taxodioipollenites SP. ..ot i haufig
Sciadopitys-pollenites serratus R. POT. & VEN. ... ... ... .. ... .. ....... selten
Tsugaepollenites macroserratus WOLFF (major) . .......................... selten
Tsugaepollenites mucrcserratus WOLFF (IMINOI) . ......... ... ... ..., selten
Tsugaepollenites igniculus major et minor R. POT. ... .. ... . ... ... ... selten
Pinuspollenites labdacus minor R. POT. ... ... ... ... ... ... ... ..... hiufig
Pinuspollenites labdacus major R. POT. ... ... .. . .. .. . o .. hiufig
Piceaepollenites microalatus minor R. POT. ... ... . ... sehr héufig
Piceaepollenites microalatus major R.POT. ... ... . ... .. .. ... ... selten
Piceaepollenites alatus R, POT. . ... o selten
Abtespollenites absolutus THIERG. ... ... ..., héiufig
Cedroipollenites SP. ... v sehr selfen
Platysaccus libellus (R. POT.) oo sehr selten
Laricoipollenites magnus R. POT. ... .. ... . ... ... .. . ... sehr selten
Carygapollenites simplex R. POT. ... ... . ... ... .. .. . . selten
Pterocaryapollenites stellatus R. POT. . ....... ... ... .. ... .. selten
Juglandoipollenites (aff. regia und cinerea) .......... ... ... ... .. ... sehr selten
Liguidambarpollenites stigmosus R. POT. ... .. ... ... ... .. ... ... selten
Tiliapollenites instructus R. POT. .. ... ... .. ... . .. oo oL sehr selten
Tiliapollenites indubitabilis R. POT. ... ... . ... ... .. .. . i selten
Diverse salicoide Pollenformen . ....... ... . ... . ... ... i selten

Quercoipollenites henrici R. POT. ... .. .. . i i haunfig



SPOROTRAPOIDITES 117

Pollenites laesus R. POT. . ... selten
Quercoipollenites microhenrici R. POT. ... ... ... ... ... ... ... ........ hiaufig
Weitere quercoide Pollenformen ........ .. ... ............................ selten
Cupuliferoipollenites liblarensis Por. TH. . ........ ... ... ... .. .. .......... selten
Cupuliferoipollenites villensis THOMSON ... ... ...uuuieieiiinenaan. sehr selten
Castaneoipollenites exactus R. POT. ... .. ... .. sehr selten
Cornaceoipollenites parmularius R. POT. ... .. . ... ... sehr selten
Symplocoipollenites clarensis et subspec. THIERG. .................... sehr selten
Symplocoipollenites triangulus R. POT. ...... ... .. ... .. ... .......... sehr selten
Sapotaceoipolleniltes SP. .. ... sehr selten
Sambucoipollenites Sp. .......... ... i sehr selten
llicoipollenites iliacus R. POT. ... ... .. .. . .. i, sehr selten
Ilicoipollenites margaritatus R. POT. . ... . ... .. i sehr selien
llicoipollenites propinquus R. POT. ........... ... ... ... ... ... ...... sehr selten
Ericaceoipollenites ericius R. POT. ... .. ... ... .. . ..o . sebr selten
Ericaceoipollenites roboreus R. POT. . ......... ... ... ... .......... sehr sellen
Pollenites oculis noctis THIERG. . .......ouiuuiiininain e sehr selien
Pollenites briithlensis THOMSON .. ...ttt sehr selten
Fagoipollenites SP. ... ... haufig
Ulmoidites undulosus WOLFF ... ... ... e hiufig
Zelkowoidites SP. ... ... e selten
Pollenites cf. willrathae R. POT. . .. .. i sehr selten
Nyssoipollenites rodderensis THIERG. ... .........iiieiuuinannaen . sehr selten
Nyssapollenites accessorius R. POT. .. ... i haufig
Nyssapollenites analepticus R. POT. . ... ... . i selten
Nyssoipollenites dispar R. POT. ......... .. .. i hiaufig
Araliaceoipollenites edmundi et subsp. R. POT. ............................ selten
RRIOOIPOIENTIES SP. ...ttt e selten
Diverse Gramineae ........... . ... . . . . sehr selten
Compositoipollenites (cf. Liguliflorae) . ....... ... .. .. ... .. . ... ... selten
Myriophylloide Exinen ....... ... .. . . . . . .. .. . e sehr selten
Caprifolioide Exinen ........... ... ... . sehr selten
Potamogetonoide Exinen . ........ .. .. ... ... . . .. sehr selten
Lemnoide Exinen ... ... . . selten
Trapoide Exinen ..... ... . sehr selten
Ouvoidites ligneolus R.PoT. ... ... .. ... ............................ sehr sellen
Tetraporina NAUMOWA SDP. .. ..ttt e sehr selten
Engelhardtioipollenites microcoryphaeus R. PoT. ......... ... ... . .... sehr selten
Betulaceoipollenites bituitus R. POT. ... ... . i haufig
Myricaceoipollenites SP. ........o.iii ot selten
Alnuspollenites metaplasmus und &hnl. Sp. .. ... ... i héufig
Carpinoide Exinen ............ .. ... .. ... ... ....iiiiiiiuaniaa....... selten
Sporites primarius WOLFF . ... ...ttt e sehr selten
Polypodiaceae-sporites haardtii R. PoT. & VEN. ...................... sehr selten
Polypodiaceae-sporites cf. speciosus R. POT. ... . .................. sehr selten

Priparat-Belegmaterial (Typen). Diagnose, Beschreibung von Bau und
Form, die Mehrzahl der Mikrophotos und das Palynogramm dieser Ar-
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beit beziehen sich auf das Holotypuspriparal. Weilere Exinen dienten
dem Studium der Variationen. Die Sporomorphen liegen als Einzelkorn-
priaparate in der Sammlung des Verfassers an der Geologischen Bun-
desanstalt in Wien aufl, und zwar unter folgenden Nummern: Holotypus,
Einzelkornpriparat (»EKP») 112. Weitere Exinen: EKP 27, 44, 111,
113, 115, 117, 118, 130.

Auch ist damit erneut gezeigt, dass die dauernde Erhaltung fossiler
Mikrosporen moglich ist. An sich wére es unnoétig, dies zu erwihnen.
Wenn aber einzelne Autoren dieser, allerdings nicht ganz bequemen
Methodik unter Anfiihrung von Art. 18 der Nomenklaturregeln (1935)
aus dem Wege gehen, so erscheinl eine Stellungnahme angezeigt. In
Arl. 18 heisst es: »Ist ein dauernder Erhaltungszustand eines Exem-
plares oder eines Priparates unmdéglich, so wird die Anwendung des
Namens einer Art oder einer Unterabteilung einer Art durch die ur-
spriingliche Beschreibung oder Abbildung bestimmt.» Die Moglichkeit
der dauernden Erhaltung einer Spore beweisen auch die alten noch gut
erhaltenen Sporenpriparate von EHRENBERG und FISCHER.

Wir sind daher nicht der Ansicht, dass man bei der Aufstellung neuer
nomenklatorischer Einheiten auf Typenpriaparate verzichten darf. Die
Anfertigung eines Typuspréparates im Nachhinein, d.h. nach erfolgler
Publikation, erachten wir nicht oder nur beschrinkt giiltig, da keine
Gewihr gegeben ist, dass es sich bei dem Priparat tatsdchlich um das
gleiche Individuum handelt, das seinerzeit zur Festlegung des Typus
photographiert oder beschrieben wurde.

Zur Darstellungsmethode. Ein Korper ist ein dreidimensionales Objekt
— auch rezente und fossile Mikrosporen. Dargestellt werden sie flichen-
haft, d.h. durch Projektion in die Tafelebene. Nicht eine, sondern drei
(bei radialsymmetrischen Formen zwei) ausgewiihlte Projektionsbilder
geben iiber die ridumliche Beschaffenheit des Korpers Auskunft. Wenn
man sicher der hiefiir vorteilhaften Methoden der darstellenden Geo-
metrie bedienen will, wird der Korper auf drei aufeinander senkrecht
stehende Ebenen projiziert, die Projektionsbilder in die Tafelebene ge-
klappt und dann als Aufriss (7,), Grundriss (wr;), Kreuz- und Seitenriss
(m5) bezeichnet.

Folgerichtig bendtigen wir also auch von jeder Mikrospore der Uber-
sicht halber drei Bilder um ihre dreidimensionale Ausdehnung zu er-
fassen. Besonders sinnvoll erscheint dieses Verfahren, wenn es sich um
die Darstellung von rédumlich gut erhaltenen Sporen handelt. Strati-
graphisch &ltere Sporen sind dagegen sehr oft plattgedriickt, sodass
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eines der Projektionsbilder nicht viel mehr als einen Strich erkennen
lassen wird. Aber auch das ist nicht ganz ohne Interesse, denn daraus
geht dann am besten die plattgedriickte Form hervor.

In Tafel I ist versuchsweise die unlersuchte Spore in Aufriss (Fig. 1),
Kreuzriss (Fig. 2) und Grundriss (Fig. 3) photographiert worden. Dazu
wurde das Holotypus-Exemplar unter dem Mikroskop in erwiarmter,
leichter beweglicher Glyceringelatine in die ausgewdihlten Lagen ge-
bracht und photographiert.

Um einem einheitlichen und damit vergleichbaren Vergrisserungs-
masstab gerecht zu werden, ist in Tafel I sowohl der Holotypus als auch
die weiteren Sporenformen in 500-facher Vergrosserung abgebildet.

Die Detailaufnahmen von Tafel V und VI wurden mit einem Immer-
sionsobjektiv num. Ap. 1.25 hergestellt und sind im Masstab 1 : 1000
wiedergegeben. Die gerade Zahl 1000 ermoglicht eine einfache Um-
rechnung der Grossenmasse von mm in u {1 mm=1 u). Nattirlich geht
diese Vergrosserung auch auf Kosten der Tiefenschirfe. Da es hier aber
auf die Wiedergabe von Skulptur und Strukturdetails ankommt und
ausserdem die Abbildungen der Tafel I die gleiche Spore nur halb so
stark vergrossert bringt, glauben wir diesem Nachteil nicht zu grosse
Bedeutung beimessen zu miissen. Wenn es in manchen Féllen notwen-
dig war, bei den Aufnahmen die Kondensorblende mehr als zwei Drittel
zu verengen, sind an stirker lichtbrechenden Konturen, wie z.B. in
Taf. I Fig. 3,7, 8, in Taf. III Fig. 3—6, 8, 10, in Taf. IV Fig. 1--3, 6, 7,
9, 10, in Taf. V Fig. 1, 3, 4, 7, 8 und in Taf. VI Fig. 1-—5 an den Exinen-
rindern ein bis mehrere Beugungsstreifen entstanden.

Erkenntnisse, welche am Holotypus durch subjektive Beobachtung
gewonnen und soweit als eben moglich durch die vielleicht etwas objek-
tivere photographische Wiedergabe zum Teil festgehalten werden konn-
ten, wurden neben der Beschreibung in Art eines Palynogrammes zur
graphischen Darstellung gebracht. ERDTMAN hat diese kiare Darstel-
lungsweise eingefithrt. Ich bin in dieser Arbeit bemiiht seinen wert-
vollen Beispielen nachzukommen. Dabei bin ich mir wohl bewusst, dass
das Palynogramm ebenso wie die Beschreibung die subjektive Auffas-
sung des Verfassers iiber den Bau der Sporomorphe darlegt, nur viel-
leicht in etwas biindigerer Form, als dies in einer Beschreibung allein
geschehen kann. Die Vergrdosserung der Hauptfigur im Palynogramm
ist 2150-fach, der Polansicht links unten etwa 540-fach, der ideali-
sierte Exinenschnitt (Fig. ) 4300-fach. Die Art dieser Darstellungs-
weisen soll den Werdegang des Studiums vom Holotypus-Individuum
zur Beschreibung veranschaulichen.
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Sporotrapoidites nov. gen. sporomorpharum.

Genotypus: Sporotrapoidites illingensis n.sp. Taf. I, Fig. 1—3.

Diplotypus: Einzelkornpriparat Nr. 112, Sammlung Klaus, Geolo-
gische Bundesanstalt, Wien.

Derivatio nominis: Wegen der morphograpischen Ahnlichkeit des
Sporenbaues der rezenten Gatlung Trapa (Néheres vgl. unten).

Diagnose: Prolate bis suboblate Mikrosporen mit einem in Pol-
ansicht & dreieckig bis runden, in Aquatorialansicht linsenférmig bis
runden »Zentralkorper». Dieser ist den Meridionalrichtungen folgend
von meist drei Exinenkrausen umgeben, welche sich an zwei gegeniiber-
liegenden Polen unter einem Winkel von etwa 120 Grad zusammen-
schliessen. Im Aquator sind von den Krausen % umbhiillt in der Regel
drei sich meridional erstreckende & kurze, schmale Aperturen vor-
handen an welchen noch weitere Differenzierungen auftreten kénnen.
Die Exine ist aus mindestens zwei Lamellen aufgebaut. An einem Pol
kann eine Y-Marke vorhanden sein.

Bemerkungen: Sporen deren Meridionalkrausen sich abgelst haben,
sind an den charakteristischen Ablosungsstellen ausser den weiteren
Merkmalen als zu dieser Gattung gehorig zu erkennen (vgl. Taf. I
Fig. 7, 8, Taf. VI Fig. 4—6). Zuweilen sind auch nur zwei Meridional-
krausen ausgebildet (vgl. Taf. I Fig. 9).

Die Festlegung des Namens erfolgte u.a. unter Beriicksichtigung der
Vorschliige ERDTMANs (1947), der mehrfachen Hinweise R. POTONIES
(19562 u.s.w.), der Berichle iliber Empfehlungen des III. Karbon-Kon-
gresses von Heerlen 1951 (vgl. DIIKSTRA 1952} und der Besprechungen
auf der Tagung der Paldontologischen Gesellschaft in Trier 1951. Wir
sind bei der Benennung etwa nach folgenden Gesichtspunkten vorge-
gangen:

1. Gegenstand der Untersuchungen ist eine fossile Sporomorphe aus
dem Tertidr. Hiefiir wurde, um eine Sporengattung moglichst tref-
fend zu charakterisieren, sowohl von ERDTMAN (1947) als auch R. Po-
TONIE (1952) vorgeschlagen, den morphographischen Vergleich durch
Hinweis auf die Gestalt bekannter rezenter Sporomorphen anzudeuten,
wie z.B. »Fagidites» oder »Fagoipollenites». ERDTMAN betont, ganz
unserer Auffassung entsprechend: »Nichts sei hiermit gesagt oder an-
genommen betreffend irgend eine mogliche Verwandschaft zwischen
Fagus und der oder den Ursprungspflanzen der in IFrage stehenden
Sporomorphen. Missverstindnisse wiirden vermieden durch die klare
Definition des rein morphologischen Charakters.» Das angenihert na-
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tiirliche System R. POTONIES ist, wie er selbst folgerichtig sagt, in Wahr-
heit ein kiinstliches.

Demzufolge soll im Formgattungsnamen unserer Sporomorphe der
Name Trapa vorkommen unter Hinweis auf ausschliesslich morpho-
logisch dhnliche Exinenbauverhéltnisse innerhalb der rezenten Gattung
Trapa.

2. Weiters soll hier betont werden, dass es sich lediglich um & hn-
liche und nicht identische Exinenkonstruktionen handelt. Fiir solche
Hinweise sah ErDTMAN 1947 die Endung -id, R. PoroNIE 1951 -oid
oder -oi vor. Eine »trapoide» Exine ist somit jenen innerhalb der rezen-
ten Gattung Trapa dhnlich.

3. Damit sogleich ersichtlich ist, dass es sich um eine fossile Spore
oder Pollenexine handelt, sollte. nach R. PGTONIE (1952) die Sporo-
morphe die Endung »-sporites»> oder »-pollenites» erhalten. Abgesehen
von der Konformilil mit paliobotanischen Gepflogenheiten — wie z.B.
-phyllum, -xylon, -pteris u.s.w. zu sagen —— ist dies wohl notwendig,
um dem Paliiontologen zu zeigen, dass das genannte IFossil unter den
Gesichtspunkten der Bestimmung dispergierter Sporen und den damit
verkniipften Schwierigkeiten zu betrachten ist und sich z.B. in den
Fossillisten einer bestimmten Fundstelle deutlich von den anderen ge-
nannten IFossilien abhebt.

Ob wir nun -sporites oder -pollenites als Suffix hinzufiigen, wire im
Einzelfaile zu entscheiden. In Grenzfillen wird das auch morphogra-
phisch nicht ganz einfach sein. Daher meinen wir zunfchst grundsitz-
lich fiir alle dispergierten Sporen, wobei Pollenexinen generell als Mikro-
sporenexinen angesprochen werden, die Bezeichnung »-sporites» wihlen
zu sollen. Unsere Sporen-Formgaltung miisste demnach »Trapoispo-
rites» heissen. Nach IBRAHIM (1933) konnte man allerdings auf Grund
des Vokales »-i-» vor -sporites an eine Spore mit Y-Marke denken.
Dieser Eindruck sollte aber bei unserer Sporomorphe nicht aufkommen.
Versuchsweise soll daher die Silbe »spor(o)» vor den morphographi-
schen Vergleichsnamen gesetzt werden. Unsere IFormgattung miisste
dann heissen:

oid- | ites
I

Sporo- trap-

Spore, s. lat., Trapa dhnlich | fossil
Sporomorphe,

Sporengestalt

Damit ist der Fossilfund nicht nur als Spore s. lat. gekennzeichnet
sondern die Prefix »Sporo-» soll gleichzeitig an »sporomorpha» erin-
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nern, was besagen soll, dass es sich lediglich um einen Hinweise der
Gestall und nichl notwendigerweise der botanischen Verwandschaft
handelt. Auf die eventuelle Mdéglichkeit statt Sporotrapoidites »Sporo-
trapoites» zu schreiben sei hingewiesen.

Diese Art der Benennung will das kiinstliche (angenéhert natiirliche)
System, wie es sich besonders im jingeren Tertidr dfters mit Vorteil
verwenden lasst, auf den ersten Blick kenntlich machen.

Das ausgesprochen kiinslliche System, wie z.B. das der paliozoi-
schen Sporites, wird dagegen nach wie vor die Endung »-sporites» auf-
weisen konnen und sich dadurch vom kiinstlichen Syslem jiingerer
Formationen, dem rezenie Sporenkonstruktionstypen zum Vergleich
zur Verfiigung stehen, unterscheiden.

Um bei der erstmaligen Benennung zu betonen, dass es sich um Spo-
renformgenera und -spezies handell, sei »sporomorpharum »der Kenn-
zeichnung »nov. gen.» angefiigt. In diesem Zusammenhang ergibt sich
die Frage, wie man zunichst rezente Sporomorphen unbekannter IHer-
kunft nennen sollte (z.B. Formen unter den Sporomorphen, die an
einem Moospolster oder Flechtenthallus haften). In diesem Falle konnte
man dhnlich verfahren, wie wir es hier fiir fossile Sporomorphen vor-
schlagen. Wiirde es sich z.B. um eine Sporomorphe handeln, die in
ihrem Bau dhnlich den Ixinen der Gattung Trapa ist, so kénnle man
von einer »trapoiden» Sporomorphe (»Sporotrapoides») sprechen.

Unterschiede gegeniber anderen d#hnlichen Spo-
rengallungen: Der beschriebene Sporentypus ist so differenziert,
dass eine Verwechslungsmoglichkeit mit bisher bekannten Sporengat-
tungen nicht gegeben erscheint. Anlass zu Bestimmungsschwierigkeiten
konnten héchstens Sporenfragmente geben. Wenn man auf solche eine
Bestimmung tiberhaupt aufbauen will, wird man auf Form der Kolpen,
vielleicht auch auf das feinreticuliert erscheinenden Exinenfeld, dem
urspriinglich die Meridionalkrausen aufgelagert waren, achien:

Folgend wird die fossile Sporen-Formspezies dieser Gatiung be-
schrieben:

Sporotrapoidites illingensis n.sp. sporomorpharum.

Holotypus: Sporotrapoidites illingensis n.sp., Taf. I I'ig. 1-—3, Taf. 11
Fig. 1—10, Taf. III Fig. 1--10, Taf. IV Fig. 13, Taf. V I'ig. 1. Einzel-
kornpriparat 112, Geologische Bundesanstalt, Wien.

Derivatio nominis: Nach dem Fundort »Illing» Bergbau in Oberdster-
reich.
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Locus typicus: Zwischenmittel in der Unterbank des Heisslerstollens,
Streichendstrecke, Illing, Hausruck-Kohlen, Oberdsterreich.

Stratum typicum: Jungtertiir (Obermiozéin—Unterpliozén).

Diagnose: Mikrosporen deren »Zentralkérper» in Polansicht (m,:
Taf. I Fig. 3, Taf. V Fig. 1) rund bis £ dreieckig und von drei Exinen-
krausen meridional umschlossen ist. Diese treffen sich in den Polen
und schliessen dort einen Winkel von 120 Grad ein. In Aquatoransicht
(g, mg; Taf. I Fig. 1, 2, Taf. I, Taf. 111, Taf. IV Fig. 1-—3) Zen-
tralkérper rund bis linsenférmig. Die aufgelagerten Exinenkrausen
verleihen der Spore = spindelférmige Gestalt. Drei zusammengeselizte
Aquatorialaperturen, von Exinenteilen der Krausen umschlossen. Uber
ein kurzes, schmales Intexinen-Os von meridionaler Lrstreckung
wilbt sich die Exoexine so vor, dass ein die Os-Form fortsetzendes
Vestibulum entsteht, das in Aquatoransicht (m,) etwa halbkreisformig
von basalen Anteilen der Isolierschicht (Bacula) umschlossen wird.
Den dusseren Abschluss der Apertur bildet je eine streng dquatorial
ausgerichtete kleine Quer-Ruga der IExoexine welche in Seitenansicht
(m3) bis zum zentrifugalen Rand der Vestibulumbegrenzung eingreifl.
Excexinenstruktur der seitlichen Vestibulumbegrenzung englumig un-
regelimissig reticuliert, feiner als die sonstige Krausendifferenzierung
der Exocexine. Exine aus mindestens zwei Lamellen aufgebaut. Glatle
Intexine, baculate Exoexine mit Isolierschicht (Basis der Bacula in den
Krausen und Aperturen teilweise miteinander verschmolzen) und Exo-
lamelle. Flichenansicht der Exine (LO-Analysis): Englumiges Infra-
reticulum am Zentralkorper, stark gedehnte nnd verzerrte Infrastruktur
in-den Meridionalkrausen.

P E K {vgl. §. 124)
Grosse (Holotypus; vgl. Taf. 1:1—3) 72 u 56 55 u
Variation:
Minimum . ....... .. ... . ..., 62 1 41 u 38
Maximum . ..... ... oo 81 u 63 w B

Farbe: Nach Azetolyse Zentralkérper braun, Krausen und Aperturen
hellgelb.

Detailbeschreibung. Polaritidt: Gut erhaltene Exinen isopolar (ERDTMAN
1952}, d.h. die Aquatorebene teilt die Exine in zwei gleiche Hilften. An einer
nicht voll entwickelten Sporomorphe des gleichen Priaparates (Taf. I Fig. 6,
Taf. VI Fig. 1-—2) ist der proximale Pol durch eine schwach angedeutete
Y-Marke kenntlich. Der gegeniiberliegende distale Pol lasst keine solche Bil-
dung erkennen (Taf. VI Fig. 3).
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Symmetrie: Radialsymmetrisch (WODEHOUSE 1935). Eine dreiziihlige
Hauptachse (Polachse) steht senkrecht auf die Aquatorebene und schneidet
diese im Zentrum. Drei Symmetrieebenen, senkrecht zur Aquatorebene durch
das Zentrum gelegt, reprisentieren die Ebenen der Meridionalkrausen und
schneiden sich unter einem Winkel von 120 Grad.

Bei dem Korn der Taf. I Fig. 6 und Taf. VI Fig. 1, 2 schliessen die Y-Strah-
Ien mit den Krausenebenen eine Winkel von 60 Grad ein.

Gestalt: Aquatoransicht (Aufriss xt, und Kreuzriss ny): vgl. Taf. I Fig. 1,
2, Taf. II, Taf. III, Taf. IV I'ig. 1—3.

a) Gesamtansicht (einschl. Meridionalkrausen): Subprolat (subspheroidal;
Verhiltnis P/EX100=129).
[Index pollinis Lg/Lt, -+ (IVERSEN & TROELS-SMITH)=1.29 (1.33—0.75)].
Variation der Gestalt (76 gemessene Exinen):

suboblat  spheroidal  subprolat prolat
Gesamtkorn ........ — 10 22 6
Ohne Krause . ...... 10 24 3 1

Polansicht (Grundriss m;); Vgl Taf. I Fiig. 3, Taf. V Fig. 1.

Der Grundriss des Exinenkorpers chne Krausen hat die Form eines gleich-
seitigen sphirischen Dreieckes, dessen Ecken abgerundet erscheinen.

Variationen: Die Dreieckseiten konnen je nach Quellungszustand stark kon-
vex ausgebaucht, *+ gerade verlaufend oder in selteneren Fillen auch konkav
eingedellt sein. So weist zum Beispiel die vielleicht abnormal entwickelte
Form der Taf. I Fig. 6, Taf. VI Fig. 1—3, stiirker konvex gewolbte Seiten auf
als normal ausgebildete Formen (Holotypus). Grissere Formen hingegen sind
oft durch konkave Seiten (Taf. V Fig. 2—4) gekennzeichnet. Die Meridional-
krausen reichen iiber den Umriss (Ambitus, ERDTMAN 1952) des Zentralkor-
per * weit hinaus, und zwar in folgendem Verhiltnis:

Holotypus: Zentrum bis Zentralkorperkontur 17 w, Zentralkdrperkontur
bis Ausserste Begrenzung der Krause 15 .

Verhéltnis a/b>x<100=110 (Vgl. Taf. 1 Fig. 3).

Variation: Bei einer grosseren Zahl von Formen greift die Krause nicht
so weit tiber die Zentralkdrperkontur hinaus. Das oben angegehene Verhiltnis
ist z.B. bei Einzelkornpriparat No. 111 207, No. 117 164, No 27 110.

Grosse: MA, Spora magna (ErRprMan 1952); vgl. Taf. I Fig. 1—3. Die
Masse sind im Anschluss an die Speziesdiagnose gegeben. Ausser den zwei
Dimensionen P (Polachse) und E (Aquatorbreite) ist hier noch die dritte
Dimension, welche zur Definition eines Korpers erforderlich ist, angegeben
und zwar K (Kreuzriss). K muss sich nicht mit E decken.

Aperturen (Vgl ausser den Photodarstellungen das Palynogramm): Tri-
cryptocolporat, angulaperturat (Vgl. ERDTMAN lc.).

Wo die Meridionalkrausen die Aquatorebene schneiden liegen symmetrisch
angeordnet die drei kompliziert gebaulen, zusammengesetzten Aperturen.

a) Intexinenanteil der Apertur (Nexinenapertur).

Die Intexine des Zentralkorpers weist drei enge Ora auf. Verhiiltnis Os-Breite
zu Linge wie etwa 1 :15 (Taf. IV Fig. 8).

Léinge eines Os (Taf. IV Fig. 1-—3), Holotyp 13 u; variiert bis 18 .
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Breite eines Os (Taf. V Fig. 1), Holotyp etwa 1.0 w; variiert bis 2 u (Taf. I
Fig. 5, Taf. IV Fig. 8).

Die polwiirts weisenden Enden des Os sind abgerundet. Vgl. Taf. I I'ig. 2, 5;
Taf. IV Fig. 1, 2, 3, 8, Taf. VII Fig. a.

b) Exoexinenanteil der Apertur (Sexinenapertur; vgl. Taf. VII Fig. a, b, ¢, e
und Hauptfigur.)

Unmittelbar um die Rénder des Os 1ost sich etwa in gleicher Distanz von
diesen der Exoexinenanteil von der Intexine ab und wolbt sich in Richtung
der Meridionalkrausenebene vor. Die Vergrdsserung des Exoexinenkolpen-
raumes — das Vestibulum — zeigt in ausgewihlten Schnitten Taf. VII Fig. b,
e und Hauptfigur. Als Grundlage dienten hiefiir auch die Photos Taf. Il Iig.
1—5, 8, 9; Taf. III Fig. 1, 2, 5, 7, 8, 9, Taf. IV Fig. 1—3, 5—9, 11, Taf. V
Fig. 1, 3, 8. In wy (Kreuzriss) ist die seitliche Begrenzung des Kolpenraumes
durch die halbkreisformige Kontur der basalen Verschmelzung der Bacula er-
sichtlich (Taf. IV Fig. 1—3).

Die Breite des Vestibulums tibertrifft nicht wesentlich die des Os (Palyno-
gramm Taf. VII Fig. b, e; Photos Taf. II Fig. 8; Taf. III Fig. 7; Taf. IV
Fig. 9; Taf. V Fig. 1, 3).

Die Apertur endet zentrifugal mit einer Aquatorialeinschniirung der Exo-
exine. Das Vestibulum schliesst sich in zentrifugaler Richtung nicht volikom-
men. Wo die Endosexinenkontur des Vestibulums von der Aquatorebene ge-
schnitten wird ist die Ektosexine stark reduziert, was zur Bildung einer
kleinen #quatorialen Einschniirung fithrt (Vgl. Taf. VII, Hauptfigur und
Fig c¢. Weiters Phot. Taf. II Fig. 6, 7, 8; Taf. IV Fig. 1, 3, Taf. V Fig. 6.).
Wo die Kerbe der Einschniirung (Seitenansicht m;) mit der endosexindsen
Vestibulumbegrenzung zusammentrifft ist die diinnste Stelle der Exine. An
dieser Stelle fragmentieren Exinen der untersuchlten Probe am héufigsten
(Vgl. Taf. V Fig. 6).

Exinen-Bau Am Holotypus und weiteren Formen scheint sich folgen-
der Exinenaufbau ableiten zu lassen: )

Intexine (Nexine, Endexine); Palynogramm Taf. VII Fig. e, f, g. Photos:
Taf. 11, Fig. 3—5; Taf. III Fig. 1; Taf. IV Fig. 1, 2, 11; Taf. V Fig. 1, 4, 7, §;
Taf. VI Fig. 5.

Die innerste Lamelle des Kornes, die Intexine (im Palynogramm schwarz
gezeichnet) baut den »Zentralkoérper» auf und gibt ihm die suboblate Gestalt.
Nach Azetolyse ist sie braun gefirbt, jedenfalls etwas dunkler als die exo-
exindsen Meridionalkrausen. Sie erscheint bei Ap. 1.25 glatt, stirker licht-
brechend als die Sexine; Dicke etwa 1.5 wu (Palynogramm Fig. e).

An den Orarindern ist die Intexine etwas aufgebogen. Die in den Photos
manchmal recht zahlreich erscheinenden Beugungsstreifen, sind keine Lamel-
len. Vielmehr entsprechen sie der Becke'schen Linie und geben daher je nach
ihrer Bewegungsrichtung beim Heben und Senken des Objektives lediglich den
Grad der Lichtbrechung gegeniiber dem Einbettungsmedium an.

Exoexine (Sexine, Ektexine). Bauprinzip: An die Intexine schliesst sich
die Isolierschicht mit Exolamelle (R. PotonNit 1934; Endosexine+ Ectosexine
nach ERDTMAN 1952). Je nach Lage am Sporenkérper ist die Exoexine ver-
schieden differenziert.

Flachen zwischen den Krausen (Vgl. Palynogramm Taf. VII, Hauptfig. und
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Fig. e; Photos: Taf. 11 Fig. 2—5, Taf. 11T Fig. 1, Taf. 1V TFig. 3, 11): Exoexine
etwa 1.5 n dick, aus Isolierschicht und Exolamelle bestehend. Die Pila (hzw.
piloide Bildungen) schliessen sich mit ihren Capita so eng zusammen, dass
diese eineé geschlossene Lamelle ergeben (Exclamelle, Tegillum, Tectum). Die
Bacula (Stibchen) der Isolierschicht sind sehr kurz (0.1—0.3 p), verbreitern
sich und digitieren mitunter an der Basis, dem Ubergang zur Intexine (Nexine).
Stellenweise verschmelzen sie. Die Oberfliche der Exolamelle erscheint, ent-
sprechend der Wolbung der Capita, leicht gewellt.

LO-Analyse (Vgl. ERDTMAN 1952): In Flichenansicht gibt sich bei Hoch-
einstellung (Ap. 1.25) ein engmaschiges, sehr zartes Reticulum zu erkennen
(Lumina etwa 0.5-—0.8 u). Lumina dunkel, Muri hell. Bei Tieferstellung des
Tubus tritt Umkehr der Aufhellung ein, die Konturen bleiben etwa die gleichen.

Bau der Meridionalkrausen ausserhalb der Aperturen: Die Krausen sind
Abhebungen der Exocexine unter starker Vergrosserung und Dehnung der Pila.
Die Basen der Bacula schliessen sich zu einer * geschlossenen Lamelle (Vgl.
Palynogramm) von welcher die Bacula unter enormer Verlingerung etwa 20 p
zentrifugal an den Meridionalgrenzen der Krausen (Taf. VI Fig. 6) beiderseits
emporstreben und in den stark vergrosserten und verdickten Capita endigen.
Diese reihen sich in meridionaler Richtung lose aneinander. In der Fliche
senkrecht dazu, also in der Tangentialebene zu den dussersten Krausenbegren-
zungen, sind die Exoexinenelemente dagegen sehr schwach ausgebildet und
dienen der Verbindung der beiden meridional verlaufenden Capita-Reihen
einer Krause (Vgl. die Hauptfigur des Palynogrammes, Mitte; Taf. IT Fig. 6-—
10, Taf. IV Fig. 5—8; Taf. V Fig. 1, 2, 5). Das schmale Feld dazwischen ist
in Flichenansicht fein retikuliert. Die Hoéhe der Krausen vergrdssert sich
gegen die Pole zu, wihrend ihre Breite abnimmt. An den Polen schliessen sich
die Krausen unter einem Winkel von 120 Grad zusammen. Ebenso vereinigen
sich in den Polen ihre Hohlridume; sie sind dort etwa 2 w breit und 20 p hoch
(Taf. IIT Fig. 38, 4, Taf. IV Fig. 2, 10).

Exoexine der Aperturen: Die Fusslamelle der Isolierschicht, durch
Fusion der Bacula-Basen entstanden, hebt sich parallel zum intexinosen Os-
Rand ab und bildet das Vestibulum. Uber dem Vestibulum sind die Bacula
stark verkiirzt. Am stiirksten ist dies direkt im Aquator der Fall, wodurch es
zur Entstehung der Einschniirungen kommt.

Erhaltungszustinde und Variationen der beschriebenen Sporomorphe: Dic
Meridionalkrausen sind in ihrer zentrifugalen Ausdehnung oft stirker redu-
ziert, besonders in der Region der Aperturen wo sich das Vestibulum oft nur
undeutlich abzeichnet. Auch die kleine dquateriale Einschniirung fehlt mit-
unter. Die Krausen konnen abgerissen sein (Taf. I Fig. 7, 8, Taf. VI Fig. 4—6).
An solchen Exinen sind besonders gul die Ansatzstellen der Krausen zu sehen.

In der Sedimentprobe des Holotypus fand sich eine Spore welche von dem
hier beschriebenen typischen Bau etwas abweicht. Die Spore ist kleiner, die
Krausen sind stark reduziert und an einem Pol ist eine, wenn auch nicht sehr
deutliche Y-Marke erkennbar (Taf. I Fig. 6, Taf. VI Fig. 1—3). Wie Y-Strahlen
verlaufen nicht parallel zu den Krausen, sondern schneiden deren Seiten
senkrecht. Zwischen zwei Y-Strahlen verlduft somit eine Krause und daher
auch eine Apertur. Das ist weiter nicht erstaunlich, denn es ist das Bau-
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prinzip der Angiospermen-Pollenexinen. Wir haben ganz dhnliche Verhiltnisse
ja auch z.B. bei den Ericaceae. Das hat R. PoTONIE schon 1934 und auch
andere Botaniker erkannt und daher mit vollem Recht die Area contagionis
als Homologie der Keimstellen betrachtet. Ahnliche Verhilinisse findet ErRDT-
MAN (1943} an jungen Pollenexinen von Trapa natans (S. 46 Fig. 223).

Es fand sich auch eine Exine von dicolporatem Bau welche auf Grund ihrer
sonstigen Merkmale zur Gattung Sporotrapoidites zu stellen ware (Taf. 1
TFig. 9). Ein einziger Krausenkranz umgibt meridional das Korn.

Vergleich mit bekannten &hnlichen Sporenformen. Uber fossile Sporen-
exinen aus priquartdren Schichten, welche unserer Gattung nahestehen,
berichtet MTcHEDLICHVILI (1953). Sie wurden in Ober-Kreide und Ter-
tidirschichten West-Sibiriens, in einer Tertidrprobe aus Ost-Sibirien und
im Quartar von Leningrad gefunden und mit der rezenten Gattung
Trapa identifiziert. Der Bau unseres Typus stimmt im Wesentlichen
mit den dort geschilderten charakteristischen Merkmalen iiberein.
Unsere Sporomorphe weicht nur insoferne ab, als die zentrifugalen Teile
der Apertur-Exoexine nicht durchbrochen sind und an der Krausen-
vereinigung der Pole kein schwach ausgebildetes Dreieckfeld sichtbar
ist. Das sind aber Unterschiede, welche man hochstens die Bedeutung
von Form-Spezies beimessen kdnnte.

Da es sich in unserer Arbeit ausschliesslich um eine morphogra-
phische Charakterisierung der Sporomorphe handelt, wird sie nicht der

Gattung Trapa direkt eingeordnel — wie dies MTCHEDLICHVILI hand-
habt — sondern durch Form-Spezies und Form-Genus festgelegt.

Aus dem Interglazial und Spétquartiar sind Pollenexinen der Gattung
Trapa wiederholt erwidhnt (zum ersten Mal in Schweden von ASSARS-
SON 1927, wo sich auch zwei Abbildungen tinden).

Botanische Zugehdrigkeit. Erprman hat sich mehrfach (1943, 1952)
mit Bau und Form der Pollenkérner von Trapa natans beschiftigt. Der
allgemeine, sehr bezeichnende Aufbau stimmt mit dem unserer ter-
tidren Sporengattung annfdhernd tiiberein. Unsere Sporenformspezies
unterscheidet sich durch die dquatoriale Einschniirung und den in Pol-
ansicht zentrifugal einheitlich geschlossenen Krausenrand. Die Zeich-
nung ERDTMANs 1943 (Taf. XIII Fig. 223) zeigt dagegen eine Aufspal-
tung der Krausenrinder. Aber es handelt sich dort um ein unreifes
Korn. Weitere wesentliche Angaben iiber die Konstruktion rezenter
Trapa-Exinen finden sich bei GIBELLI und FERRERO (1895) und
MTCHEDLICHVILT 1953 [Trapa astrachanica (FLER) VINTER, Fig. 1
a, b, cl.

Man kommt zu dem Schluss, dass die hier beschriebene Sporomorphe
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grosse Ahnlichkeit mit solchen der rezenten Trapa-Arten aufweist (viel-
leicht im Range einer Formgattung), in Details aber doch abweicht.
Morphographische Studien der Pollenexinen von verschiedenen rezen-
ten Arten der Gattung Trapa wiirden weitere Vergleiche erleichtern.

Resiimee. Aus der jungtertiiiren Braunkohlenlagersliitie des Hausruck in Ober-
Ssterreich wird eine Sporenform morphographisch untersucht. Von der mikrosko-
pischen Beobachtung des Holotypus-Exemplares ausgehend wird an Hand von Photo-
serien verschiedener Orientierung der Versuch unternommen, Bau und Form der
Sporomorphe zu rekonstruieren (Palynogramm) und durch Diagnose und Detail-
beschreibung die Auffassung des Verfassers dariiber darzulegen. Morphographisch
bestehen Ahnlichkeiten gegeniiber Pollenformen der lebenden Gattung Trapa. Der
Holotypus und weitere Sporomorphen dieser Art sind unter angegebenen Nummern
als Einzelkornprédparate in der Sammlung der Geologischen Bundesanstalt, Wien
aufbewahrt.
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9 Botaniska Notiser 1954,
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Parallelschnitt hierzu durch Ruga.

Polansicht (540 X).

Aquatorialschnitt durch Zentralkdrper und Apertur (halbseitig gez.).
Exinenschnift am Zentralkérper {4300 x).

Schnitt durch die Krause in Krausenebene.
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Mirkligare nytillskott till den svenska karlvixt-
floran sedan 1920.

Av NILS HYLANDER.

Nir jag satl den tidsgriins bakat som rubriken anger, s har detta inte
skelt pa en slump. Nir det giller den svenska kérlvixtflorans utfors-
kande, kan man med goda skil dra en grans ungefir vid aren 1920—21.
1920 utgav NORDSTEDT sin sammanstillning Prima loca plantarum
suecicarum, som kan sidgas ge en summarisk sammanfaitning av vad
som dittills var kéint av i Sverige funna kérlvixtarter. Ungefir vid
denna tid borjar ocksa GUNNAR SAMUELSSON publicera sina Floristiska
fragment, varmed han visar hur forbluffande mycket som alltjamt stod
att finna av nyvheter inom detta omrade redan pa grundval av det {ore-
liggande herbariematerialet for en specialist med tillrickligt skarp blick
och tillrdcklig kéinnedom om litteraturen och floran i andra europeiska
linder. De blevo ocksd en stark stimulans for fortsatta floristiska falt-
studier och inledde den mycket aktiva period inom svensk fanerogam-
floristik, som de senaste decennierna utgora.

Amnet bereder emellertid av andra orsaker svérigheter bade i frage
om avgriinsning och disposition. For det forsta kan man fraga: vad ar
»méirkligare»? — ja vad menas i detta sammanhang med nytt? Gér man
en jamforelse mellan artbestindet i de tva pa varandra f6ljande upp-
lagorna av Lunds Botaniska Forenings kirlvixtforteckning 1917 och
1941, finner man antalet i Sverige som konstant vildvixande funna arter
alltsq sddana som std med vanlig, ej kursiv stil — Okat betydligt.
Jamfor man 1917 ars forteckning inte med 1941 ars utan med den allra
sista artlistan éver omradet, ASKELL och Doris LivVEs kromosomtals-
lista, blir skillnaden dnnu mera markerad, men samtidigt blir det ocksa
klart, vari en del av denna tillokning av artantalet egentligen bestar,
namligen i en uppvirdering av atskilliga underarter och varieteter till
sjalvstindiga arter, utan att dessa enheters avgriansning i och fér sig
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andrats: i nigot annal hinseende innebéra alltsi dessa fall intet nytill-
skott till floran. Det saknas emellertid inte exempel pa den motsaita
ytterligheten, niir de nya arterna inte bara sakna motsvarighet i den
dldre férteckningen utan t.o.m. urskilts fran det nordiska floraomradet,
ev. just fran Sverige, som for vetenskapen nya arter. I de fall, dir detta
giller — och de férekomma huvudsakligen i den Liveska listan ar
det dock utan undantag friga om mer eller mindre kritiska véaxter, och
knappast i ett enda fall har de nya arternas artritt blivit oomstridd.

Det ir inte om sidana fall — sddana pa sin héjd som underarter
virderbara »arter» som Pyrola norvegica, Myosotis praecox och serotina
och Atriplex praecox eller »kromosomarter» som Anthoxanthum alpi-
num och Rumex tenuifolius — som jag hir skall tala. En enda sadan
nyurskild nordisk art skall jag dock i forbigdende nimna, ndmligen den
av Bruun 1938 beskrivna Primula scandinavica. Denna star P. farinosa
nira men ar vil skild frdn denna, dven (som BRUUN visat) i vissa finare
morfologiska detaljer, sisom »farina»-kornens storlek, och inte bars
genom de olikheter, man redan tidigare iakttagit i fraga om kronans
form och fiirg, fodrels lyp elc. och genom vilka den nidrmar sig den
brittiska P. scotica. I likhet med denna, med vilken den hos oss tidigare
identifierats, men i motsats till farinosa, ir P. scandinavica monomorf i
blommorna, d.v.s. alla blommor ha samma lyp av standare och pistill;
fran bade farinosa och scotica avviker den genom kromosomtalet.
I sjialva verket ar detta den egentliga skillnaden gentemot fdkta P. sco-
tica, de morfologiska olikheter som BRUUN framdragit (mérkets form,
antalet stéinglar pr individ) dro néppeligen genomgiende, och engelska
forskare synas nu féga beniigna att godta scandinavica som slilvstindig
art. Vidare undersdkningar synas vara pakallade, innan man tar defini-
tiv stillning till fragan om dess artritt, vilken i viss man komplicerats,
sedan helt nyligen engelska forskare konstaterat, att aven inom P. fari-
nosa s. str. olika kromosomtal finnas inom Sveriges omréade.

Jag skall £.6. inskriinka mig till ett antal fall, lite mer &n ett tjog, av
sd att siiga hederliga, »goda» arter, som nistan alla for linge sedan, i
flertalet fall for mer &n hundra ar sedan, erhallit sina namn men som
forst under de senaste 30 dren kunna sigas ha blivit enrollerade i den
svenska floran. Detta betyder inte — som ganska sjilvfallet ér, eftersom
jag hela tiden skall inskriinka mig till arter, som man kan kalla in-
hemska eller i ett par fall, diar det giller kulturmarksarter, vitt spridda
och stabiliserade arter - att dessa nyheter skulle ha kommit in i landet
forst under denna period. Men en del av dem ha {orst under denna tid
verkligen blivil funna pa svenska lokaler, dit de kommit for irtionden
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eller drhundraden, ja, en del for artusenden sedan. Detta 4r den ena
kategorin av »nya arter». Den andra, som ur en synpunkt kanske er-
bjuder dnnu mer intresse, ndmligen fér den som &r intresserad av hur
en vetenskaplig upptickt gors, utgoérs av sddana fall, dir vixterna i
sjilva verket linge varit kinda eller, tydligare uttryckt, dir det sen
linge funnits material av vixterna fran Sverige men déir detta material
aldrig blivit riktigt identifierat till arten — vad som hir hénl, dr alltsa,
att ur det gamla materialet en art dragits fram, som man forut ej riknat
med som svensk.

Det dr emellertid den forstnimnda kategorin, som viicker den storsta
sensationen och som ensam understundom rentav kan fa dran att delges
den stora allminheten genom tidningarna. Detla ar inte férvanansvirt:
fynd av denna typ innebira ofta dven for botanisterna av facket nagot
tullstdndigt ovantat, arterna i fraga dro ej sidllan mycket distinkta och
i och for sig remarkabla, och det slumpméissiga momentet, som ger
krydda &t nyheten, 6kas stundom av att finnaren ér en kanske inte alls
vidare botaniskt bevandrad person. Vi ha under de allra sista aren fatt
ett par sadana tillskott, och ett fall bara for ett par ar sen illustrerar det
sagda pa elt mycket typiskt sidtt. Den 10 mars 1951 meddelade de
svenska lidningarna, atl en géteborgsk skolpojke i en sjo 1 Varmland
funnit en fér Sverige ny blomvixt, ndmligen Elisma natans. Fyndet
hade gjorts i den lilla sjon Valungen i Langseruds s:n sommaren 1950
men hade forst nyligen blivit bekant genom att exemplaret blivit lJamnat
till granskning hos dr CARL BLoM i Goteborg. Arten, vars sliktskap och
vixisitt bada antydas av det svenska namnet flytsvalling, dr ju eljest
myckel karakteristisk: den ir visserligen ganska nira besliktad med det
egentliga svaltingsliktet, Alisma, och liknar detta i kalkens typ, men
skottsystemel dr mycket olika, uppbyggt som det ér av en tradfin, pa
bottnen krypande och vid noderna vidfést stjilk; varje nod bir dess-
utom en krans av 3 sma [jillika blad, av vilka 2 stddja var sin ensamma
blomma, som medelst ett ldngt fint skaft exponeras pa vattenytan,
medan ur det tredje bladets veck utgar en knippa likaledes ldngskaftade
blad med den lilla ovala skivan flylande pa ytan.

Det svenska fyndet av Elisma natans — eller, som man vill hiidanefter
ar tvungen att kalla den, Luronium natans — &r inte orimligt men dock
mycket oviantat. I Norden har arten sen linge elt litet snidvt begrinsat
omrade i véstra Jylland. Men sa uppticktes den 1923 helt ovéntat i
Alnsjoen néira Oslo, en liten mager skogssjo, dir den vid ndrmare efter-
forskning 1926 befanns viixa i ymnighet och enligt Lip 1949 tycktes
ticka hela bottnen. Forekomsten beskrevs [6rst {1930} av HOLMBOE,
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vilken som sannolikaste férklaring angav en tillfillig spridning med
faglar; att det inte var fraga om nagon avsiktlig utplantering eller ndgon
annan anlropokor spridning syntes av sjons lige och andra omstindig-
heter tydligt. Att den svenska forekomsten maste hirledas fran en fagel-
transport fran Norge, kan det vill knappast rada nagon tvekan om, helst
som flytsvaltingen dir verkligen naturaliserats och uppenbarligen be-
finner sig i spridning: 1949 kunde néamligen Lip meddela en ny fyndort,
strax intill den férsta, och dessutom omtala, att arten utbrett sig rikligt
i en sjo, dar HOLMBOE 1929 planterat ut den. Artens totalutbredning
stricker sig genom Visteuropa fran Spanien till Storbritannien och
osterut genom Tyskland, enligt uppgift dnda till Polen. Hogeligen remar-
kabelt ér, att den ocksa en gang, en enda, blivit funnen pa Java.

Faglarnas medverkan vid spridningen av véxtdiasporer &r ju sen
lange mycket uppmérksammad och har ju framfor allt ofta framhallits,
nir det giallt att forklara fran en arts huvudutbredning starkt disjunkta
forekomster, t.ex. den baltiska forekomsten av Silene viscosa eller fore-
komsten pa Olands alvar av den sydosteuropeiska Plantago tenuiflora.
Det andra spridningssitt, som brukar anféras som foérklaring till dylika
ovintade fynd, i fall ndr en reliktférekomst verkar utesluten, dr anemo-
kori, spridning med vinden. Ettdera av dessa agens, och kanske da sna-
rast vinden, far val goras ansvarigt, som ocksa finnaren sjilv framhéllit,
for det narmast fore i tiden liggande nytillskottet till den inhemska
svenska kirlviaxtfloran, och det med tanke pa artens sidregna ulseende
och sydliga natur kanske mest remarkabla under langliga tider, ndm-
ligen den lilla ormbunken Ceterach of ficinarum. Sliaktet, som omfattar
bara nagra fa nirstidende arter, ir néira besliaktat med Asplenium — var
art kallades av LINNE Asplenium ceterach — men ér latt att kdinna igen
pa& att den smala, enkelt pardelade skivan pa undersidan ir tickt av
brett triangulira fjill, vilka som mycket unga dro firglésa men snart
nog anta en skimrande gulréd farg — hiirav namnet katiguldbriken,
varunder Ceterach officinarum uppenbarar sig i HULTENs atlas. Ett i
mitt tycke bétire namn dr mjiltbriken, bildat efter artens tyska namn
Milzfarn och syftande pa dess forna medicinska anvindning liksom
sliktnamnet Asplenium.

Arten ar en klippvixt med utbredning frian Brittiska 6arna Gver
Frankrike och Pyreneiska halvon ner till Marocko och vidare ésterut
genom hela Mediterranomradet i Europa och Afrika samt Mindre
Asien, Palestina och Kaukasus énda till Centralasien. I det inre Europa
gar den med en smal utlépare fran vister in i mellersta Tyskland; dess-
utom finns (eller fanns) den pa en fyndort i Polen som antropokor,
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namligen pa fastningsmurarna vid Grudsiatz (f.d. Graudenz) nira
Gdansk (f.d. Danzig). Aven den nordligaste av dessa lokaler ar ju emel-
lertid s& pass avldgsen, att man inte hade anledning att vinta sig arten
i Norden. Som sa ofta i fraga om sydliga arter, var det Gotland, som
visade sig figa den; lokalen, 6stsidan av Grogarnsberget i Ostergarn pa
6ns Ostra sida, blev funnen 29 juni 1948 av en ldroverkslirare i Orebro,
GOsTa NYHLEN. Héir vixer arten sparsamt men dock i flera tuvor, bade
storre och helt sm4, i »horisontella sprickor och grotior i kalkklipporna»
pa sa lag hojd over havet, att fyndorten, som dess finnare papekar i sin
redogorelse i Botaniska Noliser 1949, maste ha varit drinkt av havet
atminstone under Ancylus-tid och troligast dven under Litorina-tid. Om
en relikt forekomst kan det alltsa, sdger han, inte rimligen vara fraga;
tagelspridning skulle didremot kunna ténkas, eftersom vixtplatsen var
bebodd av skogsduvor, likasd spridning av sporer med vinden fran en
mellaneuropeisk lokal. Men atl hirom bevisa niagol ar &nnu ogorligt
och kommer vil att sa forbli.

Den motsatta tolkningen, alltsi en relikt férekomst och ej en (eljest
val tekniskt mojlig) recent vindspridning vill BENGT PETTERSSON dér-
emot ge at en liknande starkt disjunkt gotlindsk forekomst av en syd-
och mellaneuropeisk viixt, dir han sjilv var den lycklige upptiackaren
och som han for nagra ar sedan viickte storsensation med hos sina kol-
leger, nadmligen Orchis Spitzelii. PETTERSSON fann denna art den 4 juni
1939 i1 Halls socken pa Goltland och kunde dirmed, som han sjilv skri-
ver i sin redogorelse for fyndet i festskriften for CARL SKOTTSBERG 1940,
jamnt 140 ar efter WAHLENBERGs pa sin tid lika mérkliga fynd av
Orchis palustris »pa Gotland pavisa en representant for en artgrupp av
sliktet Orchis som till denna dag varit okédnd i Sverige, ja i hela norra
och mellersta Europa norr om Schwarzwald». Den star bland svenska
arter narmast O. mascula men skiljs ldtt genom brunaktig éverlipp och
framfor allt genom konisk, nedétriktad, inte nedat bredare och uppat-
bojd sporre. Efter det PETTERSSON gjort sitt fynd visade det sig ocksa,
att arten i sjilva verket insamlats redan 1914 pa Gotland av dr. E. TH.
Fries i Visby, som visserligen kallat den mascula men pa etiketten till
sitt exemplar anmirkt skillnaden i blomfarg. PETTERSSONs formodan,
att arten skulle std att finna pa flera lokaler pa on, har ocksa visat sig
riktig. Nar han 1951 (i RosvaLn & PETTERSSON: Gotlands orkidéer)
meddelade en karta over de gotlindska fyndorterna, hade dessas antal
stigit till 11. T alla fallen, inkl. det ursprungliga, &ir lokalen av Over-
raskande trivial karaktir, i de flesta nédra ¢verensstimmande med den
forsta, som utgjordes av en torr och mager, mjolonrik tallskog strax



NYTILLSKOTT TILL DEN SVENSKA KARLVAXTFLORAN 137

intill kusten. Han papekar emellertid, att lokalklimatel och markférhal-
landena pa dessa stindorter méaste anses ganska bra stimma dverens med
de forhallanden, som dro kinda for artens forekomster i Alperna; pa
det hela taget dr den, sa vitt man vet, en kalkvixt. Dessa bdda omstan-
digheter ge ju en viss forklaring till dess trivsel pa Gotland, dir den
enligt honom méste anses vara av gammalt datum — som redan antalet
lokaler antyder — trots att den sa linge undgatt upptickt; detta i sin
tur kan férklaras inte bara med stindorternas triviala karaktir, som
inte inbjudit till ellersokning av rara orkidéer, men dven dirmed att
arten endast under den ganska korta blomningstiden sticker av tillrack-
ligt fran mascula. P4 det hela taget &r arten ganska polymorf, vilket
star i samband med att den bar en sa splittrad utbredning; med undan-
tag for Gotland och ett par 6ar vid Dalmatiens kust 4r den rent montan
(mestadels hogmontan). Mera talrika 4ro dess lokaler endast i Alperna
och pa nordvistra Balkanhalvén; hérifran gar den over Balkan till
Mindre Asien, dér ett par fyndorter dro kiinda, liksom en enda iir bekant
fran Spanien och en fran Marocko.

Ett tredje spridningssitt — alltsq utover fagel- och vindspridning —
niamligen med havsstrommar ligger vil ndrmast till hands att anta fér
en tredje remarkabel sydsvensk novitet, vars upptickt dock ligger unge-
far 25 ar tillbaka i tiden, namligen umbellaten Oenanthe Lachenalii,
funnen 1927 av ddavarande skolpojken, nu lasarettslikaren Ni1Ls SODER-
STROM, som sjalv publicerade sitt fynd i Svensk Bot. Tidskrift 1930.
Fyndorten var en holme i Blekinge, i nirheten av Ronneby, men egen-
domligt nog — som finnaren papekar — ligger den inte ute i yttersta
havsbandet utan langt in i skyddat lige. Darfér staller han sig skeptisk
mot att den skulle forts hit av havsstrommar fran sina niirmaste bal-
tiska forekomster, som ligga pa tyska nordkusten arten finns nim-
ligen, sd vitt man vet, inte pad Bornholm, fastin HULTEN i sin atlas rakat
pricka in nagra lokaler fér den didr — utan han vill snarare tro, att den
lilla Blekingeférekomsten dr en rest av en tidigare storre utbredning.
Detta kan synas djarvt men far nog inte utan vidare avspisas, sarskilt
nir man tanker pd vad som hant med en annan havsstrandsumbellat,
niamligen Ligusticum scoticum. Denna var i Sverige kidnd blott fran
Vistkusten intill det JonaN ERIKSON 1927 just i Blekinge fann den i ett
enda litet ex.; och nu har den, atskilliga ar senare, visats fga en inte si
oansenlig forekomst i Héilsingland, med strodda sparsamma utposter
(men far val snarast tolka forhdllandet pa det séttet) i Gastrikland och
nordligaste Uppland. Hur som helst, en spontan forekomst ir det sikert
fraga om nér det giller Oenanthe Lachenalii i Blekinge — som en an-
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mérkningsvard omsténdighet papekade SODERSTROM, att den vixte till-
sammans med Juncus maritimus, som eljest inte fanns i niirheten.
Inom Norden finns O. Lachenalii £.6. blott i Danmark men dir pa
ganska ménga hall, dels kring Limfjorden, dels vid kusten i syddstra
Jylland, Fyn, Langeland, Falster och Sjelland.

Ytterligare nagra arter, som tillhéra havsstranderna eller deras niir-
maste omgivningar, ha under nu ifrigavarande tid upptickts som nya
{6r Sverige, flertalet 1 de sydligaste landskapen. Fér det allra méirkligaste
— och i sanning hoégst remarkabla — av dessa har sireget nog aldrig
givits nagon ordentlig redogdrelse i litteraturen utan endast korta noti-
ser, och vad som ir kiint om fyndomsténdigheterna har traderats munt-
ligen. Vad jag syftar pd 4r NiLs DAHLBECKs fynd sommaren 1944 av
Scutellaria minor nira Torekov i nordvistligaste Skane. Det var enligt
finnarens egen relation beroende pa en blandning av slump och nyfiken-
het, att det gjordes: hade han inte behd6vt stiga av sin cykel for att 6ppna
en grind, niar han for 6ver strandiangen, och hade han inte samtidigt
varit nog nyfiken att begagna tillfiallet att titta efter, om det mdojligen
kunde finnas nagot sevirt i nagon av de sma polar med vitmossa kring,
som funnos i nirheten som svackor i dngen, s hade den oansenliga
vixten forblivit oupptéckt — for hur lang tid dr svart att siga, ty det
har senare visat sig, att den faktiskt finns pa ytterligare &tm. ett par
liknande lokaler i samma trakt, detta enligt STEN SELANDER, som dgnat
sig at en del detaljerad florautforskning av omradet under nagra som-
rar. Detta tyder ju pa att det i varje fall inte &r frdga om nagon sa all-
deles recent forekomst; att den undgatt upptickt ar inte s& mycket att
undra over, om man kanner dess obetydlighet — den gor verkligen, atm.
i friga om svenska ex., skil for epitetet minor, ly den blir inte manga
c¢m hog, och dess blommor med sin ganska blekt violetiskira krona &ro
ocksa sma och foga idgonenfallande. Standorten ar vil inte heller av den
typ, att den ofta efterforskas. Den torde motsvara vad som éir normalt
for arten inom dess egentliga utbredningsomréade, som dr m.l.m. atlan-
tiskt och mot norr striicker sig upp till Storbritannien och nordvéstra
Tyskland. Man kan alltsa inte séga, att Scutellaria minor var nagon vaxt,
som man var inriktad pé att finna, inte nagon av de dér arterna, som
man i forsta hand satte pa listan ver vixter som borde efterspanas.

Det kan déremot med storre eller mindre ritt sigas om de tre dtersta-
ende havsstrandsarterna inom denna grupp av nyheter. Tva av dem éro
bottniska och sedan linge bekanta fran Finlands-sidan. Den ena é&r
Hippuris tetraphylla, den andra Rumex fennicus — eller, som man nog
maste kalla den, R. pseudonatronatus. Hippuris tetraphylla hade visser-
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ligen flera ganger férut blivit rapporterad som svensk, fran helt olika
trakter av Ostkusten, men uppenbart med oritt eller dtm. utan sidkra
bevis, och det forsta sikra fyndet kom forst 1930, da den blev funnen
niara Umed av davarande skolgossen, numera botanik-licentiaten LLEN-
NART HOLM. — Rumex pseudonatronatus blev konstaterad som svensk
nagot tidigare, nidmligen 1922, d& disponenten STEN GRAPENGIESSER
fann den vid stranden av Holmoarna, ocksa i nirheten av Umed. Hir
ha sedan flera fyndstéllen blivit funna och publicerade av TH. ARWIDS-
SON, och dessutom har ett litet omrade blivit funnet £6r den i Haparanda
skidrgard. Hur pass konstant den 4r pa sina fyndstillen och i Sverige pa
det hela taget, vet man vial myckel lite om — den ér ju 4dven 1 Finland
lite rorlig av sig; som stabiliserad far man nog dnda rikna den dven pa
svenska sidan.

Detta ir didremot mycket tvivelaktigt i fraga om art nr 3, som i mot-
sats till de bada foregdende tillhor vistkusten, ndmligen sandmaéllan,
Atriplex sabulosa, lidigare mera bekant som A. maritima eller A. fari-
nosa. Den har ju redan tidigare figurerat fran Sverige men endast i
egenskap av adventiv, {.6. blott med fa och gamla fynd. Om ndgon
antropokor tillforsel kan det tydligen inte girna vara tal i fraga om det
fynd, som motiverar dess upptagande i min éversikt, nimligen det som
GuNNARr DEGELIUS 1943 gjorde pa Nordkoster i Bohuslin i ett enda exem-
plar; som ju arten ér ettarig, idr det alltsd ganska ovisst om den alltjimt
lever kvar i var flora. A andra sidan kan det mycket vil tinkas, att
den forr eller senare skall visa sig ha gjort en ny och mera lyckad kolo-
nisation, pa samma sitt som tycks ha sketl under de allra sista artion-
dena pd norska sydkusten, enligt vad som skildrats av HoLMBOE och
NORDHAGEN; hiirifran maste ju med all rimlighet framstéten mot Bohus-
Iin ha utgétt. Denna norska expansion — man kanske far anvinda
detta utiryck, eltersom gamla ex. tyda pa att arten haft smirre spontana
forekomster i omradet sen langt tillbaka ar i sin tur dock ganska
anmirkningsvérd, ty det ar fran artens norska omrade en ganska avse-
vird striicka ner till dess egentliga sammanhéingande utbrednings-
omride.! Sandmaéllan dr ndmligen en art som hoér hemma pa strinderna
av Atlanten och Nordsjén fran Frankrike upp till England och viistra
Jylland; dér dr den kind fran ett tjugotal lokaler upp till norra Vend-
syssel. Overallt viixer den som i Skandinavien i fin sand.

Flertalet nya arter av denna grupp tillhora emellertid, som naturligt

! Sedan ovanstdende skrivits har IVAR SEGELBERG 1 Svensk Bot. Tidskr. 48:1
(1954) meddelat, att han hosten 1953 funnit »ett hundratal individ» av arten pa havs-
stranden vid Asa i Olmevalla s:n i Halland,
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ir, fjallen. De flesta hora 1ill den s att sdga vintade kategorien, d.v.s.
sddana som tidigare varit kiinda fran Norge och i ménga fall dven Ost-
fennoskandia. Fér inle mindre én 4 av dessa star den oforlikneligt skarp-
synte HARRY SMITH, niamligen Draba crassifolia, Stellaria longipes (eller
S. crassipes, om man accepterar HuLTENS uppdelning av denna art-
grupp) — vardera funnen pa 2 lokaler i Torne lappmark 1920 — samt
Ranunculus sulphureus pa Pesisvare vid Abisko 1925 och slutligen 1933
den forst hos HEDBERG 1952 publicerade Armeria sibirica eller, som den
vil bor heta, A. scabra, fran det hogst mirkvardiga och vixtrika fjillet
Piltsa 1 Torne lappmarks allra nordligaste kil, vilken sistndmnda art
visserligen redan tidigare angetts som svensk men med oritt. For en
annan av de nya fjallarterna, nimligen Gentianella aurea, fanns det dér-
emot tidigare hederliga svenska beléigg, men de hirstammade fran
en forekomst vid Abisko, dir arten vil utan nagot tvivel kommit in fran
Norge, narmare bestimt med hé ndgonstans fran Narviks-kusten, dar
den #r vanlig pa strandingarna. Men 1929 fann GUNNAR BJORKMAN
— ocksad en av de loogda — arten som otvivelaktigt indigen fjillvaxt
pa Tjargesvare i Lule lappmark; han har nirmare berittat ddrom i sin
avhandling om floran i Stora Sjéfallets nationalpark 10 ar senare. Sist i
skaran av dessa nya men mer eller mindre vantade fjillvixter kommer
s 1935 Carex holostoma, funnen av AXEL NYGREN vid Riksgrinsen,
niitt och jimnt innanfér grénsen mot Norge.

Men édven fjallen ha for nagra ar sedan givit en art av samma oOver-
raskande slag som t.ex. Orchis Spitzelii och vetenskapligt vil av néslan
annu stérre intresse, nimligen den tidigare pa Europas fastland blott
frdn Kanin nos kéinda Potentilla emarginata eller, som man nog maste
kalla den, P. hyparctica. Det var STEN SELANDER som 1941 gjorde detta
hogst ovintade fynd pa kronet av fjiallet Stalotjakko i Virihaure-omra-
det i Lule lappmark, c. 1.300 m.6.h.; fyndet var desto hedersammare
som viixten var i frukt. Fdljande ar kunde han dock beskida och samla
den i blommande skick, och hans fardkamrat CARL SKOTTSBERG fann
den pa en andra lokal pa fjillet. Ytterligare 2 ar senare fann SELANDER
och Oror RUNE den pa det niirbeligna fjallet Jeknafo, dir den pa
1.400 m hdjd t.om. var ganska riklig. Enligt SELANDER synes arten i
Lule lappmark ha mycket speciella fordringar pa sina standorter: »dessa
ulgérs», siger han, »av branta, blasiga hojdkammar inom §versta delen
av regio alpina media, dir sndbetickningen under vinlern maste vara
hogst obetydlig, och ér pa ett undantag nir [SKOTTSBERGSs lokal] be-
lagna pa fjallens lovartssidor at vister och soéder. . . . Marken bestar
av vittrat kalkhaltigt skiffergrus» med gles koloniartad vegetation, dar
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artens mycket krafliga jordstammar fista den tillrickligt kraftigt f6r
att den skall kunna uthérda den starka uppfrysningen. Artens utbred-
ning ar hogarktiskt cirkumpoléir; att den i den nordiska fjallkedjan
skulle finnas just i Lule lappmark kan, som SELANDER siger, synas
ganska ovintal, men i sjilva verkel hyser, som han samtidigt fram-
haller, detta stora kompakta hogfjillsmassiv en ganska enastaende upp-
sittning av typiska »oOvervintrare», diribland 15 av Sveriges 22 viist-
arktiska arter — bl.a., pa ett par hundra m:s avstind fran Potentilla,
Draba crassifolia. Att Potentilla hyparctica har méste riknas som en
interglacial relikt, en »Overvintrare», kan det nédppeligen rada nagot
tvivel om.

Med den sista art jag nu skall skildra inom de »nyuppticktas» grupp
maste vi emellertid atervianda till Sydsverige, ndrmare bestdmt till Got-
land. Samtidigt kan den arten sigas bilda en 6vergang till néista grupp,
den man skulle kunna kalla de nyavsldjades grupp — ty fyndet gjordes
inte i naturen utan i herbariet. Den intresserar mig speciellt, eftersom
det dr den enda novitet jag sjalv kunnat bidra med — men fyndet,
alltsa den ursprungliga insamlingen av exemplaren, gjordes inte av mig.
Min s.k. upptéckt var sa tillvida 16n for ett avsiktligt letande, som att
jag gjorde den nér jag gick igenom Uppsala-herbariets svenska material
av Veronica triphylla pa jakt efter en annan art, V. Dillenii (eller
V. campestris), som med hansyn till sin férekomst ganska langt norrut
i Tyskland rimligen kunde tdnkas vaxa i Sydsverige och for vilken ett
hogst obskyrt svenskt fynd spékat i litteraturen. Jag fann den inte,
vare sig da eller senare, men i stillet en kollekt fran Visby, samlad 1896
av K. JonanssoN och kallad »V. triphylla cum f. nana», vilken jag sag
ara en for Sverige ny art; vid genomgang av det allmidnna herbariet
visade den sig vara den av ALLIONI 1785 beskrivna V. praecox. Nir jag
for sikerhets skull dven granskade vért nordiska material av V. arven-
sis, 1lag dven dér (under namnel V. arvensis f. serrata) ett likasa av
K. JoHANSSON pa Gotland - nidrmare bestiamt i Hejdeby 1906 — samlat
ark av V. praecox. 1 sjilva verket star arten morfologiskt timligen mitt
emellan dessa bada arter, fast den at bada hallen dr mycket val skild"
genom bladens, kapselns och frénas form —— det dr inte pa nagot sitt en
kritisk art utan en mycket hederlig, fristdende och foga variabel art.
Om blommorna kunde jag inte fa mycken forestillning pa de avslojade
herbarieexemplaren, av vilka det ena arket upptog ex. i fro, det andra
ytterst sma, bara nagra fa cm hoga ex., som just bérjat blomma. Det
intressanta var nu emellertid framfor allt, att det redan av uppgifterna
pA etiketterna enligt min mening var tydligt friga om spontana fore-
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komster pa kalkklippmark. Detta bekréftades ocksa snart nog: féljande
ar fann BENGT PETTERSSON arten vill inte pa nagon av de gamla loka-
lerna men pa en ny gotlindsk lokal av utpriaglad alvarkaraktir, och
2 ar senare kunde den skarpsynte NILS ALBERTSON uppticka den pa
tva alvarlokaler pa Oland, dir senare ytterligare en lokal blivit funnen
av Olandsflorans egen monograf, RIKARD STERNER. Att denne dittills
kunnat férbise den har en mycket enkel {orklaring i alt arten 4r utom-
ordentligt tidig (ALBERTSON samlade den i blom siste april) och sedan
snabbt forsvinner. Men uppenbart dr dven — efter ALBERTSONs och
STERNERs noggranna understokningar av dess standortsforhallanden pa
Oland, diir den forgiives eftersikts pa stora alvaret
mycket speciella och att den bade dr och kommer att férbli en stor
sillsynthet. Omdojligt skulle vil emellertid, som ALBERTSON framhaller,
inte vara, att arten skulle sta all finna inom Skanes sandomriden; i sa
fall skulle man fa en viss bekriftelse pa en gammal uppgift om att den
skulle ha samlats i Torup i Ostra Skéne, vilken Erias I'rRizs meddelat
pa grundval av ett gammalt herbarieexemplar fran 1700-talet. Pa detta
sitt, som sandvéaxt, férekommer V. praecox i England, dar den forst pa
1930-talet blev funnen i torra halvkultursamhillen med m.l.m. utprig-
lad sandhedsvegetation, likasd i Tyskland, delvis i samhéllen av mera
pataglig spontan karaktir. Langre soderut blir den dnyo klippvéxt, och
dven sa langt norrut som i Kyffhiauser-omradet vid Rhen har den en
sadan férekomst pa kalkberg.

Pa en del av sina lokaler, bl.a. i England, upplirider den tillsammans
med en vaxt, med vilken den bade viixtgeografiskt och i {riga om sin
svenska uppticktshistoria visar patagliga likheter, nimligen alvarkosan,
Apera interrupta. Att en smavixt Apera-form férekom ute pa Olands
alvar som en normal konstituent var sen linge bekant, och redan EL1aS
I'rIES gav den en siirskild varietetsbeteckning under A. spica-venti: var.
pygmaea, vilken beholls Annu av HOLMBERG i forsta hiftel av hans flora
1922, 2 ar senare visade den utomordentlige artsystematikern Tycno
VESTERGREN, att den i sjilva verket inte alls var ndgon form av A. spica-
venti utan identisk med en annan linnaeansk art, A. inferrupta (beskri-
ven av LINNE som Agrostis interrupta 1759). Utdver habituella kinne-
tecken, specielll den smala vippan, som fven i kultur f6rblir konstant,
skiljs denna fran A. spica-venti, dkerkosan, genom sina ytterst korta

att dess krav dro

stindarknappar. 1 Sverige finns alvarkosan dels, uppenbarligen mycket
sillsynt, pd Gotland, dels vida spridd pa Olands alvarmarker; ja,
VESTERGREN skriver, att »det dr troligt, att Olands sédra alvar dr den
enda plats pa var jord, dir den kan betrakias som allmén». Utanfor
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Sverige forekommer arten huvudsakligen pa »sandfilt, viigkanter, akrar
och liknande stillen med 6ppen vegetation, t.o.m. murar»; i siddra
mediterranomradet moter man den som bergvixt. Utanfor Luropa, dér
den f.6. gar upp till s6dra Skottland, sédra Holland och tvd lokaler i
Tyskland (i Kéln- och Hildesheims-irakten), ir den med sikerhet bara
kand fran en lokal i Transkaukasien och fran Atlas.

Yiterligare ivd goda men linge bortglomda eller missforstadda gris-
arter ha under denna period blivit utredda och péavisade som svenska,
niamligen Poa supina och Glyceria declinata. Namnet Poa supina hade
ju tidigare forekommit i svenska floror, exv. hos NEuMAN 1901, fast det
som betecknats sd egentligen bara varit kraftigt firgade modifikationer
av Poa annua — sireget nog ligger dock i Uppsala-herbariet en kollekt
av verklig supina samlad av IlL1as FRrIES och bestimd till denna, vilket
dock aldrig ledde till att FriES definilivt accepterade arten. Definitivt
urskild som en egen, vil skild art med avsevird utbredning inom Sve-
rige blev Poa supina forst pa 1930-talet genom J. A. NANNFELDT. Denne
hade under sina Poa-forskningar visserligen fést sig vid en del utlindskt
herbariematerial, kallat P. supina och avvikande fran det vanliga vit-
groet genom forlangda, krypande skottaxlar, men nagon klarhet om att
har forelag en artskild typ fann han ej forrdn han seit en uppgift i
HArALD LINDBERGs bok Itinera mediterranea, att P. supina skulle skilja
sig fran P. annua genom mycket lingre stindarknappar. Da vicktes
emellertid NANNFELDTs nyfikenhet pd allvar, och han kunde strax kon-
statera, att denna karaktir stimde genomgaende for utlindsk supina
och dven att svenska exemplar, som han tidigare funnit ha samma skott-
system, ocksd hade linga stindarknappar och alltsd borde riknas till
P. supina. Nirmare granskning gav ju ocksa vid handen, att denna
skilde sig dven i andra detaljer, exv. vippformen, fran P. annua. Detta
blev dnnu tydligare, nir levande material blev tillgdngligt for studium
—— och sédant levererades prompt, niir varen efter upptickten kom, av
Uppsala-botanisterna. Poa supinas favorittillhall dro vil trampade

skogsstigar och parkgangar o.d. — jag har darfor dopt den till tramp-
grée — n.b. om de #dro mullrika, men gérna ocksd kring uthus, pa

ladugardsbackar, beten etc.; pa sandig mark séker man den i regel for-
gives. Pa det hela taget dr arlen europeisk-nordafrikansk, men NANN-
FELDT har ocksa pdvisal den fran Sibirien och Himalaja. I Sverige ér
den — med skenbara eller verkliga ojimnheter i utbredningen — fun-
nen upp till Jimtland (och pa en lokal i Torne Lappmark) och ar i
ménga landskap traktvis helt vanlig. 1 de 6vriga nordiska linderna ir
den alltjimt forvanansvirt litet samlad: (ran Norge dr den, bortsett fran
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ett gammalt fynd vid Oslo, bara kidnd fran négra lokaler i Sor- och
Nord-Trondelag i nira anslutning till de jimtlindska férekomsterna,
fran Danmark bara fran Bornholm; i Finland, diar den kunde vintas
vara ganska spridd, med tanke pa artens ymnighet i Uppland, har den
forst helt nyligen blivit pavisad, namligen fran ett par stillen i Eckero
pa Aland. Hirtill maste emellertid papekas, att trampgroet maste sokas
under varen och férsommaren — denna art har nimligen gentemot den
nir som helst under aret blommande annua den markerade olikheten,
att den blommar bara en kort och avgransad period och sen snabbt
mognar och sprider sitt fro, varpa straet vissnar. Dess hybrid med annua,
som néastan alltid finns, nar arterna — sasom ofta sker — vixa till-
sammans, hiller ddremot langt direfter p4 med sin resultatlosa blom-
ning och kan langt in pa hégsommarn patraffas med sina karakteris-
tiska utspretande blomfjill, mellan vilka de smala och alldeles hop-
skrumpna standarknapparna sticka ut; steriliteten sammanhénger med
den av NANNFELDT faststillda skillnaden i kromosomtal mellan arterna.

Aven Glyceria declinata, som man skulle kunna kalla bligrént manna-
gris — med tanke péd dess bladfirg och i anslutning till de forut existe-
rande namnen pa samarterna fluitans och plicata, resp. vanligt och
skanskt mannagris — skiljer sig, som engelska botanister nyligen visat,
i sitt kromosomtal fran sina nirmaste sliktingar, de just nimnda arterna,
med vilka den linge varit forblandad. G. declinata har ndmligen soma-
tiskt 20 kromosomer, de bada o6vriga 40. Over huvud taget var det
genom engelska botanister som arten pa 1930-talet si att siiga aterupp-
ticktes och Aven dess yttre morfologiska, fran de &vriga arternas vil
markerade karaktir anyo papekades. Den dr uppenbarligen ej alls séll-
synt i Storbritannien, och pa det hela taget dr den si vitt man vet viist-
europeisk: efter vad jag sjilv sett i herbarier gar den fran Portugal 6ver
vistra Frankrike, véstra Tyskland och Danmark upp till sédra Norge.
Beskriven blev den fran Normandie av BREBISSON 1859, och dess for-
nedring var alltsa inte sa ling som den redan 1804 beskrivna Poa supi-
nas men a andra sidan djupare - den férhallandevis inskrankta utbred-
ningen kan vil kanske andragas som en formildrande omstandighet.
Det ar dock mojligt, att denna stricker sig lingre in i Mellaneuropa,
om namligen den av WIMMER & GRABOWSKI fran Schlesien beskrivna
G. fluitans f. pumila verkligen hér hit; detta verkar av beskrivningen att
doéma i varje fall inte omojligt. Faktum ar emellertid, att detta namn
senare i Sverige anvénts for att beteckna exemplar som verkligen till-
hora G. declinata, t.ex. hos HOLMBERG 1926, ja, att HOLMBERG sjilv
samlat sddana och spritt dem under detta namn. Det besynnerliga ar nu,
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att den beskrivning han ger i andra hiftet av sin flora av denna f.
pumila just framhéver de bada viktigaste karaktirer, genom vilka decli-
nata skiljer sig fran fluitans, nimligen de korta standarknapparna — en
karaktir gemensam med plicata — och den dven {ran den sistnimnda
avvikande uppflikningen av ytterblomfjillets spets i tre (eller fem)
korta uddar. Han tilldgger: vixer pa uttorkade stéllen; smaaxen likna
dem hos G. plicata. Det sistndmnda &r riktigt, och i manga fall ir det
just med denna som declinata forvixlats hos oss, men férsta delen av
meningen, jimte forsta delen av beskrivningen av f. pumila, ndmligen
sasom lagvixt, 10—20 cm hog, nedliggande — uppstigande med kort,
axlik vippa, stimmer inte genomgéiende; tydligen hade HOLMBERG ej
stott pa arten i andra dn dessa magra modifikationer. Det var emellertid
pd siddana exemplar i Uppsala-herbariet som arten till slut (1948) av
den giistande unge engelske botanisten MAX WALTERS faststilldes som
svensk. Bilden av bade arten och dess utbredning éndrades emellertid
snabbt, nir W. och jag fortsatte herbarieundersékningen: de fa loka-
lerna mangdubblades, och arten framstillde sig i val utbildat och da
mycket prydligt skick i samma o6gonblick vi genomgingo materialet i
Géteborgs “botaniska tridgards herbarium. Det visade sig, att den
— néstan uteslutande pa 1930-talet — inom Goteborgs och Bohus’ 1an
samlats pa inte mindre an 28 lokaler, delvis i kélldrag i skalbankar, men
genomgéende bestamts till plicata. Till storre delen lag den dérifran i
magnifika exemplar med ofta /2 m héga strdn och dm-ldnga rika vip-
por. Redan inom en vecka kunde vi f.6. genom den papasslige NiLS
ALBERTSONs hjilp fa levande exemplar fran ett nytt omrade {6r m.l.m.
riklig forekomst, nfmligen Falkopings-trakien i Vistergstland. Dess
dlsklingstillhall voro hér enligt ALBERTSON gyttjiga, helst rikligt ko-
trampade och naturligtvis dven -gbédslade vattningspoélar, dammkanter
eller karriga betesmarker o.d. Jag har senare sjalv i Skane haft tillfalle
att finna den och forsoka diska den nagot sd nér ren pa en sadan lokal;
den var férvisso ej av sddan natur, att man dér letade efter snygga
exemplar till sitt herbarium, och detta vixesitt och déirav féljande
oskoénhet dr naturligtvis frimsta anledningen till att arten sa litet upp-
mirksammats i Sverige. Under de senaste aren ha atskilliga nya fynd-
orter kommit till fran Skéane, 1 vars slittbygder den torde vara ganska
vanlig, men till sin utbredningstyp #r arten alltjimt inom Sverige sydlig
och vistlig, med den mot 6ster lingst framskjutna fyndorten i Gustav
Adolf i Vistergétland, strax intill Smdalandsgrinsen V om Jonkoping.
Den &r nu ocksa, sérskilt genom STORMERS undersokningar, kiind fréan
nagra lokaler vid Norges sydkust.

10 Bolaniska Noliser 1954.
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Hela denna uppticktshistoria, atm. den svenska delen dirav, pamin-
ner i hogsta grad om en annan arts, diar ocksa en géstande utlinning
gjorde upptickten. Vad jag asyftar dr Alchemilla eller hellre Aphanes
microcarpa, vars forekomst i Sverige faststilldes av den tyske Alche-
milla-specialisten WERNER ROTHMALER vid hans besok i Stockholm
1937. Till min skam maéste jag erkédnna, att jag skulle ha gjort upp-
tiackten sjilv, om jag haft lite mera nyfikenhet — jag hade namligen
sett ROTHMALERs strax forut publicerade monografi dver gruppen och
ett ogonblick reflekterat dver mdojligheten att A. microcarpa kanske
skulle kunna finnas dven i1 Sverige; men eftersom den i Europa gillde
som rent mediterran (och dirutdver endast var kind fran 6stra Nord-
amerika) slog jag tyvarr bort tanken igen. Nir ROTHMALER pa somma-
ren kom till Stockholm och G. SAMUELSSON uppmanade honom aftt ga
igenom Riksmuseels svenska Aphanes-material hade han emellertid
under fortsatt herbariearbete funnit material fran Bohmen, Bulgarien
och Frankrike och fran 5 lokaler i Tyskland. En del av de nordligare
fynden voro dock, enligt vad ROTHMALER ansdg, av recent antropokor
natur och att A. microcarpa skulle visa sig vara en inom vissa trakter
av Sydsverige rentav ganska vanlig art, fanns det ingenting som tydde
pa. Sa visade sig emellertid vara fallet — genom vara gemensamma
herbariegranskningar kunde vi faststilla den fran mellan 60 och 70
svenska lokaler. Utbredningsbilden, inlagd p& en karta, blev i princip
ej mycket olik bilden fér den reviderade A. arvensis s. str., och i inte
mindre &n 30 fall funnos arlerna samlade och uppféstade tillsammans
fran samma lokal. Icke i ndgot fall hade dock insamlaren pa nigot séit
antytt nagot om en sadan blandning, trols att de bada arterna i sjilva
verket ej bereda nagra som helst bestimningssvarigheter, nir de — som
néstan alltid dr fallet — ha utvecklade blommor. Trots det si ofta
gemensamma uppirddandet fanns det dock vissa tecken som tydde pa
en viss ekologisk olikhet — s& foref6ll microcarpa avgjort vanligare dn
arvensis i Blekinge, medan pA Gotland arvensis var tdmligen allmén
men microcarpa blott samlad pa 5 lokaler. Att sadana olikheter verk-
ligen existera visades nagra ar senare i ett vackert arbete av den dansk-
islindske forskaren GUPJONSON éver de bada arternas forekomst i Dan-
mark.

Nér jag ndmnde Aphanes-arternas samforekomst, s dr ju denna en
egendomlighet som dock ej alldeles saknar paralleller — jag kan erinra
om Lamium-arterna av purpureum-gruppen som exempel, men det dr
ett annat fall som jag i férbigdende speciellt ville fista uppmirksam-
heten pa, namligen Geranium bohemicum och G. lanuginosum. Den
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sistndmnda kan ju ocksa ha skél att bli nimnd i denna &versikt, efter-
som dess ratta identifiering faller inom den nu ifragavarande tidsperio-
den. Det var ndmligen hésten 1932 som jag pa ett sammantride i Bota-
niska sektionen av Naturvetenskapliga studentsillskapet i Uppsala
kunde meddela, att den vixt ERIK ALMQUIST 1916 pa material fran Sma-
land och Sédermanland beskrivit som G. bohemicum ssp. deprehensum,
i-sjilva verket var identisk med den frin Sydfrankrike tidigare be-
skrivna G. Perreymondii SHUTTLEW., vilken i sin tur snart nog blivit
identifierad med den redan 1784 av LAMARCK fran »Numidien» be-
skrivna G. lanuginosum. Jag genomgick ocksa atkomliga herbarier och
fann nagra forut obeaktade svenska fynd av denna, men mera hade jag
inte tid och tillfdlle att 4gna mig At saken, som i stillet togs upp av
K. V. O. DAHLGREN, vilken redan tidigare sysslat med de bada arterna
och framstallt den fullstindigt sterila hybriden mellan dem. Han publi-
cerade 1943 resullaten av sin nya undersékning i en méangsidig upp-
sats, som ocksa avsig att stimulera viixtsamlare att meddela nya fynd.
Detta lyckades ocksd i viss méan: ett par ar senare kunde DAHLGREN
redovisa 6 nya lokaler for lanuginosum, 1948 ytterligare 2, och senare
ha dnnu ett par kommit till. Detta ér procentuellt inte sa litet: samman-
lagt kiinner man arten alltjimt bara fran nagot over 20 lokaler eller
lokalgrupper. Bortsett fran 1 lokal i Dalsland och 2 néra varandra i
norddstra Vistergétland -— den férra anmérkningsvirt nog alldeles in-
till Vanern, de senare alldeles vid Vittern — falla alla inom o6stkust-
provinserna och med bara nagra f4 undantag alldeles intill kusten. Den
sydligaste ligger i mellersta Kalmar lin, den nordligaste O om Uppsala.
Aldsta fyndet dr gjort redan 1813 och ganska anmirkningsvirt: pa eti-
ketten har ndmligen finnaren, den som characéspecialist kiinde lektor
WALLMAN, antecknat: »Af denna besynnerliga Geranium hvars petala
dro hela, fann jag allenast tvenne specimina. Till pusillum kan den vil
knappast foras, men dnnu mindre till bohemicum i hvars séillskap den
viixt?» Skillnaden i kronbladen &r nu foga pafallande gentemot bohe-
micum, men eljes dro olikheterna bade talrika och péatagliga, dels i
bladformen (kuridst nog tydligast pa hjiartbladen), dels i mérkenas farg:
hos bohemicum gréngra, hos lanuginosum bjirt rod, och {ramfér allt i
frénas farg och ytstruktur.

Enligt vad man vel om arternas upptridande i Sverige, dr deras eko-
logi fullkomligt densamma, de aro — som framgar av namnen svedje-
niva {or bohemicum och brandniva, bildat av LINDMAN, f6r lanugino-
sum — bada antrakofiler, som komma fram pa brannflackar men ocksa
stundom visa sig pa obriind mark, som blivit starkt uppvirmd av solen.
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Och atminstone pa en avsevird del av lanuginosum-lokalerna har denna
vuxit tillsammans med bohemicum men, som det tycks, alltid sparsam-
mare #n denna. Delta samupptridande fr desto mera siireget som
arterna i sin totalutbredning &ro starkt olika: bohemicum #ar nimligen
utanfér Sverige, sydéstra Norge och sddra Finland dsteuropeisk med
nagra fa och strédda lokaler dven i mellersta Europa, lanuginosum dar-
emot ar utanfor Sverige rent mediterran med sina nordligaste fyndorter
i dep. Var i sydostra Frankrike och f.6. kéind fran Algeriet, Marocko,
sodra Frankrike, Italien, Korsika, Sicilien och Grekland. Dess férekomst
i Sverige ar ju dérfér hogst 6verraskande, eftersom denna maéste vara av
gammalt datum; »det Iénar sig», sidger DAHLGREN, »nog ganska litet att
spekulera om séttet for dess invandring». Kanske det, men nadgon mera
problemalisk véiixt ur invandringshistorisk synpunkt ha vi knappt i var
flora; i varje fall bor den ju definitivt sla ihjil den teori, som sérskilt
HEINTZE lanserat, att G. bohemicum inkommit till Sverige med finnrag
i slutet av 1500-talet och borjan av 1600-talet eller i samband med
svedjebrukets spridande genom invandrare fran Finland. G. lanugino-
sum vantar alltjimt pa att bli funnen i Finland.

Glyceria declinatas och Aphanes microcarpas svenska upptickts-
historia har pa allra sista tiden fatt en parallell, dir upptickten av en
fér Sverige ny art grundar sig pa direkt efterforskning. Ocksa i detta
fall liksom i fraga om Glyceria declinata var del en engelsman som forst
kunde rapportera den som svensk pa grundval av gammalt herbarie-
material, och dven i detta fall ir det fraga om en for linge sen beskriven
men senare feltolkad, d.v.s. ej ritt uppskattad art. Det géller den art,
som med ett av mig kombinerat namn kallas Rorippa microphylla men
som fran borjan beskrevs — redan 1830 av BOENNINGHAUSEN hos REI-
CHENBACH — som Nasturtium microphyllum. Del ér en art, som otvivel-
aktigt slar néra Rorippa nasturtium-aquaticum eller — som de flesta
engelsmén alltjamt synas vilja kalla den — Nasturtium officinale, och
den avviker liksom denna fran vara ovriga Rorippa-arter genom vita
blommeor. Fran R. nasturtium-aquaticum skiljer den sig emellertid
genom mycket linga och smala skidor med fréna ordnade nastan i en
rad, inte i tva tydliga rader som hos nasturtium-aquaticum. Det néar-
mare studiet av denna Rorippa-grupp pabdrjades av den mycket fram-
stdende engelska cytotaxonomen IRENE MANTON, som 1935 kunde med-
dela, att vad hon kallade Nasturtium officinale visat sig omfatta tva i
fréga om fruktformen skilda typer med olika kromosomtal, somatiskt
resp. 32 och 64. Av den lagkromosomiga och kortfruktiga typen hade
hon sett exemplar bl.a. frin Skane, av den hogkromosomiga och lang-
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fruktiga bla. fran Danmark. Ett par ar senare fullféljdes under-
sOkningen av professor MANTON i samarbete med hennes landsman
HowaRrDp, och darvid upphoéjdes den hogkromosomiga typen till egen
art, som (med hinsyfining pa de enradiga skidorna} kallades N. unise-
riatum, medan namnet N. officinale behodlls for den lagkromosomiga.
Nu kunde de emellertid stédja den forras artritt iven pa en karakiir av
inte bara kvantitativ utan mera kvalitativ art: de visade nidmligen, att
frona hos uniseriatum hade en mycket titare ndtmonstring dn officinale.
Denna karaktir ar.i sjilva verket mycket latt att se dven pa ganska
unga fron; och frén utvecklas hos bada arterna mycket snabbt efter
blomningen. Dérigenom ar ocksi den redan i miss MANTONs forsta
arbete omtalade, i naturen funna hybriden mellan arterna mycket pa-
fallande: den &r namligen s& gott som fullstindigt steril. Eftersom den,
under antagande av att arterna &aro resp. di- och tetraploida, ar triploid,
ar ju detta visserligen endast vad man kunde vénta, men M. & . visade,
att detta inte &r hela saken liksom att den i naturen férekommande
tetraploiden inte 4r en ur officinale uppkommen autotetraploid. Med
kolchicinmetoden kunde de niAmligen ur diploid officinale framstilla
en autotetraploid, men denna visade sig ej alls ha uniseriatums karak-
tarer vare sig i frukt eller fréon — den var helt enkelt en férstorad offi-
cinale. Men till pa kopet visade sig den hybrid de framstialide mellan
denna, i friga om frosidtiningen med stamarten jimngoda tetraploid och
i naturen funnen uniseriatum lika steril som den triploida hybriden.

Redan efter miss MANTONs forsta arbete granskade jag Uppsala-her-
bariets nordiska material av Rorippa nasturlium-aquaticum men utan
fullstdndig framgang. Sedan arbetet nr 2 med den utmiirkta frokarak-
tiren kommit, upptog jag understkningen pa nytt, denna gang dven av
ovriga nordiska herbarier och med béttre lycka. Jag ansiag mig darvid
ocksd kunna identifiera den nya arten med BOENNINGHAUSENs gamla
Nasturtium microphyllum —- ett namn som understundom anvints av
svenska florister och vixtsamlare for sirskilt magra exemplar av nastur-
tium-aquaticum — men innan jag hann publicera min studie, meddela-
des samma slutsats av en botanist i Kew, H. K. Airy-Snaw. Samtidigt
gav denne ocksa en éversikt av denna arts utbredning, som befanns vara
timligen kosmopolitisk, och kunde déirvid ocksa meddela ett fynd av
den vid Visby enligt ett ex. i Kew-herbariet. Har samlades arten atskil-
liga ginger under tiden 1861—1882, men alla exemplaren hirstamma
uppenbarligen fran en och samma flick, ndmligen Gamla hamnen i
Visby, och allt tyder pa att det hiir varit fraga om en enda férekomst,
kanske en enda klon, som kommit in en enda gang men funnit en viss
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trevnad; med all sannolikhet dr det {riaga om en adventivtorekomst, vl
troligen med barlast. T sjialva verket fanns vid bdérjan av min under-
sokning i herbarierna inte ett enda exemplar darutdver, alltsi inte nagot
verkligt inhemskt, av microphylla fran Sverige — allt material av grup-
pen fran fastlandet horde till nasturtium-aquaticum, alltsa den kort-
fruktiga, diploida arlen. Detta ir desto séiregnare som en genomgang av
det danska herbariematerialet visade, att i detta land tvirtom allting
hoérde till microphylla — s nir som pa en enda kollekt av nasturtium-
aquaticum. Men innan min undersdkning avslutats inlopte ett skanskt
ark, som visade sig vara microphylla, samlat 1944 av NILS ALBERTSON
pa en fran andra sammanhang botaniskt vilbekant lokal nira Lund,
IFagelsing. Jag har senare sjialv besokt denna lokal och seit den frodas
rikligen.

Fran Gotland 1ag emellertid inte si lite material under namnel nastur-
tium-aquaticum eller liknande fran ett par andra lokaler. Vad voro da
dessa exemplar? Ja, de hade redan fran bérjan gjort mig besvar, men
sedan jag sméningom lirt kiinna de bada arternas karaktirer bittre,
tvekade jag inte om bestimningen: det var den nyss nimnda hybriden
mellan dem. Den synes numera tyvirr vara mindre riklig dn forr men
har alminstone f6r blott ett par ar sen dnnu haft en ganska riklig fynd-
lokal, vid Lummelunda N om Visby, ty dédrifran har inte bara SAMUELS-
SONs exsickatverk fatt sitt som R. nasturtivm-aquaticum distribuerade
material, utan nir den sistnimnda skulle séttas in som en av de nytill-
komna arterna pa en fargplansch i andra upplagan av Vilda vixter i
Norden, kom just denna forekomst att bli utvald. Denna bild ar tydlig
nog att visa de karakteristiska, helt felslagna frukterna. Hur den got-
lindska forekomsten av hybriden skall férklaras, ar inte si lidtt att av-
gora, med tanke pa att den atminstone tidvis tydligen omfattat mer dn
ett vattensystem, men sirskilt darfor att man inte kan pavisa nagot
samband mellan denna och Visby-férekomsten av microphylla och att
den andra av fordldraarterna, nasturtium-aquaticum, aldrig blivit sam-
lad pa 6n! Jag kan inte férsla annat édn att hybriden som sidan, antingen
i form av ett fro eller en skottbit kommit in med négon aterflyttande
vattenfagel fran fjirran land, funnit sig vil tillritta och sedan, kanske
med liknande hjilp men vil delvis genom vattendrift, spritt sig vidare.
Hybriden ér fran flera hall i England kiind som ymnigt viixande i floder
utan fordldrarnas séllskap, och man har ju {.6. dven andra exempel
inom sliktet pa att vegetativ forokning och spridning spelar en stor
roll inte bara i fraga om arter utan fiven i friga om vissa sterila hybri-
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der, som trols sin felslaende frosittning dro vil i stand att sprida sig och
upptrida som »forildralosa».

Jag tinkte avsluta denna exposé med en art, som i motsats till de nyss
namnda visar, hur en sen linge kénd vaxt under langliga tider kan fa
vanta pa ett giltigt artnamn. Det géller en av de Epipactis-arter av lati-
folia-gruppen, som NANNFELDT 1 en uppsats i Botaniska Noliser 1946
meddelade som nya for den nordiska floran, ndmligen den som redan
1780 avbildades pa ett triaffande sétt i Flora Danica men senare émsom
forblandades med olika icke-nordiska arter, omsom — néir den alls
uppmiirksammades — riknades som en form av latifolia, tills den av
NANNFELDT identifierades med en strax forut fran Persien beskriven
art, E. persica, med vilken emellertid dven den &nnu senare beskrivna
E. Troodi fran Cypern skulle vara identisk, liksom en fran England,
niarmare bestdmt 6n Wight, ungefir samtidigt beskriven art, E. vecten-
sis. Just i Storbritannien ha under de senaste decennierna en hel rad av
varandra nérstiende, huvudsakligen genom minutiésa blomkaraktéirer
skilda typer beskrivits som nya arter, vilka samtliga, sa vitt hittills kéint,
ha en ganska liten utbredning, i flertalet fall inskrinkt till Storbritan-
nien. Det kunde ju dérfér synas overraskande, att just denna, av
NANNFELDT som en exirem kalkviixt (med svenska lokaler pa Gotland
och Oland, i Skane och Ostergétland samt flerstiides i 6stra Jylland och
de danska darna) avsléjade vixi skulle dga en sa vid utbredning, da
den visserligen hos oss ej ar svar att skilja fran latifolia men vid jam-
forelse med de nimnda britliska lyperna inte intar nagon markerad
morfologisk sarstillning. Fortsatta studier av en av de brittiska Epipac-
tis-forskarna. D. P. YOUNG, ha ocksd visat, all sdvidl E. persica som
L. Troodi dro var for sig skilda arter, och att ej heller . vectensis
stammer nog vil med den nordiska viixten {6r att lampligen kunna for-
enas med denna. I sjilva verket ér enligt YouNGs iakttagelser — publi-
cerade i Botaniska Noliser 1953 -— den sistnamnda ej kiind utanfor
Sverige och Danmark; han ger den --- med tanke pa dess langdragna
uppticktshistoria — hir namnet IV. confusa. Samtidigt korrigerar han
en annan av NANNFELDTs identifieringar; denne hade namligen i sin
uppsats frdn Danmark som nya angett d4ven den redan 1828 beskrivna
och fran manga héall i Viasteuropa kinda [, purpurata (dven kallad
E. sessilifolia) men dessutom en av de férut som engelska endemer an-
sedda arterna av sent datum, namligen E. leptochila. YOUNG kunde nu
pavisa, att denna sistndmnda verkligen vixer i Danmark — men att den
av NANNFELDT sd benimnda vixten var en av de manga formerna av
den polymorfa I£. phyllianthes, ett gammalt bortglomt namn, som YOUNG
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upptagit som sammelibeteckning for ett komplex av nirstiende, av
vissa forfattare som artskilda uppfattade, former med m.lL.m. utpriaglad
sjilvbefruktning. Over huvud taget ssmmanhiinger denna bildning av
m.Lm. skarpt avgrinsade »smaarter» inom denna grupp med en m.lL.m.
genomférd dverging fran den normala korsbefrukiningen till sjalv-
befruktining: de morfologiska skiljekaraktirerna hénfora sig ocksa i
stor utstrickning till konsdelarnas byggnad. Exemplet ar ett av flera
fran senare ar, dir en revision resulterat i pavisandet av en for Sverige
eller floraomradet ny art men dir denna utredning i sin tur snart fatt
revideras med avseende pa nomenklaturen, diarfér att den forsta identi-
fieringen varit oriktig. Detta sammanhinger med att dessa utredningar
i storre och stérre utstrickning rort sig med kritiska grupper, som er-
bjuda svarigheter bidde genom de obetydliga eller svargripbara karak-
tdrerna och i avseende pa den litteratur vari de férut behandlats. Men
pa sidana fall skall jag, som jag i inledningen nimnde, hir ej gi in
— del synes just lampligt att sluta med Epipactis confusa, som ur en
synpunkt sett maste rdknas som kritisk, ur en annan som en av de
»hederliga» arterna.
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Studies on Bacterial Nutrition.

I. Utilisation of Diiferent Sugars or Mixtures of Sugars
by Three Soit Rot Bacteria.

By M. K. Torga, D.I.C., Ph. D.{London) and S. S. GHANEM, M. Sc. (Cairo).

From the Botany Department, Faculty of Science, Cairo University, Egypt.

I. Introduction.

Bacterial soft rots of the fleshy tissues of plant, in particular storage
tissue, have been the subject of investigation for many years and has
been ascribed to a number of bacteria which are closely similar in their
morphology and staining reactions. HARDING and MORSE (7) compared
some 43 strains of sofl rot bacteria and claimed that these bacteria should
be recognised as but varieties of one organism, Bacillus carolovorus,
now known as Bacterium carotovorum or Erwinia carotovora. Sub-
sequent researches by other investigators (LEECH [8], BONDE [1]) have
all tended to strengthen the view of the identity of soft rot bacteria. In
Britain, up to the present, three separate species have been recognised,
viz. Bacterium carotovorum (Jones) Lehmann and Neumann,
B. phytophthorum (Appel) Burgwitz and B. aroideae (Townsend) Stapp.

In a trial to setlle this controversial state of affairs with regards the
relationship belween the three bacteria, it was thought advisable to
tackle the problem from the point of view of the utilisation, by the above
three bacteria, of differenl sugars when used as carbon sources either
singly or in mixture. The monosaccharides glucose, fructose and galac-
tose and the disaccharides sucrose and lactose were used.

The similarity or dissimilarity of the behaviour of the three organisms
on such sugar media may help in formulating a clear view as to whether
they should be recognised as bul slrains of one and the same organism
or three separate species.
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STUDIES ON BACTERIAL NUTRITION 1
II. Materials and Methods.

The organisms used in this investigation were as follows:
1. Bacterium aroideae, Dowson, 66.

2. Bacterium carotovorum, Jones.
3. Bacterium phytophthorum, Appel.

The three cultures were kindly supplied by the Plant Bacteriological
Laboratory of the Imperial College of Science and Technology, London.

In this series of experiments a basal medium of the following consti-
tution was prepared:

Asparagin .......... .. ... .. 10 grams
MgSO4 -7 HQO e e 2.5 »
KH,PO, . ...... ... ... ... 5 »
Distilled water to . .......... 500 ml

The different sugars were dissolved separately in sterile distilled water
at the rate of 4 %. Equal volumes of the different sugars or mixtures
of sugars and the basal medium were mixed. The full culture media so
obtained were distributed into a series of sterile 150 ml. conical flasks
at the rate of 10 ml. per flask and inoculated at the rate of 0.2 ml. of a
suspension of each of the three bacteria under test in sterile distilled
water. The flasks were then incubated at 25° C for 48 hours during
which the sugar concentralions of the different media were estimated
at 24 hour intervals.

The methods used for sugar analysis of the media were those given by
Saip (11).

\ /

Ill. Experimental Results.

1. Sugar Utilisation by B. aroideae, B. carotovorum and B. phytoph-
thorum Subcultured in Media Containing 2 % Sucrose, Glucose,
Fructose or a Mixture of Glucose and Fructose.

A. Analysis of the Media.

The results of the analysis of the media for their sugar-conlents are
presenied in Figs. 1—6.

a. B. aroidede: The fall in the conceniration of sugars in all the
media was proceeding at different rates during the first and second
24 hours, being much higher during the former than the latter. Con-
sidering the first period of 24 hours the concentration dropped most
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oculated with B. aroideae (mgms glu- medium). — T.R.V.=Total Reducing
cose per I ml. medium). Value. — D.R.V.=Direct Reducing
Value.

rapidly in case of glucose followed by sucrose, with no material dif-
ference between the drop of concentration in media containing fructose
or a mixiure of glucose and fructose. Along the whole experimental
period the order of drop in concentration of sugar from the different
media was as follows: glucose > sucrose > mixture of glucose and fruc-
tose > fructose.

It is interesting to note further that the glucose fraction disappeared
from its mixture with fructose much faster than the fructose component
during the first 24 hours while the rate of disappearance of the two
components of the mixture was, more or less, the same by the end of the
experimental period.

b. B. carotovorum: The fall in the concentration of sugar in all the
media was proceeding in almost the same manner, being much faster
during the first than the second 24 hours. No substantial difference was
observed between the rates of disappearance of the different sugars
from their media during the whole experimental period.
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Fig. 3. Sugar concentration of media
containing glucose, fructose or a mix-
ture of glucose and fructose and in-

oculated with B. carotovorum (mgms
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Fig. 4. Sugar concentration of media
containing sucrose and inoculated with
B. carotovorum {mgms glucose per
1 ml. medium). — T.R.V.=Total Re-
ducing Value. — D.R.V.=Direct Redue-

ing Value.

It is worth mentioning, however, thal the rate of disappearance of
the fructose component from the media containing glucose and fructose
was slightly higher than that of glucose during the whole experimental
period.

c. B. phytophthorum: The fall in concentration of sugar in all media
was proceeding, on the whole, at different but fairly steady rates. The
sugar concentrations dropped rather rapidly in case of sucrose and glu-
cose media, with a much slower rate of disappearance of sugar from
media containing a mixture of glucose and fructose or fruclose alone.

From the above discussion it can be seen that B. aroideae prefers
glucose 1o fructose and in a mixture of both it starts utilising glucose
until the medium is almost depleted of it and then, only, it starts making
use of appreciable amounts of fructose. B. carotovorum, on the other
hand, utilises almost equal amounts of fructose and glucose when sup-
plied to it separately. In a mixture of the two sugars it attacks both
sugars at almost the same rate, probably, with a very slight preference
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of fructose to glucose. B. phytophthorum prefers glucose to fructose
whether supplied separately or in a mixture.

B. Sucrose Inversion by the Three Bacteria.

The total sucrose inversion was calculaled by SAip (L.c.), in his sugar
feeding experiments, as the sum of sugar uptake by the tissue and direct
reducing value of the corresponding medium. In this investigation the
amount of sucrose inverted was calculated as the sum of the sugar
utilised by the organism and the direct reducing value of the correspond-
ing medium and presented in Table 1.

The results in Table 1 show that sucrose undergoes rapid hydrolysis
by B. aroideae, a slower rate of hydrolysis is exhibited by B. phytoph-
thorum, especially during the second 24 hours. Culture media inoculated
with B. carotovorum failed completely to reveal any trace of reducing
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Table 1. Total Sucrose Inversion by B. aroideae and B. phytophthorum
{expressed as mgms glucose per ml. medium).

i Age of culture in hours !
Organism |

21 18
B. aroideac............. . j 18.06 i 18.29 :
B. phytophthorum...... i 8.05 8.77

sugars throughout the whole experimental period. In order to reach a fair
judgement about this peculiar behaviour of B. carotovorum the organism
was inoculated into culture media containing different concentrations
of sucrose, namely, 1 %0, 2 %, 3 %, 4 %0 and 5 %o, incubated at 25° G
and the culture media analysed for their contents of reducing sugars
after 24, 48 and 96 hours. The results obtained failed again to reveal the
presence of any reducing sugars in the different media.

Another trial was made in which the organism was inoculated into a
culture medium containing 2 %o sucrose and the medium tested for the
presence of invert sugar after 3, 6, 9 and 24 hours from inoculation.
The results of the above experiment, as presented in Table 2, show that
the rate of sucrose inversion by B. carotovorum slightly exceeds the rate
of utilisation during the early hours of growth. This result, though not
very conclusive, yet, judging by what happens in the other two bac-
teria, may be taken as a supporting evidence of the conclusion that
B. carotovorum hydrolyses sucrose before taking it up.

Table 2. Direct Reducing Values of Medium Inoculated with B. carotovorum
at Different Intervals from the Time of Inoculation
{expressed as mgms glucose per ml. medium}.

|
\ Age of Culture Direct Reducing Value |
E in Hours of the Medium :
i |
| 0 (Initials) ...... 0.36
L U 0.53 3
|6 0.50 |
9 0.41 !
124 L 0.00

To test whether or not the enzyme concerned with sucrose inversion
by the three bacteria is excreted into the external medium, the organisms
were inoculated into 2 %o sucrose culture media, incubated for 24 hours
and analysed for their direct reducing values. The media, freed from
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Table 3. Analysis of Maltose and Raffinose Culture Media at Different Intervals
from Inoculation with the three Bacteria
(expressed as mgms glucose per ml. medium).

Sugar in the culture medium
Age of | ) | Raf
Organism eulture i B Maltose | Raffinose
in hours ’
. pRv. . TRV, | PRV pRyv
1 TRV, |
B aroideae 0 818 16.37 | 50 %0 0.00
o APOHEEAE v 24 1 673 13.39 51 %o | 2.95
0 | 8.18 16.37 50 9 0.00
3 [ 7.96 16.03 49.7 %0 1.09
B. carolovorum ............ < 6 ‘ 7.80 15.94 49.0 9/0 0.92
l 9 | 764 15.69 | 487% | 0.76
24 6.94 14.03 49.40/0 | 0.00
: i 0 | 818 16.37 50.000 0.00
B. phytophthorum ......... { 94 | 779 | 15.69 19.600 | 0.95

their bacterial contents, were then reincubated for another 24 hours and
again analysed for their contents of reducing sugars. The results ob-
tained showed no difference in the direct reducing values of the media
between the first and second 24 hours, thus indicating that the enzyme
was not secreted into the external medium.

To test for the nature of the enzyme concerned with the breakdown
of sucrose, the three bacteria were inoculatd into culture media con-
taining 2 %o maltose or the fructoside raffinose. The media were ana-
lysed for their direct and total reducing values in case of maltose and
for direct reducing value only in case of raffinose during a period of
24 hours. The results are presented in Table 3.

The results in Table 3 show that raffinose undergoes hydrolysis by
the three bacteria and the rate of breakdown is faster than the rate of
utilisation, thus reducing sugars appear in the external medium. B. caro-
tovorum, again as in the case of sucrose media failed completely to
reveal any trace of reducing sugars at the end of 24 hours, but the rate
of hydrolysis of raffinose exceeds the rate of utilisation during the early
hours of growth,

Maltose is utilised to a rather small extent by the three bacteria.
Estimation of the direct reducing values of maltose in the initial sam-
ples showed that this value amounts to 50 % of the total reducing value
of the sugar. This value did not show any appreciable variations at the
end of 24 hours in case of the three bacteria. This result can be explained
on the basis of either that maltose is hydrolysed and the hydrolysis pro-
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ducts are used up as soon as they are formed or that it is taken up by
the three bacteria as such without hydrolysis.

2, Sugar Utilisation by B. aroideae, B. carotovorum and B. phytoph-
thorum Subcultured in Media Conlaining 2 %o Lactose, Glucose,
Galactose or a Mixture of Glucose and Galactose.

A. Analysis of the Media.

The results of the analysis of the media are presented graphically in
Figs. 7—10. These results show that the fall in the concentration of
sugars in all the media inoculated with each of the three bacteria was
proceeding at different rates in the first and second 24 hours, being, in
almost all cases, higher in the former than the latter. Throughout the
whole experimental period the drop in concentration of sugar was high-
est in media containing glucose or a mixture of glucose and galactose.

It is interesting to note that the glucose fraction disappeared from its
mixture with galactose much faster than the galactose component in
case of B. aroideae. B. phytophthorum and B. carotovorum show much
less pronounced differences in the rates of disappearance of the two
sugars than B. aroidece.

Estimation of the direct reducing value of lactose in the initial sam-
ples showed that this value amounts to 56.9 % of the total reducing
value of the sugar. This value did not show any appreciable variations
during the whole experimental period in case of the three bacteria. This
result can be explained on the basis of either that lactose is taken up
by the three bacteria as such without hydrolysis or, that it is hydrolysed
and the hydrolysis products are used up as soon as they are formed.

When the three bacteria were inoculated into culture media con-
taining different concentrations of lactose, namely, 2, 3, and 4 %o and
the media were analysed for their direct and total reducing values at
various time intervals, the ratio of direct to total reducing values was,
in all instances, ranging between 55.2 % and 56.0 %. This result, to-
gether with similar results reported by several investigators with higher
plants and fungi, support the view that lactose is taken up unhydrolysed.

The above results, thus, show that the highest amount of sugar uti-
lised by the three bacteria was from glucose and the least from lactose
containing media. They also show that glucose is preferentially utilised
by the three bacteria from its mixture with galactose. This fact is more
pronounced in case of B. aroideae than the other two organisms.

11 Botaniska Notiser 1954.
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IV. Discussiomn.

From the foregoing experiments the following points have been
observed:

1. Utilisation of Different Sugars by the Three Bacteria.

The experiments reported in this investigation involved the utilisa-
tion of six different sugars by the three bacteria. Throughout the whole
work the three bacteria utilised, at different rates, all the sugars used
whether mono- or disaccharides. B. aroideae and B. phytophthorum
utilised more glucose than fructose from their media when the sugars
were supplied separately. B. carotovorum did not show such behaviour.
When glucose and fructose were supplied in a mixture to the three bac-
teria B. aroideae and B. phytophthorum showed preferential utilisation
of glucose, al least at a certain stage of the experimental period, while
B. carotovorum used up slightly more fructose than glucose throughout.
Presence of fructose with glucose in the mixture significantly reduced
the rate of utilisation of the latter sugar by B. phytophthorum. Such
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inoculated with B. phytophthorum (D.R.V.) and Total Reducing Values
(mgms glucose per 1 ml. medium}. (T.R.V.) of lactose media inoculated

with B. aroideae, B. carotovorum and
B. phytophthorum (mgms glucose per
1 ml. medium).

effect was not observed in case of the other two organisms. The three
bacteria utilised more glucose than galaclose when supplied separately
or in mixture.

Sucrose was hydrolysed into glucose and fructose before it is used up
by the three bacteria while lactose and maltose are, most probably,
taken up as such without hydrolysis.

Sucrose was the best disaccharide utilised while maltose was the least
and lactose occupied an intermediate position.

2. Sucrose Inversion in the Culture Media by the Three Bacteria.

It has long been known that when sucrose was supplied in the culture
media of plant tissues it was always broken down in the external
medium at the protoplasmic surfaces of the plant tissues and some of
the products of the sucrose breakdown are subsequently absorbed (Ros-
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BINS (10), GAwADI (6), Saip (11), BUursTROM (2), DORMER and STREET
(3) and STREET and LOWE (13)). Owing to the fact that the rate of sugar
uptake is always less than the rate of sucrose breakdown in the external
media, reducing sugars usually appear in these sucrose media.

GawaDpi (Lc.), SAID (Le.) and BursTROM (lLec.) suggested that the
sucrose breakdown in the culture media of plant tissues was brought
about by means of inverlase enzyme centres situated at the protoplasmic
surfaces of the plant tissue. The possibility that invertase enzyme was
excreted by the plant tissues into their external media was refuted by
the fact that when these tissues were removed, the cultural media
showed no hydrolytic power on sucrose (Saip (l.c.)). This fact is sub-
stantialed by the results obtained in the presenl investigation when
sucrose cullure media freed from their bacterial contents failed com-
pletely to reveal any hydrolytic power on sucrose.

Saip (Le.) and NaguiB (9) suggested that the invertase centres of the
protoplasmic surfaces were all of the fructofuranosidase type and not
a-glucosidase type. DORMER and STREET (l.c.) and STREET and LOWE
(Lc.) postulated that sucrose breakdown in the media of their excised
plant roots was by means of specific phosphorylase enzyme. This phos-
phorylase enzyme has been found in bacterial sources by DOUDOROFF,
KaprLaN and Hassip (b) and DOUDOROFF (4).

In this investigation the three bacteria under test readily hydrolysed
sucrose and utilised appreciable amounts of its hydrolytic products.
Maltose, on the other hand, was ulilised to a very small extent when
compared with sucrose and no trace of reducing sugars was revealed in
the external media containing maltose. The ratio of direct reducing
value (D.R.V) to total reducing value (T.R.V.) in such media was, more
or less, 50 %o. This indicates that maltose is, most probably, taken up as
such without hydrolysis. It may, thus, be postulated that the enzyme
concerned with sucrose hydrolysis is not of the a-glucosidase type, lest
it should have broken down maltose in a, more or less, similar way to
sucrose.

The possibility was still there that the enzyme concerned with sucrose
inversion is a specific sucrose phosphorylase, but the fact that the
three bacteria hydrolysed the fructoside raffinose in their culture media
verified the view held by Said and his co-workers, namely, that the
invertase enzyme responsible for sucrose hydrolysis is of the fructo-
furanosidase type.
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V. Summary.

1. The ulilisation of different sugars or mixtures of sugars, when present as
carbon sources in the culture media, by B. aroideae, B. carotovorum and
B. phytophthorum was studied.

2. The three bacteria ulilised, at different rates, all sugars used in this
investigation. B. aroideae and B. phytophthorum preferentially utilised glucose
from its mixture with fructose.The glucose fraction disappeared from its mixture
with galactose much faster than the galactose component in case of B. aroi-
deae. B. carotovorum and B. phytophthorum. B. carotovorum and B. phytoph-
thorum when inoculated into the media induced much less pronounced differ-
ences in the rates of disappearance of the two sugars than B. aroideae.

3. Sucrose. is hydrolysed into glucose and fructose before it is used up by
the three bacteria while lactose and maltose are, most probably, taken up as
such without hydrolysis. The enzyme concerned with sucrose inversion is, in
all probability, of the fructofuranosidase type.

4. The results of the present investigation tend to strengthen the view that
the three bacterial organisms should be recognised as three separate species.

Acknowledgements. — The authors are greatly indebted to Prof. H. Saip and
Dr. H. FAwzy, of the Botany Department, Faculty of Science, Cairo University,
for their illuminating discussions and criticisms.
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A new Genus and a new Species among the Desmids.

By RoLr GRONBLAD and Paavo KALLIO.

1. Taxonomical Notes.

By ROLF GRONBLAD.

Through the kindness of my friend Mr. ARTHUR M. Scorr (New
Orleans, U.S.A.) I have the honour to publish the description of a very
remarkable new Desmid which was found by Mr. ScoTT in material
sent to him from Brazil by Dr. HARALD SioLl of Belém. The algae were
collected by means of a plankton-net from Lago da Boca do lgarapé
Mentai on the Arapiuns River, which is a tributary of the Rio Tapajos,
which joins the Amazon a short distance above Santarem.

The new alga is at once distinguished from all Desmids hitherto
known by having the two semicells different in shape. Thus the cell
is asymmetrical while both semicells are symmetrically built, the shape
of these bearing some resemblance to certain species of Staurastrum.
In other words: to see that the alga really is a Desmid we only have to
imagine both semicells like each other; then there would be something
not very unlike a species of Staurastrum.

Scottia GRONBLAD, nov. gen.

Descriptio generis: Cellulae maiores, medio sinu late aperto pro-
funde constrictae; semicellulis inter se dissimilibus: una apice valde protruso,
corona apicali dentium 8 vel 9 instructa, superior nominetur; altera apice late
rotundato, laevi inferior nominetur. Habitus semicellularum subovatus a basi
inflata versus apicem angustior; in utraque semicellula corona brachiorum
6 subapicalis alteraque corona brachiorum 10 superisthmialis loco plurimum in-
flato insidentium sunt. Brachia omnia semicellulae superioris sursum curvata, at
brachia semicellulae inferioris quoque in directionem eandem (=sursum) cur-
vata sunt; brachia omnia cava, non solida, spinis nonnullis in loco maximae
curvaturae sitis, in finem tricuspidatam exeuntia, cuspidibus interioribus duplo
longioribus. Cellula a vertice visa circularis brachiis 10 in parte terminali
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Figs. 1—9. Scottia mira GRONBL. 1. Front view. 2. Vertical view of upper semicell.
The figure shows 8 teeth in the corona, with a space for a ninth tooth, which was not
present. 3. Vertical view of another upper semicell, with the lower whorl of processes
omitted. 4. Basal view of lower semicell, seen from underneath. 5. Ventral view of
lower semicell, seen from the isthmus; the lowest whorl of six processes is omitted.
6—9. Vertical views of apical coronae, with 8 and 9 teeth. The figures are drawn to
a magnification of about 385. All of them are from different specimens.
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Figs. 10—12. Scottia mira GRONBL. 10. Slightly tilted front view, showing a fully
developed upper semicell with an attached partially developed lower semicell.
11, 12. Diagrams showing supposed sequence of cell-division. — About 325 .

3 2

denticulatis e margine radiatim exeuntibus; intra marginem brachiis 6 similibus
et in centro dentibus 8—9 in circulo ordinatis; circulus in semicellula inferiore
deest. Ceterum membrana laevi. Massa chlorophyllacea admodum dubia, ut
videtur, laminis longitudinalibus 5 aut 6 in centro inter se non adhaerentibus;
nucleis amylaceis (ut videtur) singulis in unaquaque lamina; (cf. GRONBL.,
Desm. Brasil. Tab. X, Fig. 200); e laminis lamellae subtilissimae in brachiis
exeuntes.

Descriptio speciei, quae Scottia mira, nov. spec. nominetur, idem
est ac descriptio generis. Dimensiones: long sine proc. 108—128, long. c. pr.
159—189, lat. sine proc. 50—57, lat. ¢. pr. 132—159, isthm. 2734 .

Cells large, at the middle divided into two semicells by means of a
widely open, deep constriction. Semicells not alike: the one with an
apical corona of 8 or 9 teeth we may call the upper, the other one with a
rounded smooth apex we call the lower one. (These terms are quite
arbitrarily chosen only for the reason that they just »look so», and be-
cause we have to call them by different names.) Both semicells are
somewhat obovate with an inflated basis tapering towards the apices;
they have a whorl of 6 processes just below the apex, which in the upper
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semicell is strongly protruded, in the lower widely rounded. Another
whorl of 10 processes is to be found — also in both semicells — near
the isthmus, inserted at the most inflated point. In the upper semicell
all processes are strongly curved upwards and in the lower semicell the
processes are also curved, but not so strongly, in the same direction to-
wards the upper semicell (»in the wrong direction»). All processes are
hollow and furnished with a few acute spines on the outer margin at the
region of their greatest curvature, and all processes terminate in three
slightly divergent spines, of which the inner one is lwice as long as the
other two. Vertical view circular, at the outer margin with 10 radiating
processes which are denticulated at their ends; inside the margins with
6 similar processes and in the central area with 8—9 teeth arranged in
a circle; this latter lacking in the vertical view of the lower semicell.
Between the processes the cell-wall is smooth. (This does not mean that
there should be no pores.) The shape of the chromatophores we have
not been able to establish as to their details, but it seems that there are
6 or 5 axile longitudinal »laminae» or »bundles» from. which pairs of
{ine extensions go into the processes of the lower whorl and single
extensions into those of the upper whorl. The number of the pyrenoids
is not known, but in vertical view there sometimes can be seen one pyre-
noid in each lamella, which are not connected at the central longi-
tudinal axis.

There is only one species known of this new genus with the charac-
teristics of the genus. This species may be called Scottia mira, nova sp.

Dimensions of the cell: length without processes 108-—128, with proc.
159—189, width without pr. 50—>57, with pr. 132—159, isthm. 27-—34 p.

Habitat: Lago da Boca do Igarapé Menlai; approximate location 2° 38" S. lat,,
55° 34" W. long. In a straight line it is about 85 km from Santarem, in the direction
W 15° S, or a course of 2p5°. 'Igarapé’ is a nalive (Tupi Indian) word meaning
literally 'boat-way’ which is used, only in this part of lower Amazonia, to designate
any siream, even some which would be considered good-sized rivers in Europe.
The Ig. Mentai is a tributary which flows into the south bank of the Rio Arapiuns
a short distance below the confluence of the Rio Maré and Rio Arud, whose junc-
tion forms the Rio Arapiuns. The latler in turn flows into the Rio Tapajos a short
distance above its junction with the Amazon River.

The *Lago da Boca’ of the Ig. Mentai is not a irue lake, but a lake-like widening
and deepening of the stream bed just at the point where it joins the Rio Arapiuns.
This phenomenon (‘Fluss-See’ or 'Miindungsbucht’) occurs on many of the small and
large rivers in this region; its cause is not known, but may be due to a local sinking
of the earth’s crust. In the case of the Ig. Mentai, the 'Lago’ is about 2 km. long,
500 m. wide, and 5.50 m. deep in the dry season; in the rainy season it is somewhat
deeper but not much larger, because of the fairly steep banks. The stream itself, just
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Fig. 13. Scottin mirci Gronbl. — Photomicrographs: A. M. Scott.

above the enlargement, is 10—15 m. wide and about 1 m. deep, with a flow of per-
haps 1 m./second. The stream discharge, therefore, is so much smaller than the
volume of water in the lake that there is no appreciable current in the latter. Perhaps
for this reason, the lake plankton, principally Zooplankton, is much more abundant
than that of the stream. The lake water is brownish in colour, and has a pH of 4.5;
this rather high acidity is a characteristic of most of the rivers in the region.

Mr. scortt tells me that he believes he has once seen this alga in one
of his samples from Florida, U.S.A. But it was so mixed up with debris
and looked so strange that he did not recognize it as being a Desmid.

Collector of the material: Dr. phil. HararLp Siori, Belém, Brazil.
Collected September 15th 1953.

Type specimens are kept in the collections of Mr. A. M. ScorTrT.
Material has been sent to Professor G- W. Prescorr, to Dr. phil.
W. KrieGger and to the present writer. Dr. phil. Paavo Karrio also has
at his disposal specimens of the type collection.

All drawings were made by Mr. Scorrt, who wishes lo thank Mrs.
DoroTHY PERINE for her assistance in inking his pencil drawings.

In conclusion 1 wish to thank Dr. Hannau Croaspare for kind assist-
ance in writing the Latin diagnosis. Also 1 have to thank my friend
Dr. phil. Paavo Kacrrio for his very interesting contribution to the pro-
blem of symmetry.
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2. Cytological Discussion and Survey of Symmetry and Polarity
in the Desmids.

By Paavo KaLvrio.

The desmids possess a very characteristic structural feature, the
highly developed symmetry of the cells. Taxonomists have long been
aware of this, but the origin of the symmelry, its dependence on the
nucleus and on the special structural characteristics of the cytoplasm
have only recently become objects of study (WARis 1950, KaLLio 1951,
1953, 19564).

The symmetry relationships are best known for several species of
the genus Micrasterias. These algae are normally both bipolarly and
bilaterally symmetrical (cf. WaRIs). The former type of symmelry
means that the semicells are mirror images of each other; this symmetry
is disturbed only within the limits of the total phenovariation. A verti-
cal plane bisecting the polar lobes along the major axis divides the cell
bilaterally into two identical halves.

Owing to the fact that the two semicells are formed at different times,
it is possible that environmental conditions prevailing when the daugh-
ter semicell is developing may affect its structure in such a way that it
differs from its parent semicell. It is known that the shape of the semi-
cell is very sensitive to such environmental changes and forms morpho-
logically more or less asymmetrical have been encountered both in
nature and in cultures. In addition to changes in environmental condi-
tions, also genotypic mutations may lead to bipolar asymmetry. Such
asymmetrical forms have actually been found only in laboratory cul-
tures, but there is no doubt that they also exist in nature. The best
examples of bipolar asymmetry due to changes in the nucleus have been
encountered in artificial experiments planned to induce polyploid forms.
Centrifugation, continued illumination and other procedures (KALLIO
1951, 1953 b) may be used to produce polyploid forms. In these trans-
formations an intermediate form is produced in which the parent semi-
cell is of normal size (haploid) and the new semicell is definitely larger
(diploid) in size. Several other mutations with asymmetrical features
have also been observed in the genus Micrasterias (KALLio 1954). In
these cases the dichotypical (asymmetrical) intermediate cell form is
a transient one. Until quite recently no Desmid species was known in
which bipolar asymmetry is an inherited property.

Bilateral asymmetry may also occur sometimes in abnormal environ-
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mental conditions, but in most cases such forms may be considered
phenovariations. There are, however, species with normal inherited
asymmetry among the Desmids, e.g. in the Genus Closterium. More
important in this connection is, however, that asymmetrical forms have
been artificially produced whose asymmetry is transferred to the pro-
geny. Examples of these asymmetric forms are the uniradiate forms of
Micrasterias thomasiana var. notata (Waris 1951, KarrLio 1951) and
M. rotata var. evoluta (KALLIO 1951, see Fig. 1).

A theory of the genetic origin of the bilateral asymmetry has been
proposed (Waris and Karrio) which is based on the following cyto-
plasmic characteristics. The cytoplasm contains a small number of self-
duplicating plasmatic framework units which are in some degree inde-
pendent of each other. The number of such units in normal biradiate
Micrasterias cells is three. This number may, however, be artificially
altered, either diminished or increased. In the uniradiate cells one of
the structural units of the cell, viz. one corresponding to the side lobe
complex or wing (cf. KALLIO 1954), is lacking, and the cell continues to
develop with only two structural axes and produces a clone like it with
constant properties. The difference between the uniradiate and normal
biradiate strains is purely plasmatic since both forms have the same
nuclear constitution.

The diploid cell of M. thomasiana has also two forms or facies (cf.
TEILING, 1930), the triradiate and the quadriradiate forms (Figs. 3
and 4). The diploid form of M. rotata var. evoluta is normally biradiate,
but a triradiate form may also be produced which is in some degree
constant (Karvnro 1954). In all known cases where the degree of radial
symmetry has undergone a change, the change in the number of plas-
matic structural units has involved the side lobe axis. A change may,
however, also occur in the number of polar lobes. This has been
observed under the following conditions. A culture containing a diploid
strain of M. thomasiana var. notata was badly infected by some species
of Protococcales algae. The Micrasterias cells ceased to divide after a
few cell divisions. In many of the cells the polar lobes were bifurcate,
i.e. there were two polar lobes side by side. In some cells these two
polar lobes were nol completely separated at the base. Cells were also
found in which the polar lobes of both semicells were bifurcate (Figs.
5—6). The cells were transferred to grow under normal optimal condi-
tions as a pure culture in an »MS-solution» (WaRris 1953). The cells
underwent division in the new environment and bifurcate polar lobes
could be distinguished in many of the new semicells (Fig. 5). These
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bifurcate polar lobes were observed both in cells in which there was
only one polar lobe in the mother semicell and in cells where also the
mother semicell had a bifurcate polar lobe. When the cells divided the
second time, however, the latter type of cell produced only bifurcated
polar lobe semicells and the cells with normal polar lobes semicells
with normal polar lobes. After several divisions, however, all new semi-
cells formed were normal.

These cases may have involved some sort of plasmatic continuity
which is related to the so-called dauermodifications. It is also possible
that these forms are the result of a toxic reaction which has become
evident only in the polar lobes. Thus it seems that the different plas-
matic unils differ in their reaction to external influences (cf. KALLIO
1951).

It has been assumed that the plasmatic structural units (axes) in the
Micrasterias cell are as long as the cell itself. In each cell division all
the axes are severed at the isthmus and each half of the structural
unit forms a new half which is its mirror image. This autocatalytic re-
production is one of the major processes involved in cell reproduction.

The series of observalions to be described below illustrate a pheno-
menon which shows the significance of the mother cell for the develop-
ment of the new semicell. In Fig. 7 a Micrasterias thomasiana var.
notata cell is shown. This cell was produced from a cell in which a
wall of some kind had appeared at the base of one of the side lobes
{at the point to which the arrow points) during a centrifugation experi-
ment. The chloroplast in the side lobe in question first turned brown and
later became colourless; the visible structure of the cytoplasm differed
from the normal. When the cell divided, two cells were formed, one of
which was normal in all respects, but the semicells in the other cell
were abnormal as shown in Fig. 7. In the new semicell there is seen
a colourless area symmetrically situated with respect to the abnormal
colourless side lobe in the mother semicell. After the next division the
symmetrical colourless area was still present in both new semicells, but
the new semicells formed in the third division were normal in appear-
ance.

All the phenomena described above justify the conclusion that there
exists a eytoplasmic self-perpetuating mechanism in the Micrasterias cell.
In each cell division all the cytoplasmic structural units duplicate them-
selves, or, to use the term introduced by Huco DE VRIEs, »intracellular
pangenesis» occurs. The duplication is controlled by the nucleus, i.e.
the number of plasmatic units is to a large degree dependent on the
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Figs. 1 7. E A constant bilaterally asymmetric form, the uniradiate fac. of Micra-
sterias tliomctsiana ARcH. var. notata (NorRDsT.) GRONBLAD. Living cell. 2. Micrasterias
rotata (GrREvV.) RALFs, var. evoluta TurNer. A dichotypical form with an uniradiate
and a biradiate semicell. Living cell. 3 and 4. Triradiate and quadriradiate facies of
the diploid form of Micrasterias thomasiana Arcu. Dead cells seen from the end.
5 and 6. Micrasterias thomasiana ArRcH. var. notata (NorDpsT.) GrRoNBLAD, diploid
form with bifurcate polar lobes. Living cells. 7. Micrasterias thomasiana Arcu. var.

notata (NorRDST.) GRONBLAD. See text.
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nuclear effect (as shown by the haploid and diploid forms of M. thoma-
siana ARCH.). On the other hand, however, the mechanism of plasmatic
duplication in some cases functions to some extent independent of the
nuclear influence (compare, e.g. the uniradiate and biradiate haploid
forms of M. thomasiana var. notata).

The phenomena described have revealed some features of plasmatic
duplication as encountered in the Desmids. The relation between cyto-
plasmic structure and nuclear effect is also reflected in the following
observations. When compared with the characteristics of normal cells,
variations in cell structure may be caused both by changes in the
nucleus as well as by changes in the cytoplasm, e.g. the shape of the side
lobes in the diploid (biradiate) and the haploid (uniradiate) cells of
M. thomasiana var. notata. In principle the autocatalytic reproduction
of plasmastructural units is similar to chromosome and gene division
and to the division of protofibrils described by MONNE (1948). The for-
mer process does not, however, take place on the (macro)molecular
level, but involves large organised structural units.

For the present we have no convincing examples of the behaviour of
cytoplasmic units in sexual reproduction. It should be possible to deter-
mine the individuality of the cytoplasmic units by cross-breeding two
facies with identical nuclear constilutions. Such experiments have
not been performed. There is, however, in the literature one observation
which suggests such an occurrence. TURNER (1921) has reported the
production of a triradiate and a quadriradiate cell from a single zygote
of Staurastrum Dickiei var. parallelum. It is obvious that this occurrence
may be attributed to genomic variation. The possibility should, how-
ever, be considered that the structural duality existing in the nucleus in
the zygote phase in all probabilily also exists within the cytoplasm.
GEITLER (1948, 1951 a, 1951 b) has observed plasmatic striation in
Eunotia and has discussed a type of regular plasmastructural change
accompanying sexual reproduction. Also these observations point to an
independent behaviour of the cytoplasm in sexual reproduction.

The new genus Scottia described above differs clearly in its morpho-
logy from all other known Desmids. Its bipolar asymmetry is an inhe-
rited characteristic. The two semicells, »upper» and »lower», always dif-
fer in morphology, but when the cell divides, the upper semicell produces
a semicell which has the features of the lower semicell, and vice versa.
This provides a simple example of polarity in a cell. The differentiation
and determination phenomena which are closely related can apparenlly
be favourably studied in the species.
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The work done on the Micrasterias species suggests a working hypo-
thesis which may be of value in the study of polarity in the genus
Scottia. The cyloplasmic structural units in the Scottia cell must differ
in many respects from those in the Micrasterias cell. In the first place,
in the Scottia cell there may be distinguished two symmetrical systems:
one {upper) whorl with six and one (lower) with ten processes and an
equal number of symmetry axes. In addition, there is an apical corona
comprising 8—9 teeth and one can not ascribe any degree of radiation
to the cell as a whole. Experimenlal studies can be expecled to reveal a
more complex system of plasmastructural units than that found in
Micrasterias. Is it possible to change the degree of the two different
whorls in the cell independently in ploidization experiments? Will the
anucleate upper and lower semicells differ from each other, e.g. in ana-
logous features as do the denucleate, uniradiate and biradiate Micra-
sterias cells (KarLrio 1950)°

Bipolar asymmetry presupposes asymmetry in the different plasma-
structural units. When these units are severed, the halves formed do not
produce new halves that are identical with the parent halves. The asym-
metrical structural unit possesses the property that, when it is broken
into two al the midpoint, both halves are capable of regenerating the
original asymmetrical unit. If this is actually the case, it means that
the problem of polarity has been moved to a lower level, from the proto-
plast level to the level of plasmastructural units. The ultimate solution
must be transferred to the field of macromolecular systems.

I wish to thank Dr. phil. ROLF GRONBLAD for placing the material of
Scottia at my disposal.
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Some Remarks on Fragilaria zasuminensis,

By AsTA LUNDH-ALMESTRAND.

In 1937 CABEJSZEKOWNA described a new species of Fragilaria:
F. zasuminensis. According to HUBER-PESTALOZZI (1942) HUSTEDT
doubts that it is a Fragilaria. He considers it to belong to an Asterionella
species. CLEVE-EULER (1953) also includes it in Asterionella gracillima
var. Ralfsi.

A closer study of a Scanian form, that undoubtedly belongs to Fragi-
laria zasuminensis CABEJSZ., indicates that the species in question should
be included in the genus Asterionella. The only real difference between
the Scanian and Polish form is the shape of
the pseudoraphe. In the first-mentioned form
no pseudoraphe was to be seen under the
microscope, although the best avaible optics
were used in collaboration with A. PREISLER,
Malmo, whereas CABEJSZEKOWNA notes a
distinct pseudoraphe. The frustule resembles
on the whole those of Asterionella formosa
and gracillima (Fig. 1). There are, e.g., also
a row of black »dots» on the edge between
the valve- and girdle-view, just as is the case
in Asterionella formosa, observed in the same
lakes. The dots would seem to be a kind of
short spines. It differs, however, in some re-
gards from the two Asterionella species: L:

1. It apparently never forms characteris- 6

tic stars like the other two Asterionella but a
IFig. 1. a. Asterionella formosa.

chains (Fig. 2). The colony shape is some-

. . b-—e. 4. zasuminensis from
what suggestive of that of Diatoma elonga-

the valve-view and girdle-
fum. view. Héjalen 12.8.1952.
2. The valve-view has another shape. It is 1000 <.
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Fig. 2. Asterionella zasuminensis. Photomicrograph. Colony morphology. Lillsjon
12.8.1952. About 600 X.

somewhat curved and the ends are rather flattened out with a slight
concavity in the middle (Fig. 1b—d and 3 b).

3. The length proportions are different in the lakes investigated by the
author. In Hojalen A. formosa has a length of 60—70 p and F. zasumi-
nensis 35—45 p (the same length records as CaBesszekowNaA has given).

4. F. zasuminensis has about 18—20 striae in 10 p in the Scanian
lakes. (In Poland caBesszekowna states 16—20 in 10 p.) 4. formosa
has in the same lakes considerably denser striae, about 25 in 10 p.

The differences are so considerable, that it seems justifiable io de-
scribe the form as a distinct species. Then it should be called Asterio-
nella zasuminensis (Cabejsz.) now comb.

CLeEVE-EULER includes 4. Ralfsi W. SM. (SMITH 1856), A. (formosa v.?)
Ralfsi Grun. (Fig. 52: 2 in Van HEURCK 1880— 85) and F. zasuminensis
CaBEJSz. in A. gracillima var. Ralfsi (W. Sm.) A. Ccr., which can hardly
be correct. According to descriptions and figures 4. Ralfsi would seem
to be very closely related to A. gracillima. Hustept (1932) also includes
it in this species. Fragilaria zasuminensis, however, differs appreciably,
as is clear from the facts discussed above. CLEvE-EuLEeRr’s figure 401 B
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Fig. 3. Asterionella zasu-
minensis. Photomicro-
graph. a. Girdle-view 1)
Valve-view. Hojalen 12.8.
1952. About 1500 X.

k (1953) resembles lhe latter and could thus belong to F. zasuminensis,
but the valve-view is not depicted, and therefore no evidence can be
obtained.

The distribution of Asterionella zasuminensis in Sweden is not known
in detail. TEiLING (1946) characterizes it as a »massig selten» planktic
form, occurring in lakes of different trophic types. In Scania it has so
far been found by the author in plankton samples from the Ilakes
Hojalen, Tillsjon and Gérsjon, all situated in the parish of Villsjé. Till-
sjon is close to Hojalen and runs off into this lake. The effluents of
Hojalen and Garsjon debouelie into Oretorpssjon. All three lakes are
characterized by clear, very brownish water poor in lime.
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Bryologiska notiser.

Av OLLE MARTENSSON och ELSA TUFVESSON-NYHOLM.
II. Dicranella riparia (H. LiNpB.) MART. et NYH. n. comb.

I Societas pro Fauna et Flora Fennica anmélde H. LINDBERG den
5 mars 1898 en for vetenskapen ny art, Oncophorus riparius. Referatet
fran detta sammantride (1900, p. 29) brukar i floror och handbécker
anges som originalbeskrivning. O. riparius jam{ores har med O. wahlen-
bergii BRID., »fran hvilken den &r latt skild genom de styfva, uppat—
utat riktade smala biaden och den med ring forsedda kapseln». Nu limnar
emellertid LINDBERG nagot lingre fram i samma argang av tidskriften
(p. 200) en latinsk diagnos, som — &ven om den i stort sett inte &r utfor-
ligare &n hans anmélan — hellre bor tagas som originalbeskrivning under
det att den tidigare anmaélan betraktas som nomen nudum. Beskrivningen
lyder: »A congenibus, Onc. virente et Onc. Wahlenbergii, praecipue dif-
fert foliis rigidis, strictis basi non dilatatis, cellulis marginalibus 2-seria-
tis, capsula annulo instructa.—Isthmus karel., Valkjarvi, in ripa arenosa
fluminis Vuoksen, prope pag. Pasuri, una cum. Onc. Wahlenberyii,
Polytricho #cubico, Amblysteq. adunco etc.»

Existensen av den nybeskrivna arten tycks ha varit féga kénd dven
bland nordiska bryologer. ARNELL och JENSEN ldmna salunda i sin
Sarekflora (1910, pp. 182—184) en mycket utforlig diagnos av Onco-
phorus hambergii utan att LINDBERGs art pa nagot siitt omnédmnes vid
diskussionen av den nya artens systematiska stéllning.

Om vi félja O. riparius’ vidare 6den i floror och handbocker skola vi
finna, att HAGeEN (1915, p. 118) givit den varielets rang under Kiaeria
starkei (WEB. & MoOHR) HAG. Senare floraférfattare tyckas alla ha rént
inflytande fran HAGEN och vi finna nu mossan som varietet under
Kiaeria blyttii (ScHIMP.) BROTH. eller dess synonym Dicranum blyttii
ScHiMP. Oncophorus hambergii upptages i regel som synonym till varie-
teten. MONKEMEYER (1927, p. 204), som troligen missuppfattat HAGEN,
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sitter den som synonym till D. blyttii. En sammanstillning av synony-
merna finnes nedan i sammanfattningen.

D& ArNELL och JENSEN, som ovan omtalats, limnat en utférlig be-
skrivning av arten, vilja vi hir endast nimna nagra f4 mera pafallande
egenskaper. Bladen #ro kort tillspetsade, uppritt utstiende, med plana
kanter. Nerven ir nagot plattad och till sin byggnad 6verensstimmande
med den hos sliktet Dicranella ScHimp. Ledarcellerna ligga salunda
ventralt, stereidband saknas eller 4r myckel svagl utvecklat pa nervens
ventrala sida; pa dorsalsidan finnes daremot etl brett och vil utvecklat
stereidband. Bladets cellvivnad &r timligen lucker, cellerna tilltaga
ndgot i storlek fran bladkanten mot nerverna och fran bladspetsen mot
bladbasen. Differentierade bashérnceller saknas.

Slaktet Oncophorus Brip. omfattande arterna O. virens (Sw. ex
Hepw.) Brip. och O. wahlenbergii BRID. har blad av annat utseende
och byggnad. Nervens ledarceller ligga ungefir i bladets mitt, pa dorsal-
savil som pa ventralsidan forefinnes ett vil utvecklat stereidband; cell-
rdvnaden i lamina ar tdmligen kompakt, bashérncellerna dro mer eller
mindre tydligt differentierade.

I likhet med de bada ndmnda Oncophorus-arterna ar Dicranella
riparia autoik. ARNELL och JENSEN anfora detta som ett skil att fora
sistnimnda art till sliktet Oncophorus. Erfarenheten har emellertid
visat att kénet hos mossorna i manga fall har underordnad systematisk
betydelse. Salunda éro arterna av sliktet Dicranella — som vi anse dven
bor omfatta sliktel Anisothecium MITT. — vanligen dioika men ett fa-
tal arter kunna vara bade autoika och dioika.

Varfor HAGEN fort arten till det av honom uppstillda sliktet Kiaeria
och som varietet under K. starkei (WEB. & MoHR) Hac. dr gatfullt.
Nagon likhet med detta slikte utdver familjekaraktirerna forefinnes
knappast. Bladens cellvivnad 4r helt annorlunda. Kiaeria stir nira
sliktet Dicranum HEDW.; bladens cellstruktur paAminner starkt om detta
slikte.

H. LinpBERGs exemplar fran originallokalen skiljer sig nagot fran
den typ som dr kénd fran Skanderna. Den férra har sdlunda nagot bre-
dare nerv och bladkanten &r lingre ner dubbelskiktad. Andra olikheter
ha ej iakttagits. Sporstorleken, peristomets och kapselns utseende fore-
falla vara lika.

Om artens ekologi veta vi just inte sa mycket mer iin att mossan fére-
tridesvis vixer pa fuktig, sandig jord eller svimsand. De mossor den
antriaffats vaxande tillsammans med 4ro tamligen intetsigande och tyda
inte pa att nagra speciella krav betriffande substratet skulle foreligga.
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Den finska lokalen ligger i barrskogsregionen under det att arten i Sve-
rige och Norge endast ar kéind fran Skandernas subalpina och lagalpina
balten.

Sverige: Lule lappmark: Sarek, Rapaiitnos strand, bjérkregionen, 1902, ARNELL
& JENSEN (Univers. Bot. Mus., Uppsala). Torne lappmark: Tornetrisk-omradet,
Maivattjakko, vid bick i lagalpina biiltet, 1949, ELsA TurvESsoN-NynoLm (Univers.
Bot. Mus., Lund).

Finland: Isthmus karelicus: Valkjirvi, in ripa arenosa flum. Vuoksen, 15.VI.
1895, H. LINDBERG (Univers. Bot. Mus., Helsingfors).

Norge: Opland, riparia Slethavn, ad terram, 1220 m s.m., 15.VII[.1889, 1. HAGEN
(Det Kgl. Norske Vidensk. Selsk. Mus., Trondheim).
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Summary.

In the present paper some problems concerning the taxonomy of that species which
originally was described as Oncophorus riparius H. LINDB. are discussed. It is our
opinion that these problems are besl solvéd, when the species is referred to the genus
Dicranella ScHiMP. The results may be summarized as follows:

Dicranella riparia (H. LINDB.) MART. et NYH. nov. comb.

Synonyms: Oncophorus riparius H. LINDB., 1910, p. 29 (nom. nud.) and p. 200.
— Oncophorus hambergii ARN. & C. JENS., 1910, pp. 182—-184. — Kiaeria starkei
(WEB. & MouRr) HAG. var. riparia (H. Linps.) HAG., 1915, p. 118. — Kiaeria blyttii
{Scuimp.) BROTH. var. riparia (H. LinpB.) BrOTH. 1923, p. 88, -— Dicranum blyttii
ScHiMP. var. riparium (H. LINDB.) MOENKEM., 1927, p. 205.

Dicranella riparia has been collected from alluvial sand or »bare», sandy soil.
There are only four Fennoscandian localities. The Finnish original locality lies in the
coniferous forest belt but the Swedish localities and the Norwegian one are situated
in the subalpine and low-alpine belts of the Scandes.
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Om ullfloran vid Lackaldnga i Skéne.

Ay TH. LaNgE, K. E. FLINCK och B. HyLMO.

I vart land ar ett omrades stationéra flora vanligen mycket artfattig
och snart genomgangen, om ej svarare eller kritiska slikten tagas upp
till observation. For den stora gruppen av amatorbotanister utgér in-
komlingarna vid hamnar och pa industritomter da ofta ett kiirkommet
tillskott, &ven om endast undantagsvis adventivfloran blir sa artrik som
vissa ar vid Lackalinga. De genom kulturtransport fillfdlligt inkomna
arterna har utan tvivel ocksa ett berittigat intresse. Manga av dem har
visat sig kunna halla sig kvar i den nya omgivningen och s smaningom
komma att spela en betydande roll i vegetationen.

Var nuvarande flora sammansittes till stor, ja kanske 6verviigande
del av kulturspridda arter. Arternas utbredning och frekvens bestimmes
sidkerligen i stora delar av vart land i mycket hogre grad 4n man van-
ligen vill erkdnna av ménniskans kulturatgirder. Fér var tids liksom
for kommande generationers botanister bir det vara av intresse att folja
de frimmande arternas ink&rsportar och forsok att pa olika satt natura-
lisera sig. HYLANDER (1953, sid. XI) anfor i sin flora: »Denna grupp
[antropokorerna) spelar en hogst visentlig roll framfor allt i den vegeta-
tion av mer eller mindre klar halvkulturtyp, vars oerhorda utstrickning
inom stora delar av vart omrade man ofta synes mig ha allt for svart
att inse, med pafoljd att man ocksa ar alltfér obenfigen att erkidnna
manga sena, ofta mycket sena invandrares eller utkomlingars fullkom-
liga naturalisation och pa ett stundom négot romantiskt sitl later om-
domet om den vilda, stabila florans sammansittining i otillborlig grad
avgoras efter arternas inhemskhet’».

Utomlands har sedan linge flerstides de starka och snabba forand-
ringar som adger rum i florans sammansétining starkt uppmérksammats.
I England diskuterades exempelvis nyligen pa en konferens med 270
deltagande botanister detta problem (LousLEY 1953), varvid bl.a. peka-
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des pa de maénga nyinkomlingar, som under det sista arhundradet natu-
raliserats pa brittiska darna. Inte minst ullfloran uppmirksammades
darvid.

Kring Furulunds Yllefabrik i Lackalinga socken (numera Furulunds
koping} har vid flera tillfdllen en rik adventivflora iakttagits. Silunda
har artforteckningar 6ver denna ullflora publicerats av BLom {1929,
1933 och 1936), HYLMO (1947) och av PROBST (1949). Dessa adventiv-
viixter har vissa ar upptréitt synnerligen rikligt medan de andra ar néstan
helt saknats. Under aren 1949 och 1950 anvandes kardavfall fran fabri-
ken som utfyllnadsmaterial denna gang vid igenliggandet av ett gam-
malt sandtag, varvid ullfloran uppflammade i stor art- och individ-
rikedom. Avfallet lades i metertjocka lager, ibland med ett tunt grus-
skikt ovanpa. Vid ullavfallets nedbrytning alstrades liksom hos stall-
godsel under drivbankar virme och den stegrade marktemperaturen
synes ha gynnat de ofta viirmekrivande inkomlingarnas trivsel. Redan
i medio av maj kunde arter av bl.a. Medicago, Bromus och Hordeum
insamlas i villutvecklade exemplar med mogna frukter.

Sannolikt ar atskilliga av ullviixterna kortdagsvixter, som f6rst under
hostens korta dagar far impuls till blombildning. Bland férmodade
kortdagsviixter, vilka forst blommat i oktober eller november, kan fram-
hallas Cynodon dactylon, Inula graveolens och flera chenopodiaceér.
Atskilliga plantor hann 6verhuvud ej utvecklas till blomning och har ej
kunnat bestimmas till art eller slikte.

Ménga inkomlingar upptriader endast i en generation. Andra utvecklar
dock fullgott fro och har genom sjialvsadd adterkommit ar efter &r.
Enstaka ullviixter har i Lackalidnga fast fotféste sedan dtminstone 20 ar,
men det stora flertalet nyinkomlingar forsvinner efter ett eller ett par ar
da de har svart att hidvda sig i konkurrensen nir omradet vixer igen.
Sannolikt hade fler arter kunnat klara sig om de erbjudits tillgang tili
Oppen mark.

I nedanstiende forteckning har for en del utsatts hemlandet. Repre-
sentanter finnas fran alla storre ullproducerande omréden, bl.a. Medel-
havslanderna, Sydafrika, Australien, och Sydamerika. Sirskilt Australien
har slippt till manga arter. Den ullspridda vixtens hemland utgdér dock
inget sikert indicium pa ullens ursprung. Manga ullspridda arter har
genom var tids enorma handelsutbyte linder och virlddelar emellan
kommit att bli kosmopolitiska ogriis. Dessa vanligen torkresistenta arter
utgér dominerande inslag i vixtligheten pa industritomter och i hamn-
omraden i subtropiska ldnder och &r didr ocksa allmédnna ogris i betes-
marker och pa uppodlad kulturmark. De stora faruppfodningslénderna
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har ett stort antal gemensamma ogris. Inte minst vanliga bland dessa ar
arter ursprungliga i linderna kring Medelhavet.

En annan grupp av ullinkomlingar till Lackaldnga utgér de odlade
fodervixterna. Intressantast &r mahinda Trifoliumn subterraneum, vars
blomstillningar efter blomningen griver sig ned i marken. Inte minst i
Australien och pa Nya Zeeland ér denna kléverart en omtyckt vallvixt.
Cynodon dactylon ir en allméant odlad fodervaxt, som ocksi i manga
linder anvindes i tridgardsgrismattor. Omtyckla fodergris dr dven
Lleusine indica, Setaria italica, Digitaria sanguinalis och Lolium rigi-
dium.

Brom (1929) har tidigare diskuterat ullflorans spridningsbiologi. Art
och individrika ar véxter vilkas frukter eller fron har organ som latt
hiftar vid farens pilsar, t.ex. Medicago, Erodium, Xanthium, Centaurea
liksom ménga grisarter. Aven fron av arter med saftiga frukler inkaps-
lar sig ldtt i pilsen, da faret under sin vila springer soénder dessa frukter
(Cucumis, Nicandra och Physalis). Men dven manga glatia fréer hiftar
vid i farens spillning i ullen (Amaranthus, Sisymbrium och Brassica).

Nedanstdende lista upptar ca 150 arter, varav ej mindre én ca 60 &r
gris. Med storsta sannolikhet har samtliga upptagna arter inkommit
med ullen. Flera av arterna har ej tidigare insamlats i vart land. I listan
ingar dven fynd gjorda av dverste CARL-AXEL TOREN.

De ofta mycket svara och tidskrdvande artbestdmningarna har till
Overviigande delen utforts av Lange. Fil. dr. CarL BroMm och fil. dr.
ERIK ASPLUND har lamnat virdefull hjilp med detta arbete.

Gramineae Dactyloctenium aegyptium (L.) RICHT.
v. radulans (R. BRr.) HACK. (Australien)

Cynodon dactylon (1.) PERs.

Chloris divaricata R. Br. (Australien)

Andropogon pertusus WILLD. (Australien)
Tragus racemosus (L.) ALL.
Eriochloa ramosa O. KUNTZE (Auslralien)

Setaria viridis (L.) PB. — truncata R. Br. {Ausiralien)

— dtalica (L.) PB. - — v. abbreviata THELL.

Panicum miliaceum L. -— virgata Sw. ‘

— dichotoniflorum MICHX. — ventricosa R. BR. v. fenuis BENTH.

Digitaria sanguinalis (L.) Scop. ssp. vul-  Diplachne uninervia (C. PRESL) PARODI
garis HENR. (Sydamerika) v

Echinochloa crus-galli (1..) PB, Stipa aristiglumis F. v. M.

Eragrostis megastachya (KoEgL.) Lx. — variabilis HUGHES

— tef (ZuccAGNI) TROTTER (Afrika) -— compressa R. Br.

— filiformis (THUNB.) NEES (Sydafrika) Lepturus incurvatus TRIN.

— Brownii NEES Lolium temulentum L.

— sp. — rigidum GATUD.

Eleusine indica (L.) GAERTN. Vulpia geniculata (L.) LK
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Vulpia bromoides (1..) S. F. GRAY
— myurus (L.) C. C. GMEL.

- megalura (NUTT.) RYDB.
Lophochloa cristata (L.) HYL.
Avena fatua L. ssp. eufatua HyL.
Agrostis avenacea J. F. GMEL.
Polypogon monspeliensis (L.) DESF.

Gastridium ventricosum (GOUAN) ScH.
et TH.

Sporobolus Poiretii (R. et P.) HrrcHc.
(Australien)

-— Lindleyi BENTH. (Australien)

Triraphis mollis R. Br. (Australien)

Ehrharta longiflora Sw. (Sydafrika)

Phalaris angusta NEES

— canariensis L.

-— minor RETZ.

-— paradoza L.

Bromus catharticus VAHL (ev. f. aristatus
(J. et W.) AELL. et THELL.)

-~ rigidus RorH

— sterilis {L.) Rotn

-— tectorum L.

— madritensis L.

— — v. Delilei Boriss.

— rubens L.

— alopecuroides POIR.

Danthonia semiannularis
Br. (Australien)

— racemosa R. BR. {Australien)

Anthosachne australasica STEUD.

Hordeum jubatum 1.

— marinum HuDS.

— murinum L. ssp. eumurinum BRIQ.

~—~ —— ssp. leporinum (LK) A. et G.

— pubiflorum HOOK. FIL. {Sydamerika)

-— compressum GRIS.

-— comosum J. et C. PRESL (Sydamerika)

(LaBILLE] R.

Polygonaceae
Rumex Brownii CampD. (Australien)

Chenopodiaceae

Chenopodium pratericola RYDB.

— ambrosioides L. (Sydamerika)
-— cristatum F. v. M. (Australien)
— pumilio R. Br. (Australien)

— — f. glandulosum (Mo0Q.) AELL.
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Chenopodium carinatum R. BRr. v. holop-
terum AELL. (Australien)

—— —— v. melanocarpum AELL.

— Bontei AELL. (carinatum X cristatum)

— giganteum D. DON.

— Probstii AELL. (Australien)

—— auricomiforme MURR. et THELL.

— antarcticum (Hook. F.) B. et H.
(Patagonien)

— myriocephalum
{Australien)

Atriplex tatarica L.

— angulata BENTH. (Australien)

— leptocarpa F. v. M. (Australien)

Bassia quinquecuspis F. v. M. v. villosa
BENTH. (Australien)

Salsola kali L.

— ruthenica ILJIN

(BENTH.) AELL.

Amaranthaceae

Alternanthera pungens H. B. K.

Amaranthus chlorostachys WILLD.
(Argentina)

— retroflexus L. (Nordamerika)

— blitoides S. WATS. v. aragonensis
SENNEN

— Dinteri SCHINZ v. uncinatus THELL.

— Thunbergii MoqQ. (Sydafrika)

— — f. maculatus THELL.

Aizoaceae

Mesembrianthemum
(Afrika)

— sp.

crystallinum L.

Caryophyllaceae
Silene gallica L.
Kohlrauschia prolifera (1..) KuNTH

Papaveraceae
Argemone mexicana L. (Cenlralamerika)

Cruciferae

Brassica Tournefortii GOUAN (individrik)
Diplotaxis tenuifolia (L.) DC.

— muralis {L.) DC.

Lepidium ruderale L.

— graminifolium L.
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Subularia maritima (L.) DEsv.
Sisymbrium altissimum L.
— orientale L. (individrik)

Leguminosae

Psoralea tenax LINDpL. (Australien)

Scorpiurus sp.

Medicago arabica (L.) ALL.

— hispida GAERTN.

— — v. denticulata (WILLD.) URB.

~— — v. lappacea (DESR.) BURN.

— praecox DC. (Medit.)

— Schimperiana HocHsT. (Sydafrika)

— laciniata  (L.) MiLL.  (Sydeuropa,
Afrika)

— — f. integrifolia GODR.

-— minima L.

— — v. recta {DESF.) BURN. (Sydeuropa)

-— tribuloides DESR.

Melilotus indicus ALL.

Trifolium angustifolium L. (Medit.)

— subterraneum L.

-— siriatum L.

— tomentosum L.

Oxalidaceae
Oxalis stricta L.

Geraniaceae

Erodium cicutarium (L.} L’HER. (mang-
formig)

-— moschatum (1..) 1 HER.

-— cygnorum NEES (Australien)

— Botrys (Cav.) BERTOL. (Medit.)

— Stephanianum WILLD.

— brachycarpum. (Gopr.) THELL. (Ame-
rika)

Malvaceae
Malva parvijlora 1. (Medit.)

Cueurbitaceae
Cucumis myriocarpus NAUD. {Sydafrika)

Onagraceae
Oenothera nocturna JACQ.

Lythraceae
Lythrum hyssopifolia L.

TH. LANGE, K. E. FLINCK OCH B. HYLMO

Umbelliferae
Caucalis lappula (WEB.) GRANDE
Ammi visnaga (L.) LaM. (Medit.)

Verbenaceae
Verbena bonariensis L.

Labiatae
Marrubium vulgare L.

Solanaceae
Nicandra physaloides {I.) GAERTN. (Syd-
amerika)

Physalis minima L. (Australien, tropik.)
Datura ferox L.

— stramonium L.

— tatula L. {Argentina)

Nicotiana glauca GRAHAM (Argentina)

Serophulariaceae
Verbascum virgatum WITH.
— phlomoides L.

Plantaginaceae
Plantago coronopus L. ssp.
(Guss.) PILGER

Cupani

Compositae

Calotis hispidula F. v. M. (Australien)

Vittadinia scabra DC.

Erigeron bonariense L.

Inula graveolens (L.) DESF.

Xanthium strumarium L.

— spinosum L.

Verbesina encelioides (CAv.) B. et 11

Bidens sp.

Centaurea solstitialis L.

— melitensis L.

Carthamus lanatus L.

Tagetes minutus L. {Sydamerika)

Schkuhria advena THELL. (Sydamerika)

Leontodon nudicaulis (1..) BANKS.

Chrysocoma tenuifolic BERGER
afrika)

Felicia tenella {L.) DC. (Sydafrika)

Arctotheca calendula (L.) LEVYNS (Syd-
afrika)

(Syd-
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New Lichens.

By A. H. MAGNUSSON.

Lecidea (Biatora) curvula H. MAGN. n. sp.

Thallus verrucoso-diffractus, crassiusculus, fuscescenti-cinereus, ver-
rucis minutis, irregularibus, dense contiguis, basi constrictis, KOH—,
CaCl—, Pd—, hypothallo indistincto. Apothecia simplicia vel saepe con-
glomerata, atra, primum plana tenuiterque marginata, mox convexa,
immarginata, subscabrida. IExcipulum crassum, atrofuscum, uniforme,
completum. Hypothecium crassum, incoloratum. Thecium superne late
fuscoatrum, paraphysibus clavalis, superne pallide fuscis. Sporae
octonae, oblongae, curvatae.

Poland: Sudeten, Heuscheuergebirge, Glatz. On perpendicular cliff
of sandstone by the road Karlsberg—Wunschelberg, 630 m s. m., 1951.
Z. TOBOLEWSKI.

The largest specimen seen 1.5 cm square, consisting of 0.3—0.5 mm
broad, packed verrucae forming a 0.3—0.5 mm thick thallus, in the
thickest part with deep and broad cracks but not forming real areolae.
Apothecia dense, simple ones about 0.5 mm broad, rather plane and only
slightly prominent, sometimes in 2—3 mm wide clusters, convex and
more elevated above thallus surface. Sometimes abortive clusters are
found without a limit between the single apothecia.

Thallus cortex about 10 u thick, in KOH brown-grey, cells indistinct,
1—2 u diam. Algae 7-10 u large in a dense, 100 p thick stratum.
Medulla colourless in upper part, in lower part mixed with a dark &
granular stuff, hyphae densely intricate, 4 u, thick-walled. — Apothecia
about 0.3 mm deep. Exciple 50—65 u tuick all round and black-brown.
Hypothecium to 120 u deep at centre. Thecium about 70 p tall, like
hypothecium I—; upper 20—25 n dark-brown, in KOH blackish blue-
green like the exciple. Paraphyses in HNO, 2 p thick, apices pale brown
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for 6—8 u, lips 3—4 n thick, clavate. Spores 8.5—11 X 3.5—4.5 u, more
or less arcuate, especially when ripe.

The new species belongs to the rivulosa-cyathoides-group and has
spores resembling those in arcuatula (ArN.) HUE or recensa STIRT. but
has a different shape of the thallus, in the last two areolate, in curvula
verrucose and thick with clustered, black apothecia. I have examined
part of an apothecium in recensa (from. Brit. Museum) which has
0.8 mm broad, plane, black apothecia with a concolorous thin, promi-
nent margin. The exciple very thick at base, brown-black. Thecium
756—85 p tall, colourless-greyish, upper 15—20 p black-brown. Hypo-
thecium 50-—70 u, colourless. Thecium and hypothecium I+ blue,
apices of asci very dark blue, tips of paraphyses 10—20 u, very dark
green-brown, contiguous in KOH, clavate, 4-—5 u. Spores 12—14 X
4—4.5 u, in KOH thicker than in the Poland specimen. Apothecia
KOII—, Pd—.

Catillaria (Biatorina) tavastiana H. MAGN. n. sp.

Thallus obscure viridi-cinereus, effusus, tenuis, continuus, rimosus,
inaequalis vel verruculosus, KOH—, I—, CaCl—. Apothecia arcte ad-
nata, minuta, atra, disco plano vel convexulo, margine primum tenui,
mox depresso. Excipulum caerulescens. Hypothecium incoloratum. The-
cium tenue, pallide caeruleo-viride, paraphysibus conglutinatis. Sporae
octonae, uniseptatae, minutae, oblongae.

Finland. Tavastia austr.: Jimsinkoski, Kanhariovesi, on basal
cortex of Salix on the bank, August 1952 (holotype); Padasjoki, Sak-
sala, on the bank of lake Piijinne, August 1953, also on basal cortex
of Salix, coll. ARVO KOSKINEN.

Thalli small, up to 3 X 2 cm, extenuated and very thin towards the
circumference, uneven and thinly cracky but not distinctly areolate.
Apothecia 0.3—0.5 mm wide, some larger ones irregularly convex, some
more or less clustered. — Apothecia 0.15—0.25 mm thick without
algae but lumps of 4-—7 u large algae seen below the exciple. This
35—50 u thick below, thinning towards edge and often absent at centre,
intensely dark bluish-green with radiating, conglutinate, indistinct
hyphae. Hypothecium 35(50) p thick, mainly colourless, sometimes
lengthened downwards at centre. Thecium 50 p tall, sordid, £ pale blue-
green to surface, I £blue, in IIN;D, violet red like the exciple but fainter.
Asci about 35 X 12 p, wall at top about 5 u thick. Paraphyses firmly
conglutinated, about 1.7 u thick to the apices but indistinct also in KOH.
Spores 10 X 3—-3.5 u, partly simple.

13 Botaniska Notiser 1954,
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The new species is characterized by the somewhat thick thallus, the
blue-green exciple, the pale hypothecium and the conglutinate para-
physes. At first glance it resembles Lecidea euphorea.

Lopadium saxicolum 1. MAGN. n. sp.

Thallus tenuissimus, viridi-cinereus, subcontinuus vel evanescens.
Apothecia crebra, majuscula, adpressa vel sessilia, fuscoatra, plana,
margine crassiusculo, haud prominente, subpersistente. Excipulum cras-
sum, sordide olivaceo-fuscum cum hypothecio crasso obscuriore con-
fusum, KOH+ fuscorufescens. Thecium altum, pallidum, superne ob-
scure olivaceum. Paraphyses simplices, apicem versus intricatae. Sporae
octonae, pallidae, submuriformes, elongatae.

India. United Provinces: Dwarahat Almora 1948, P. N. MEHRA, on
siliceous rock at 5500 ft.

Thallus at base of apothecia with 6—8 u wide algae in large crowds,
hyphal tissue with indistinct about 2 u large cells and a few 2—3
thick, long-celled hyphae, KOH—, CaCl—. Apothecia 0.7—1(1.2) mm
wide, very dark brown to almost black, surface opaque, slightly rough,
limitation of the margin to the disc often diffuse.

Apothecia 0.4—0.5 mm thick, the pale part 200 u deep, CaCl-- brown-
red. Exciple laterally 70—100 u thick, sordid olive-brown with radiat-
ing hyphae obscured by minute granules and grading into 100—150 p
thick, darker brown-olive hypothecium, both paler in KOH and
T brown-red. Thecium 150-—160 w tall, pale, [+ dark blue; upper
10—18 w dark olive {T=brown), surface uneven. Paraphyses thin, 1 p,
simple except in upper 17 u where they are densely intricate with con-
stricted, subglobose joints. Asci 100—115 X 256 u, [4 uniformly blue,
wall 2—2.5 u thick, at apices 3-——3.5 . Spores 8, {25)35—45 > 10 u with
about 7 transversal sepla and one longitudinal one in the central part,
cells 9—12, angular.

There are very few saxicolous species of Lopadium described, one
from Paraguay: bilimbioides MULL. ARG. and one from Patagonia: dif-
fluens NYL. but both have shorter spores.

Acarospora geophila TI. MAGN. n. sp.

Thallus squamuloso-verrucosus, squamulae juniores minutae, verru-
ciformes, rufofuscae, rotundae, laevigatae, squamae vetustiores majo-
res, convexae, caesio- vel viridi-albescentes, partim irregulares, omnes
late affixae, KOH—, CaCl—, Pd—, subtus fuscae. Apothecia saepius
solitaria, in quavis areola vetusta immersa, mediocria, disco fuscoatro,
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concavo, margine thallode T erasso elevato cincto. Thecium altum,
paraphysibus superne fusco-clavatis. Sporae numerosae, minutae, glo-
bosae.

U. S. A. Washington: Grant Co., 1.5 miles N. of Burke, on soil under
Artemisia tridentata, April 10, 1953, coll. R. DAUBENMIRE (53195), comm.
ALBERT W. C. T. HERRE.

Squamules 0.7--1.5(2) mm diam., older ones contiguous or approach-
ing, younger ones dispersed, warmly brown, smooth, convex, sterile or
with young apothecia, the older ones larger and thicker, whitish or
usually with a greenish cover, rarely smooth, mostly rough, shagreen-
like. — A brown areola 0.75 X 0.4 mm in size. Its cortex 10—20 u thick,
diffuse, upper 5 u dark red-brown, cells 2—3  in the colourless part,
indistinct, but & broad strands of hyphae are often seen far down-
wards. Algae 6—11 u in a 50—70 u thick, yellow-green stratum. Medulla
= nubilated, in KOH translucid, but with numerous remaining stone-
particles. LLower side more or less brown.

Apothecia present in most rough squamules, solitary or occasionally
2(3), perhaps on account of concrescent areolae, disc 0.5—1 mm wide,
black-brown, at first concave with prominent, faintly furrowed thallus
margin, then plane with thin, smooth, hardly rising margin. -— The
edge of one, 0.8 X 0.4 mm large verruca, 100 u broad, in upper 100 pn
without algae, laterally with dense, 8—-12(20) n large algae inside the
15—20 p thick, colourless cortex, exterior 5 u red-brown, amorphous
stratum 10—15 . Exciple 10—15 u thick, colourless or indistinct. Hypo-
thecium 20-—25 u, colourless, sometimes root-like lengthened at centre.
Thecium 85—90 u tall, colourless, I+ dark blue like the hypothecium to
the algae; upper 58 u dark brown-red, in HNO, = sordid bright red.
Paraphyses 1.7 u thick, tips in KOH 3.5 u with brown »cap». Asci easily
bursting, 85 X 20—25 u, wall mostly 3—3.5 u thick. Spores probably
about 100, 3-—3.5(4) p diam., globose.

The new species belongs to the Div. 2, subglobosae in my Monograph
of Acarospora (p. 119) and is undoubtedly akin to A. epilutescens and
peltastica ZAHLBR. But it is still more similar to A. washingtonensis
H. MagN. (in Ann. Crypt. Exot. 6: 46, 1933) ‘which has a rather agreeing
inner structure but higher thecium, 100—110 p, partly ellipsoid spores,
quite naked, larger and irregular squamules fastened to stone. A new
locality for this species is Arizona: near Oraibi, coll. K. BARTLETT 1935
(comm. J. HEDRICK 1936).

A. geophila is an obvious species, especially on account of the sur-
face cover in older squamules, which have a distinct greenish colour.
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It seems to depend upon the 15-—25 p thick, gelatinous, colourless stra-
tum, frequently interrupted which probably is the cause of the shagreen-
like surface. On a note upon the label Dr HERRE had stated: cortex
C+ red, but 1 have not been able to find a real colouring in the cortex
with CaCl. Occasionally the dark brown surface takes on a more red-
dish colour, found also in HNO,. Both naked and pruinose squamules
were tested with a solution of CaCl giving a bright red colour in Parm.
subaurifera, but without result.

Lecanora (Eulecanora) thallophila 1. MAGN. n. sp.

Thallus horisontalis haud evolutus. Apothecia primum verrucas albi-
das supra thallum Dermatocarpi formantia, sensim in apothecia leca-
norina evoluta, demum majuscula, basi valde constricta, subtus flave-
scentia, disco plano vel undulato dense albosuffuso, margine crasso
prominente flexuoso cincto. Cortex apothecii crassus, cellulis mediocri-
bus formatus. Thecium subtenue, superne fusco-fulvum. Sporae octonae,
simplices, ellipsoideae.

U. S. A. Utah: San Juan Co., Devil’s Canyon 1952, at 6300 ft. On
Dermatocarpon cf. miniatum on dry exposed sandstone. Coll. SEVILLE
FLowERS, comm. JOHN W. THOMSON (s.n. L. crenulata).

Apothecia 1—3 mm wide, KOH—, mostly upon the edge of the lobes,
at first thick, smooth, highly elevated, then flexuose-crenulate, margin
slightly inflexed. -— Apothecia 0.3—0.5 mm thick, lower cortex 50—70 p
thick, colourless except nubilated 15—18 y, its cells 5—9 X 4—5 p large,
irregular, often perpendicularly stretched, oblong, with gelatinized walls,
at edge narrower and nubilated. Medulla lax, easily torn, hyphae very
loosely intricate, greyish nubilated. Algae 1017 u diam., stratum about
50 u thick reaching the edge. Exciple 20—25 u along base with parallel,
gelatinized hyphae up to the edge. Hypothecium faintly developed. The-
cium 70 p tall, colourless, 1+ dark blue; upper 8 u brown-fulvous, dis-
solving in KOH or CaCl without coloration. Paraphyses 1-—1.5 p, simple
apices not thickened, ending in a gelalinous cover of the thecium. Asci
45—50 X 10 u, clavate. Spores 10—13 X 7—8 u, wall thin. — Conidia
unknown.

This lichen has only an outwordly similarity to L. crenulata, the
structure especially of the cellular, thick cortex being quite different.
It belongs perhaps to the Hageni—albescens-group but I have not been
able to state a near relative of it from my keys of the genus. Till these
intricate groups have been treated monographically it may be appro-
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priate to give it a name. Most likely it has its affinities among the saxi-
colous species.

Lecanora (Eulecanora) wisconsinensis H. MAGN. n. sp.

Thallus viridiglaucus, dense verruculosus, latus, verruculis contiguis,
granuliformibus, saepe valde irregularibus, verticaliter excrescentibus,
KOH et Pd+ flavis. Apothecia numerosa, dispersa, majuscula, sessilia,
ad basin valde constricta, disco rufo-testaceo vel testaceo-rufo, plano,
margine glaucescente vel albicante, flexuoso, leviter prominente cincto,
crystallos majusculos haud formantia. Paraphyses superne leviler in-
crassatae. Sporae octonae, simplices, mediocres, ellipsoideae.

Thallus surface very uneven, partly with contiguous low granules,
0.2—0.25 mm broad, partly with crowded, high to vertically lengthened
granules, often constricted at base and * packed. Apothecia 1—1.5 mm
broad, soon plane with shining, furrowed margin, paler than the thallus,
often t whitish. — Apothecia 0.4—0.5 mm thick with the pale part to
250 u deep. Margin 130 u thick, algal stratum there about 100 u con-
tinuing all round the base. Cortex 20—25 u thick, colourless or =+ grey-
ish with intricate hyphae. Exciple 35—50 p thick, not refracting but
cellular. Hypothecium 100—150 u deep, colourless with perpendicular
hyphae. Thecium 70 p tall, sligthly brownish upwards, I+ dark blue
100 n deep; uppermost 3—5 p red-brown, not inspersed. Paraphyses
contiguous, also in KOH, apices only 2 u thick. Spores 12—13 X 8.5 u,
ellipsoid or some subglobose.

U. S. A. Wisconsin: Marienette Co., near Pembine, on the bark of
Pinus strobus at 1.5 mm height, 1952 W. L. CULBERSON (1418}, Holo-
type. Same county near Wausaukee (1177). Conidia 17—20 X 0.5 u,
+ arcuate. Also near Peshtigo, still more coarsely granular with coarsely
granular apothecia margins (1514). Lincoln Co., near Merill (1538) very
small but typical. All collected by CULBERSON 1952 on Pinus strobus.

This new species in the subfusca-group is characterized by its coarsely
granular thallus, large, often crenulale apothecia without large crystals
in the algal stratum, and the yellow Pd-reaction in the thallus.

Lecanora subradiosa Nyl. v. intermedia H. MAGN.

Thallus flavescenti-griseus, crassus, verrucoso-subareolatus, verrucis
perpendiculariter accrescentibus, basi constrictis, valde irregularibus
compositisque, cortice KOH flavo, CaCl4 subcitrino. Apothecia nume-
rosa, adpressa, valde irregularia, disco fusco-atro, saepius cinereo-prui-
noso, CaCl4 citrino.
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Poland. Sudeten, Eckstein bei Karlsberg. On perpendicular rock
of sandstone, 820 m s.m. 1953 Z. TOBOLEWSKI.

The new variely is intermediate between the type and v. caulescens
STNR [Lichenes in Irgebn. naturwiss. Reise Lirdschias-Dagh (Klein
Asien) 1907]. The verrucae grow in v. caulescens vertically to a height
of 2 mm while branching and form 3—6 mm broad head-like growths.
This form is issued in Suza exs. 168 as v. stipitans Suza (probably never
published). The thallus is in v. infermedia only about 1 mm thick but
the irregular verrucae show the tendency of lengthening vertically, are
densely crowded and produce rather numerous apothecia. I possess in
my herbarium a specimen: Kutak, Lich. Bohem. 526 from KrkonoSe
(Riesengebirge) collected in 1920 which is rather similar only differing
in the almost black and immarginate apothecia.

Lecanora (Aspicilia) limitata H. MAGN. n. sp.

Thallus determinatus, cinereus vel albocinerascens, rimoso-areolatus,
areolis planis vel centroversus interdum concavis, marginibus leviter
prominentibus, areolis marginalibus tenuioribus, hypothallo obscuro
limitatis, I—, KOH—, CaCl—, Pd—. Apothecia pauca vel in centro thalli
numerosa, immersa, minuta, disco atro, saepe irregulari, leviter depresso,
margine proprio haud evoluto. Thecium altum, paraphysibus superne
3 moniliformibus. Sporae majusculae, ellipsoideae.

U. S. A. Wisconsin: Iowa Co., Blue Mounds, on chert boulders 1953,
June 16, JouN 'W. THOMSON (4237) s.n. laevata with Physcia sp. and
Caloplaca sp. (ct. festiva).

Thallus forming = orbicular areas, 1—2.5 cm diam., limited by a
distinct, very dark, subfimbriate hypothallus on naked stone, areolac
0.5—-1.0 mm wide, mostly angular, smooth or in older, perhaps over-
nourished parts with thick, raised edges or by pressure higher to ir-
regularly verrucose. — Cortex 25 u thick, * grey, KOH+ ftranslucid.
hyphae perpendicular with 2—3 u wide, rounded, thin-walled cells.
Medulla grey, cellular, with much air, translucid in HNO,.

Apothecia often lacking, in one individual dense, disc 0.3—0.5(0.7)
mm wide, irregularly rounded without prominent thallus margin. —
Apothecia about 200 p deep. No exciple developed. Hypothecium 50—
90 n high at centre, colourless. Thecium 115 w high, 14 dark blue to
the algae; upper 25 p sordid blue-green, in KOH = brown with a violet
shade. Paraphyses in KOH constrictedly septate, in upper part
+ branched with globose or broadly ellipsoid joints, 3 p thick. Spores
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6—8, 20
straight.

L. limitata ¢an not belong to L. luevata on account of its pale colour,
shorter conidia and lacking KOH-reaction. After the description it
comes near to L. laxula, but this species has verruculose, thicker thallus
entirely covered by apothecia, larger cells in the thallus cortex, a distinct
exciple and more densely moniliform par. etc.

Ixamined after FINK’s Lichen flora U. S. A. the lichen seems to be-
long to L. laevata but his species limitation is too wide and he does not
take the chemical reactions in consideration.

25 X 13-——15(17) p, broadly ellipsoid. — Conidia 7---9 < 0.5 u,

Buellia montana H. MAGN. n. sp.

Thallus tenuissimus, fusco-cinerascens vel viridi-cinereus, laevigatus.
Apothecia adpressa, minuta, disco plano, atro, margine concolori, pro-
minenti cincto. Excipulum extus obscure fuscum, intus pallidior. Hypo-
thecium atrofuscum, crassum. Thecium mediocre, hyalinum, superne
viridi-fuscum, apicibus paraphysarum capitatis. Sporae oclonae, uni-
septatae, fuscae, pariete septoque tenui.

India. United Provinces: Nainital, China Peak 1949, at 7000 ft, on
cortex. P. N. MEHRA.

Thallus little conspicuous as a smooth film on the cortex, to 100 n
thick, I, KOH -, CaCl—, Pd—. Corlex 10—15 u, hyaline, cells 3-—4 u.
Apothecia 0.5—0.7 mm, dense, sometimes contiguous. — Apothecia
about 0.3 mm thick. Exciple laterally 60—70 wu with exterior 25 p dark
brown, cellular, cells 2.5—3 u, thick-walled, isodiametric, inwards
gradually paler, grading into black-brown hypothecium, 75—80(100) u
thick. Thecium 75-—80(90) w tall, hyaline, without oil, I+ dark blue;
upper 12—15 u green-brown. Paraphyses contiguous, simple, 1.5 u,
apices distinet, 3—4 u, brown-capitate. Asei 6580 X 18 u, wall at apex
3.5—4 u thick. Spores long enclosed and conglutinated, 20—25 > 10—
12 1, mostly old, not constricted.

The new species reminds of B. Zahlbruckneri, but this one has ver-
rucose white thallus, KOH+ yellow and slighily smaller spores.
B. nubilioides NYL. from Ceylon has only 0.35 mm large apothecia and
16-—20 X 7—11 p large spores. — Rinodina conradi with red-brown
apothecia and 25—40 X 14—16 u large, typical spores was present in
one specimen.

Buellia schisticola H. MaGN. n. sp.
Thallus olivaceo-fuscus, effusus, subsquamuloso-areolatus, areolis
laxe affixis, convexis, irregularibus, minutis. Apothecia sparsa, adpressa,
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minuta, disco atro, plano, primum tenuiter marginato, mox immarginato.
Excipulum cum hypothecio atrofusco. Thecium mediocre, superne
viridi-fuscum. Sporae octonae, uniseptatae, obscurae, minutae.

I'taly. Liguria, inter Vesima et Arenzano, June 1951, C. SBARBARO
(11), on schistose, siliceous rock.

Thallus covering several square cm, very uneven from the 0.4—1.0
mm large, irregularly shaped, mostly + convex areolae, often with the
edges free from the substratum and sublobate, underside pale; I—,
KOH—, CaCl—, Pd—. Thallus 150—200 p thick, corlex about 10 p,
mainly consisting of the olive-brown apices of hyphae with a 57 u
thick, continuous amorphous stratum above. Algae 8—12 u diam., yel-
low-green, stratum 50—70 u thick. Medulla colourless, its hyphae
% intricate.

Apothecia 0.3—0.5 mm wide, solitary or 2—3 concrescent, widely
dispersed with innate base, superficial, 0.3 mm thick. Marginal exciple
2025 u thick, black-brown or rather pale brown, * separated from the
70—100 u thick black-brown hypothecium with its diffuse limitation.
Thecium 75—85 u tall, colourless, without oil, I4 dark blue; upper
10—15 p dark green-brown. Paraphyses contiguous, 1.7 u, apices 3.5—
o u, capitate, green-brown with a brown »cap». Spores 12-—14 X 7 yu,
as young pale sordid green with distinct inner wall, as old entirely
thin-walled, dark brown-green, hardly consiricted at the septum.

Pycnidia forming very small, dark verrucae, especially in exterior
parts of the thallus. Conidia 3—4 < 1 u, straight.

An obvious species on account of the dark brown, irregular squam-
ules, at first sight recalling a Rhizocarpon species. Buellia subbadia ANZ1
may be somewhat similar but is dark grey with black hypothallus and
large spores, 15—18 n long and often curved.

Koerberia biformis Mass., new to America.

In a collection of lichens obtained from Dr JOHN W. THOMSON,
Wisconsin, there was an undetermined, puzzling specimen with large,
blue-green algae and vermiform spores. It was collected in Arizona:
Santa Rita Mts, Whitehouse canyon at 6900 ft on bark of Arbutus
arizonica 1943 by R. A. DArrow (1686). Its whole structure placed it
in Placynthiaceae according to the study by EILIF DAHL in Medd. om
Gronland, Vol. 150, 2: 49, 1950. At last I found the solution: Koerberia,
although the algae ought to be Nostoc {according to ZAHLBR. in Pflan-
zenfamilien). SERVIT has treated it in Hedwigia 74: 130, 1934 — where
a good description is found — and places it into Lichinaceae that ac-
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cording to DaHL contains algae of Calothrixz-type. Like myself SERVIT
has found large algae up to 18 u diam. and has found it impossible to
retain it in Collemataceae.

In order to call attention to this species, now found in America, [ will
give a description of the above-mentioned specimen well agreeing with
material from Europe in my herbarium. Thallus 1—2 cm large, oliva-
ceous or sordid blue-green, thin, laciniate, loosely appressed to the
crumbling substratum, lacinae 3-—1 mm broad, irregularly incised with
some parts only 0.1 mm broad, underside not darker. Thallus 70—100 u
thick, at the ends of lobes without distinct cortex. Exterior 40-—50 u
with rather dense, bright blue-green algae, 8—12(15) p large. At centre
there is a 12—15 p thick colourless stratum with longitudinal, thin
hyphae and below it rounded or lengthened crowds, 25—35 u large, of
smaller 3—5 u wide algae in inrolled chains (resembling Nostoc). In
other parts the whole thallus is cellular with thin-walled 6—12 n
angular cells.

The apothecia are dense, biatorine, 0.4-—0.5 mm wide, convex, im-
marginate, intensely brown-red, constricted at base. They are 0.25 mm
thick with soon excluded exciple. In young apothecia it is 35—40 u
thick consisting of radiating hyphae widening outwards and there with
distinct, >—8 X 3—>5 u large, thin-walled cells. Rather numerous large algae
are enclosed in the inner part. Hypothecium 50—70 w high, pale yellow-
ish red, cellular, cells about 2 u. Thecium 70—80 n tall, colourless, I+
dark blue; surface pale or brownish yellow. Paraphyses contiguous,
simple, 1.7 u to the apices. Asci about 35 X 7—10 u, narrowly clavate.
Spores 8, bacilliform, 25—30 X 1.5—1.8 p, without visible septa, in the
asci spirally contorted, as free either curved or contorted.

This apparently isolated but according to the new find widespread
and old genus can not after the hitherto followed taxonomic principles
remain within Collemataceae. But its proper, final place in the system
must depend upon further studies of the structure in several genera with
blue-green algae.

The find is interesting being the first (to my knowledge) outside
Furope, where it is limited to a few localities north of the Mediterranean.
Like several other finds (e.g. Biatorella microhaema NOrM. in Uruguay)
it shows that also rare lichens may have an unexpected, wide distribu-
tion.

The holotypes or at least part of the holotype are preserved in my
herbarium.
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Litteratur.

Joun G. Dony, Flora of Bedfordshire. — The Corporation of Luton Muscum
and Art Gallery. Henry Burt & Son Ltd, Bedford, 1953. 532 p. Pris 42 s.

I den langa raden av engelska lokalfloror har en lucka blivit fylld i och med
utgivandet av ovanstdende arbete. Den enda tidigare existerande sammanstill-
ningen av floran inom hela grevskapet Bedfordshire daterar sig frén 1798.

Bedfordshire, beliget ung. mellan Oxford och Cambridge, hor icke till de
botaniskt mera intressanta grevskapen i England. Emellertid innehiller DoNys
flora en hel del, som séikerligen kan vara av intresse fiven fér svenska bota-
nister. Speciellt d& det stora kapitlet om »Natural Regions» med ganska in-
gdende beskrivningar av ett stort antal vixtsamhillen med uppgifter om sér-
skilt de allmiinnare vixternas frekvens,

I'loran, som foljer det for landskapsfloror sedvanliga schemat, inledes med
en historik 6ver Bedfordshires botaniska utforskande. I den langa raden av
framstédende botanister, som varit verksamma inom grevskapet, miérkas bla.
Druce, SAUNDERS och WILMOTT jamte ett flertal ur den nu verksamma staben
vid Kew-herbariet.

Kortare 6versikter limnas over omridets klimat och geologi liksom diskus-
sioner 6ver florans sammansittning och dess forhallande till angrinsande
distrikt. Den egentliga flora-delen omfattar ej endast kirlvixter utan fven en
del kryptogamgrupper. Vid behandlingen av de senare har forfattaren fatt
hjélp av specialister. Som brukligt i floror av denna typ limnas uppgifter om
standort, inhemskt namn, utbredning och tidigaste fynd fér de olika arterna.
Nomenklaturen, vad karlvixterna betriffa, foljer i del stora hela CrapaaMm,
TuriN and WARBURG, Flora of the British Isles (1952).

Jimte Bunium bulbocastanum, Seseli libanoiis och Hypochoeris maculata
fran kalkomradena, nidmner Doxy bl.a. Primula elatior, Ornithogalum pyre-
naicum och Melampyrum cristatum som de mera intressanta arterna inom
grevskapet. I en sirskild avdelning behandlas adventivvixterna. Av dessa éro
120 arter att hanfora till »ullfloran».

Ett 20-tal vegetationsbilder, nagra utbredningskartor samt ett topografiskt
register komplettera framstillningen.

Bo PETERSON.

W. J. GARNETT: Freshwater microscopy. Constable & Co. Ltd. L.ondon. 1953.
300 p. Pris 30 s.

Boken omfattar en inledande del med beskrivning av insamlings- och mikro-
skoperingsteknik och en efterfoljande klassifikationsdel med beskrivning av
allmént forekommande sdlvattensvixter och -djur. Det zoologiska avsnittet
bhehandlas givetvis inte i detta sammanhang.
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[Forf. diskuterar ganska ingdende olika metoder och apparater fér insamlings-
arbelet. Han berdr déarvid detaljer, som for mera avancerade forskare synas
sjilvklara, men som behdéva inpréntas i nyhorjare, t.ex. nédvindigheten av att
anteckna karakleristika betriffande insamlingslokalen redan vid bestket. Vik-
tigt ar ocksa hans papekande om de olika lokalmiljoer, som finnas touan. i en
liten damm. Dammarnas mikroorganismvirld ligger for ovrigt forf. sirskilt
varmt om hjériat.

Diérefter redogdr forf. {6r olika mikroskoptyper och vad de duga till. Han
rekommenderar speciellt morkfiltsbelysningen, emedan denna kan framkalla
en méingfald annars osynliga strukiurer. I morkfalt kan man uppleva »the full
beauty of microscopic aquatic life». Han tillhaller dven sina ldsare att rita,
eftersom man da tvingas att lagga mérke till detaljer. Han nimner dven de
nyaste hjidlpmedlen, t.ex. reflekterande objektiv och faskontrast.

Alla tillbehdr ridknas omsorgsfullt upp, som dro oundgingliga vid detta slags
mikroskoperingsarbete, pincetter, pipetter o.s.v. Detta dr sikerligen nyttigt for
nyborjare, som inte ha tillfdlle att ldra av mera erfarna forskare, men ibland
gar forf. kanske onddigt lingt, som nir han ingdende beskriver handhavande
av en pipett utan gummituta.

Den andra delen av boken vill underlitta bestdmningen av de insamlade orga-
nismerna. Det stdrsta utrymmet dgnas bland vixterna at algerna. Forf. sam-
manfor, nir det giller Chlorophyceae, alla habituellt niirstiende tvper obe-
roende av deras genetiska sliklskap, vilket #r en god idé. Nyborjaren vet da,
vad som finns att vilja pd vid bestiimningen. De olika sliktena beskrivas pa
ett lattfattligt och initierat sitt, och figurer komplettera beskrivningen. Inte
minst intressant dr redogorelsen for algernas ofta mérkliga livscykel. Endast
ett fatal arter nimnas som exempel, men man hade nog 6nskat att i dessa fall
de nu giingse namnen hade anviénts. P4 PL. XII kallas t.ex. Pinnularia-arterna
{or Navicula.

Boken ér utan tvekan synnerligen lamplig for nyborjare, som {4 manga rad
och tips. De uppmanas att begrinsa sig och fa ocksd anvisning pa limpliga
studicobjekt. Forf. skriver med en entusiasm, som maste smitta av sig pa lisa-
ren, och med sitt stora biologiska intresse kommer han nog att stimulera stu-
diet av levande organismer, vilket skulle vara mycket virdefullt inom ménga
alggrupper, inte minst bland diatomeerna.

AsTa LUNDH-ALMESTRAND.
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Notiser.

Professors namn. Forestdndaren vid Palynologiska laboratoriet, Bromma, fil. dr
GUNNAR ERDTMAN har av Kungl. Maj:t tilldelats professors namn.

Naturhistoriska riksmuseet. Till intendent vid Naturhistoriska riksmuseet i Stock-
holm har utndmnts fil. dr GusTAF HAGLUND.

Vetenskapsakademiens Linnémedalj. Vid sammantriide den 14 april beslét K.
Vetenskapsakademien att utdela sin stérre Linnémedalj i silver till Mr HENRIK J.
VouaTt, Pomona, Californien, féor hans medverkan vid anskaffandet av den sektion
av det californiska jédtteexemplaret av Sequoiadendron giganteum, som staten Cali-
fornia skéinkt till Naturhistoriska riksmuseet.

Doktorsdisputation. Agron. lic. JAMES Mac KEey forsvarade lordagen den 10 april
1954 i Ultuna en gradualavhandling med titeln: »Neutron and X-ray experiment in
Wheat and a Revision of the Speltoid Problem.»

Forskningsanslag. K. Vetenskapsakademien har tillerkint fil. lic.
OLOF ANDERSSON det Lindahlska stipendiet pa 8.000 kr. for slutredigering av en
gradualavhandling om storsvamparna i sodra Sveriges 16vskogar.

Lingmanska kulturfonden har till fil. lic. OLOF ANDERSSON utdelat
2.250 kr. £6r {ryckning av tabellmaterial till hans doktorsavhandling »Studies in the
Larger Fungi of Southern Deciduous Woods in Sweden».

Fonden for skoglig forskning bar uldelat bla. t6ljande anslag: till
prof. ARTUR HAKANSSON 1.000 kr. f6r undersdkning av befruktning och embryo-
bildning hos svensk tall och gran, till jigméastaren JaN LEKANDER 750 kr. f6r stu-
dier av granprovenienser i Tyskland och Danmark.

Vid Lunds universitet har ur C. E. O. Nordstedts fond utdelats till ama-
nuens BENGT ULF 140 kr. som bidrag till en resa i botaniskt syfte till Oland och
Falbygden och till prof. HENNING WEIMARCK 250 kr. som bidrag till en studieresa i
England.

K. Fysiografiska sdllskapet i Lund har utdelat blLa. féljande anslag:
till fil. lic. OLor ANDERSSON och Hans RUNEMARK 500 kr. for ritning och tryckning
av en underlagskarta éver Europa i skala 1/10, till fil. mag. ARNE GUSTAVSSON
1.000 kr. foér fdltundersikningar Over Peronospora-arterna i Skéane, till fil. kand.
NILs MALMER 500 kr. for kostnader fér provtagningsmaterial och resor i samband
med en undersokning over vissa myrviixters halt av mineralnfiringsimnen pa olika
standorter, till prof. HERIBERT NILSsON 800 kr. for artificiella bastarderingar i fjillen
mellan typer av Saliz-gruppen Virescentes, till laboraior Huco Siors 120 kr. for
kostnader f6r fosfat- och kalianalyser av naturliga humusjordar, till sektionen
Skanes Flora 800 kr. for tickande av merkostnader vid undersékning av floran inom
olika delar av Skéne.
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Iran Hierta-Retzius stipendiefond har utdelats bla. foljande sti-
pendier: till fil. dr INGVAR GRANHALL 2.000 kr. for undersOkningar over inflytandet
av fysiologiska faktorer pa vixtens kinslighet fér gamma- och neutronstrialning, till
laborator AXEL NYGREN 2.000 kr. for undersékningar av inter- och intraspecifika
bastarder inom sliiktet Melandrium, till docent GUNNAR HARLING 2.000 kr. for detalj-
teckningar till en monografi 6ver familjen Cyclunthaceae, till docent MATS W.ERN
1.700 kr. f6r algologiska undersdkningar vid Sveriges vistkust.

Ur stiftelsen Lars Hiertas Minne har bla. lektor ALF LILJEFORS
erhillit ett anslag pA 400 kr. for att pd Aland studera och insamla material av
Sorbus-hybrider.

Fran Knut och Alice Wallenbergs stiftelse har bla. utdelats
100.000 kr. till Uppsala universitet fér restaurering av orangeribyggnaden i Linné-
tridgarden och 8.000 kr. till laborator WILHELM RODHE foér undersokning av
fytoplanktonproduklionen och dess betingelser i sjén Erken.

Corrections.

82. Palynology: Aspects and Prospects. IIL., read 1V.
82, line 13, read p. 83.
82, line 16, read p. 89.
p. 90, line 28, read 1953.
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Studies on Bacterial Nutrition.

II. Eifect of some Micronutrient Elements on Respiration and
Sugar Utilisation by Three Soft Rot Bacteria.

By M. K. ToLBa, D.I.C., Ph. D. (London) and S. S. GHANEM, M. Sc. (Cairo).

From the Botany Depariment, Faculty of Science, Caire University, Egypt.

I. Introduction.

In a previous paper the authors (14) studied the utilisation of diffe-
rent sugars or mixtures of sugars by three closely related soft rot
bacteria and found that they exhibited considerable differences in the
utilisation of these sugars. In the present investigation the effect of
some micronutrient elements on respiration and sugar utilisation by
the same three soft rot bacteria is studied.

CALVERY (2) classified the trace elements into the following four
groups:

1. Nutritive trace elements.

2. Non-nutritive and non-toxic trace elements.

3. Non-nuiritive and toxic trace elements.

4. Miscellaneous trace elements.

The first group includes those elements which have been shown to
play a definite role in biological oxidation. Among these the most im-
portant are cobalt, copper, iron, zinc and manganese. Iron is important
in the growth of azotobacter when both combined nitrogen and atmo-
spheric nitrogen are used [Burk (1)], and it is undoubtedly essential or
stimulative for many other microorganisms. Specific examples are stu-
dies by REeED and RicE (9), Mc INTIRE, RICKER and PETERSON (5),
STROM (13), PAPPENHEIMER and JOHNSON (8), WARING and WEREMAN
(15), YOUNG, BEGG and PENTZ (16), NOREn (7) and several other in-
vestigators.

The function of the two elements copper and zinc in metabolic

14 Botaniska Notiser 1954.
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processes is properly catalytic. The effect of these elements on bacterial
growth and metabolic activities have been studied by FosTeEr and
WaksMAN (3), NOREN (1. c.), MULDER (6), LEWIS (4) and many others.

II. Materials and Methods.
The organisms used in this investigation were as follows:

1. Bucterinm aroideae, Dowson, 66.
2. Bacterium carotovorum, Jones.
3. Bacterium phytophthorum, Appel.

The three cultures were kindly supplied by the Plant Bacteriological
Laboratory of the Imperial College of Science and Technology, London.

Is this series of experiments a basal medium of the following constitu-
tion was prepared:

Glucose . ... ... ... L., 20  grams.
Asparagin . .............. 10  grams.
KH,PO, ................ 5 grams.
MgSO,-7H,O ............ 2.5 grams.
Re-distilled water to ...... 1.000 ml

To aliquot samples of the basal medium so obtained FeSO, - 7H,0,
CuSO, -5H,0, and ZnSO,-7H,0 were added to give the following
concentrations of iron, copper and zinc respectively, expressed as p.p.m.,
0, 10, 20, 50 and 100. In the preparation of the above culture media
asparagin, MgSO, - 7H,0O and micronutrient element salts were purified
according to STEINBERG’s (12) method. Potassium dihydrogen phos-
phate was sterilised separately in view of the fact that it is easily
precipitated by calcium carbonate. Glucose was dissolved separately in
cold sterile distilled water to eliminate the possible decomposition of
sugar during autoclaving. It was purified in the cold according to the
aluminium hydroxide precipitation method given by SHU and JOHN-
SON (11).

The stock culture media so obtained were distributed into a series of
sterile 150 ml. conical flasks at the rate of 10 ml. per flask. The media
were then inoculated at the rate of 0.2 ml. per culture flask of a
suspension of each of the three bacteria under test in sterile distilled
water. The flasks were then incubated at 25° C for 48 hours during
which respiration and sugar concentrations of the media were estimated
at 24 hour intervals.

The methods used for sugar analysis were those given by Saip (10).
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Fig. 1. Apparatus used for the estimation of carbon dioxide output.

For the determination of carbon dioxide output a simple apparatus as
shown in Fig. 1 was used. In any one experiment a current of air is
first passed through two tubes of soda lime (A and B) to remove any
carbon dioxide originally present. The current is then allowed to bubble
through a tower (C) of barium hydroxide to which some drops of
phenolphthalein are added. This tower serves to ensure the complete
elimination of carbon dioxide from the air. The carbon dioxide-free
air current is then passed through a glass tube (D) (1.5 cm. diameter
and 15 cm. length) plugged with cotion, and sterilised before use. It
serves as a cotton filter to ensure the sterility of the air current after
passing through the Baryta solution. The carbon dioxide-free sterilised
air then flows into a compound T tube (E) which subdivides it into as
many divisions as there are cultural flasks (F). The air current passes
through the cultural flasks for 30 minutes. When laden with carbon
dioxide given off by the respiring bacteria air current passes out of
the culture flask through the outlet (f) into a 250 ml conical flask
containing 50 ml. of, approximately, 0.5 N barium hydroxide.

The respiratory carbon dioxide given off by the bacteria during the
experimental period is precipitated in the form of barium cabonate. The
residual barium hydroxide is titrated against a standard HCI solution
with phenolphthalein as an indicator. The difference between this
value and that for a blank titration using the same quantity of barium
hydroxide solution gives an estimation of the carbon dioxide in terms of
the standard acid.
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B.AROIDEAE B.CAROTOVORUM B. PHYTOPHIHORUM
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Fig. II. Sugar concenftration of the different media inoculated with the three bac-
teria (mgms glucose per 1 ml. medium).

III. Discussion of Results.

1. Effect of Iron on Respiration and Glucose Utilisation by B. aroideae,
B. carotovorum, and B. phytophthorum.

A. Utilisation of Sugar:

The results of the analysis of the media for their sugar contents are
presented graphically in Fig. 1I. These results show that: The fall in
concentration of glucose in all the media inoculated with B. aroideae
was proceeding at different rates in the first and second 24 hours being
much higher in the former than the latter, a fact which is explicable
on the basis of the very small amounts of sugar left in the media at the
end of 24 hours.

It is worthmentioning, however, that the organism failed completely
lo absorb any sugar from the medium containing 100 p.p.m. iron during
the second 24 hours.

The same fact that the fall in concentration of glucose in the diffe-
rent culture media was much higher during the first than the second
24 hours was again observed in case of B. carotovorum. The disap-
pearance of glucose from the media in case of this organism was much
faster when iron was present in concentrations more than 10 p.p.m.
during the first 24 hours. At the end of 48 hours these differences in
the rates of disappearance of glucose from the different media were
very much reduced.

The difference between the rate of disappearance of glucose during
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Fig. III. Carbon dioxide output by the three bacteria on the different culture media
(mgms carbon dioxide per 1 ml. medium).

the first and second 24 hours was much less exaggerated in case of
B. phytophthorum than the other two organisms. Presence of iron in
different concentrations did not materially affect the rate of utilisation
of glucose by this bacterium.

B. Carbon Dioxide Qutput:

The amounts of carbon dioxide output by the three bacteria in the
different media at the end of 24 and 48 hours are presented in Fig. I1L.
These results show that:

B. aroidece: The presence of iron in the medium increases the total
carbon dioxide output at the end of 48 hours. The increase in the rate
of respiration goes hand in hand with the increase in the concentration
of iron, during the first 24 hours, while the carbon dioxide output
during the second 24 hours increases with the increase in iron con-
centration up to 50 p.p.m. On the medium containing 100 p.p.m. iron
the carbon dioxide output falls suddenly and reaches that from the
conlirol medium.

B. carotovorum: behaved in a, more or less, similar way to B. aroideae
with a less marked depressive effect of the highest iron concentration
on respiration during the second 24 hours.

B. phytophthorum: Carbon dioxide output by this organism increases
slowly with increasing the concentration of iron in the medium throug-
hout the whole experimental peried up to a concentration of 50 p.p.m.
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I'ig. IV. Sugar concentration of the different media inoculated with the three bacteria
(mgms glucose per 1 ml. medium).

followed by a decrease in the respiration rate on increasing the con-
centration of iron.

The highest carbon dioxide output by the three bacteria at the end
of 48 hours is revealed on media containing 50 p.p.m. iron.

2. Effect of Copper on Respiration and Glucose Utilisation by B. aroidece,
B. carotovorum and B. phytophthorum.

A. Utilisation of Sugar:

The results of the analysis of the media for their sugar-contents are
presented graphicaly in Fig. IV. These results show that: The fall in
concenlration of glucose in the different media inoculated with B.
aroideae and B. carotovorum was proceeding at different rates during
the first and second 24 hours. In the control samples the rate of
disappearance of glucose was higher in the first than the second 24
hours. The reverse statement holds true for the disappearance of sugar
{from media containing copper in its different concentrations. The high
rate of sugar disappearance during the second 24 hours as compared
with that of the first 24 hours was more pronounced when copper was
present in its highest concentration, namely, 100 p.p.m.

On the whole, increasing the concentration of copper in the media
induced a marked reduction in the rate of disappearance of sugar from
the media inoculated with the above two organisms.

B. phytophthorum behaved in a, more or less, similar way to B.



STUDIES ON BACTERIAL NUTRITION 213

3.0 B.AROIDEAE 8.CAROTOVORUM 8. PHYTOPHTHRUM
25
% — O pePM.CU
2 -—— 10 PPM.CU
o o, —:— 20 PPMCU
b
z ~— 50 PPMCU
3 -~ 100PPM.CU
a 15
w
a.
~N
)
0 10 s
z
" -~
s s
Y e
3 os Lz
e o
[¢)
[¢] 24 48 O 24 48 o 24 4B

TIME I'N HOURS

IFig. V. Carbon dioxide output by the three bacteria on the different culture media
(mgms COgz per 1 ml. medium).

aroideae and B. carotovorum except for the fact that the rate of disap-
pearance of glucose from the control samples was proceeding at a rather
steady rate during the whole experimental period.

The above results show that the presence of copper markedly reduced
the rate of utilisation of glucose by the three bacteria. Increasing the
concentration of copper was accompanied by a steady decrease in the
total amount of sugar utilised by the three bacterial organisms.

B. Carbon Dioxide Output:

The amounts of carbon dioxide output by the three bacteria in the
different media at the end of 24 and 48 hours are presented in Fig. V.
These results show that the presence of copper in concentrations of
10 and 20 p.p.m. did not materially affect the carbon dioxide output
by the three bacteria throughout the whole experimental period when
compared with that from the controls, while its presence in higher
concentralions significantly reduced the rate of respiration. The latter
effecl was more pronounced in the media containing highest concentra-
tion of copper, namely, 100 p.p.m. in case of B. aroideae and B. caroto-
vorum only.

3. Effect of Zinc on Respiration and Glucose Utilisalion by B. aroideae,
B. carotovorum and B. phytophthorum.

A. Utilisation of Sugar:
The results of the analysis of the media for their sugar contents are
presenited in Fig. VI. These results show that the fall in concentration
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Fig. VI. Sugar concentration of the different media inoculated with the three bac-
teria (mgms glucose per 1 ml. medium).

of glucose in the different media inoculated with B. aroideae and B.
carotovorum was proceeding at different rates during the first and
second 24 hours, being much higher in the former than the latter. The
disappearance of glucose from all the media inoculated with B. phytoph-
thorum proceeded at rather steady rates during the whole experimental
period.

On the whole, the presence of zinc in the medium in its different
concentrations did not materially affect the rate of disappearance of
sugar from media inoculated with the three bacteria.

The above results, therefore, show that the presence of zinc did not
induce any substantial differences in the amounts of sugar utilised by
the three bacteria during the whole experimental period when compared
to the control samples except, probably, a slightly lower rate of sugar
utilisation exhibited by B. aroideae in presence of zinc during the first
24 hours of the experiment.

B. Carbon Dioxide Output:

The results of the carbon dioxide output by the three bacteria in
the different culture media are presented in Fig. VII. These results
show that the presence of zinc in the medium did not materially affect
the carbon dioxide output by the three bacteria throughout the whole
experimental period when compared with that of the control samples.
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Fig. VII. Carbon dioxide output by the three bacteria on the different culture media
(mgms carbon dioxide per 1 ml. medium)

[V. Summary of Conclusions.

1. The effect of the presence of iron, copper and zinc in different
concentrations in the culture media on the respiration and utilisation
of glucose by B. aroideae, B. carotovorum and B. phytophthorum was
studied.

2. Presence of iron and zinc in different concentrations in the cul-
ture media did not materially affect the rate of glucose utilisation by the
three bacteria while increasing the concentration of copper in the
medium was accompanied by a drastic fall in the amount of sugar
utilised from the different media by the three bacteria.

3. Presence of iron in the culture media significantly increased, while
the presence of copper significantly decreased the rate of carbon dioxide
output by the three bacterial organisms. Zinc did not seem to induce
any appreciable effect on the rate of respiration exhibited by the three
bacteria.
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Einige Bemerkungen zu drei Aufsdtzen von
Fr. Hustedt.

Von R. W. KOLBE.

Paleobotaniska avdelningen, Naturhistoriska Riksmuseum, Stockholm 50.

Zu einigen Fragen der drei Aufsitze von Fr. HUSTEDT (1945, 1952
und 1953, s. Literaturverzeichnis) soll nachstehend Stellung genommen
werden. Ich werde diese Aufsitze nicht einzeln besprechen, sondern
einige wichtige Punkle der genannten Arbeiten in 3 Gruppen zusammen-
fassen:

1. Zur Struktur der Diatomeen,

2. Zur Verwertbarkeit der durch das Elektronenmikroskop gewonnenen
Erkenntnisse fiir die Taxonomie und

3. Zur Revision des Halobien-Systems.

1. Zur Struktur der Diatomeen.

Man kan HUSTEDT nur zustimmen, wenn er schreibt (1952, S. 301):
»Mit Diskussionen iiber die Porengestalt besonders der Pleurosigma-
Arten ist seit einem Jahrhundert viel Papier bedruckt worden, und
immer noch scheinl die IFrage nicht endgiiltig geldst zu sein». Ich
mochte hinzufiigen: es ist auch nur zu verstindlich, dass diese Irage
noch nicht so gelost worden ist, dass alle Zweifel verstummen. Nach
den miihevollen Untersuchungen der Diatomeenstrukturen, die seit
einem Jahrhundert mit dem Lichtmikroskop angestellt wurden und die
die allméhliche Verbesserung dieses Instruments und der Untersuchungs-
methoden deutlich widerspiegeln, trat seit kurzem ein neues Instrument
— das Elektronenmikroskop (nachstehend: Elmikr. abgekiirzt) — an
dessen Seite, mit neuen Eigenschaften, einer enorm gesteigerten Auf-
I6sungsfahigkeit und einer entsprechend erhohten sog. »niitzlichen Ver-
grosserung». Dass die mit Hilfe des neuen Instruments erhaltenen Resul-
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tate einer Skepsis seitens einiger Mikroskopiker begegnen, ist nicht nur
verstindlich, sondern auch fiir die Fragen iiber die Feinstrukturen nur
niitzlich. Indem wir die Punkte, bei denen die einerseits mit dem Licht-
mikroskop, andrerseits mit dem Elmikr. gewonnenen Deutungen iiber-
einstimmen, festlegen, iiber die strittigen Punkte diskutieren und u.U.
durch neue Belege klaren, kéonnen wir einer endgiiltigen Losung der
Fragen allmihlich nidherkommen. Dies kann am besten jeweils von
Fall zu Fall geschehen und die Aufsitze von HusTteEDT (1945 u. 1952)
bilden dazu einen willkommenen Anlass. Um nicht ins »Uferlose» zu
geraten, will ich nachstehend alle allgemeinen Ueberlegungen moglichst
vermeiden und nur auf die Hauptpunkte der Kritik HUSTEDTs eingehen,
die die Kammerstruktur und den Bau der Poren einiger Dia-
tomeen betreffen.

Kammerstruktur. Es scheint mir, dass hinsichilich des Kam-
merbaus keine wesentlichen Divergenzen zwischen der Auffassung
HusTEDpTs und der meinigen vorliegen. Nach beiden Auffassungen
handelt es sich um Hohlgebilde, die durch Seitenwinde voneinander
abgegrenzt sind. Die eine Aussenwand (ob die biologisch dussere oder
innere, ist fiir die Diskussion belanglos) ist durch eine Membran gebildet,
die mit feinen bis feinsten Poren oder Poroiden versehen ist, die zuweilen
hart an der Grenze der Auflosungsfdhigkeit des Elmikr. stehen. Diese
Membran wird von HUSTEDT »poroide Membran» oder »Schliesshaut»,
von mir (1951, S. 636) »Siebmembran» genannt. Die andere Aussenwand
kann entweder ganz fehlen (»offene Kammern» nach KOLBE 1951} oder
vorhanden sein und in diesem Falle einen + grossen Porus tragen
(»halbgeschlossene Kammern», KoLBE 1951), der von HUSTEDT als
»innere Kammeréffnung» bezeichnet wird. Ich nenne diese Aussenwand
»Porenmembran» (1951). Nach meinen Irfahrungen gehdren die
meislen Kammern, die dem hexagonalen Kammertypus entsprechen
(aber nicht nur diese) dem halbgeschlossenen Kammertypus an, und
hierzu gehdren Arten von Coscinodiscus, Triceratium, Biddulphia, aber
auch Neidium, Achnanthes, Diploneis und wahrscheinlich noch viele
andere.

Der Bau der grobsten Kammern lisst sich auch mit dem Lichtmikro-
skop deutlich nachweisen und die ausgezeichneten Stufenaufnahmen
von HusTEDT (1945, Taf. XIX, Fig. 2—7 — aber auch in seinen
fritheren Arbeiten, deren Zitate ich aus Platzersparnis unterlasse) sind
objektive Beweise fiir die Gemeinsamkeit unserer Auffassungen.
Vergleicht man diese Aufnahmen mit elektronenmikroskopischen
Bildern, z.B. KoLBE 1948, Fig. 6, so ist deren Ahnlichkeit augenfillig.
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Sie — d.h. die licht- und elektronenmikroskopischen Aufnahmen —
ergidnzen sich darin, dass

1. HusTeEDTs lichtmikroskopische Aufnahmen die raumlichen Ver-
hiltnisse durch die optischen Querschnitte nachweisen und nacheinan-
der Siebmembran, Kammerquerschnitt und Porenmembran darstellen.!
Infolge der grossen Tiefenschiirfe des Elmikr. erscheinen bei meinen
Aufnahmen dagegen Poren- und Siebmembran gleich scharf und ohne
riumliche Wirkung.

2. Bei den lichtmikroskopischen Aufnahmen stehen selbst die groben
Einzelheiten der Triceralium-membran bereits an der Grenze des Auf-
I6sungsvermogens des Lichtmikroskops und erscheinen daher unscharf;
bei Formen mit feineren Einzelheiten sind diese lichtmikroskopisch
nicht mehr auflésbar, und das diirfte fiir die meisten Kammern gelten.
In Erginzung hierzu sind bei den elektronenmikroskopischen Auf-
nahmen diese Einzelheiten noch scharf definiert.

In einem Punkt scheinen jedoch HUSTEDTs und meine Auffassungen
auseinanderzugehen: dem Charakler der Porenmembran. HUSTEDT
(1945, S. 318 — allerdings nur in dieser Arbeit) bestreitet, dass es sich
bei der Porenmembran um eine besondere Membranschicht han-
delt. Dieser Behauptung widerspricht die Tatsache dass man bei reich-
lichen Material, z.3. von grob areolierten Coscinodiscus-Arten hiufig
Schalen sieht, bei denen entweder die Sieb-oder die Poren-
membran abgesprengt ist. Ich habe in hunderten von Fillen sowohl
einzelne, als auch -mit der unverletzten Schale zusammenhingende
Bruchstiicke der Membranen von Coscinodiscus nodulifer gesehen und
dabei beobachtet, dass es sich in einigen Fillen um zusammenhingende
Stiicke der Porenmembran, in anderen — der Siebmembran handelte.
Auch Coscinodiscus asteromphalus, bei dem die Siebmembran ja sehr
deutlich ist, zeigte in einigen Fdllen das gleiche Verhalten. PERAGALLO
(1897—1908, Taf. CXV, Fig. 12) zeichnet eine solche Ablosung und
sicher hat HHusTEDT auch derartige Beobachtungen gemacht, ohne viel-
leicht darauf geachtet zu haben, dass viele der abgeltsten Stiicke zur
Porenmembran gehérten. Wenn HUSTEDT an der zitierten Stelle schreibt:
»IEhenso ergibt sich aus der Form der Kammerwénde, dass man die
durchlochte Wandflédche nicht etwa als eine besondere Wandschicht
auffassen kann. Die Offnungen sind lediglich die Folge der T-férmigen
Erweiterung der Kammerwinde, und der Begriff »Primérschicht» ist

1 Die Kammern von HusTEDTs Objekt, Triceratium, gehdren auch dem halb-
geschlossenen Typus an und zeigen, dass innerhalb derselben Gattung die Grosse
des Porus der Porenmembran variiert — vgl. seine Figuren 4 und 6.
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somit nur als Gegensatz zu den als sekundire Bildungen aufzufassen-
den Kammerwinden zu verslehen», so kann man enlgegnen, dass die
Kammern ein zusammenhédngendes Gebilde sind und dass man kaum
einen prinzipiellen Unterschied zwischen deren einzelnen Teilen machen
kann. Ob die Porenmembran als zusammenhédngendes Gebilde erscheint
oder nicht, diirfte im Wesentlichen von der Porengrésse abhingen. Nach

meiner Auffassung ist eine Membran — zumindest in den Fillen, in
denen sie sich als zusammenhédngende Schicht abheben ldsst — als

ein selbstiindiges Gebilde aufzufassen, unabhéngig von dessen, uns noch
ganzlich unbekannten Genesis.

Meiner Ansicht nach ist der Charakter der Porenmembran: ob sie
nun als selbstindige Schicht aufzufassen ist oder nicht, nur von unter-
geordneter Bedeutung. Wichtiger ist der andere Diskussionspunkt, die
Frage nach der Natur der Schlitze (Poren) in den Kammern von
Pleurosigma, Gyrosigma und wahrscheinlich bei den Naviculae
orthostichae, die auch sonst Verwandtschaften mit den genannten
Gattungen zeigen. HUSTEDT (1945 und 1952) bestreitet die Wirklichkeit
dieser Gebilde und hélt sie fiir Beugungsbilder. Seine Auffassung be-
grimdet HHUSTEDT durch eine Reihe von theoretischen Argumenten. Von
jedem seiner Argumente kann man sagen: es kann richtig sein, es kann
aber auch eine andere Erklirung geben und ich koénnte eine gleiche
Reihe von Gegenargumenten anfiihren, von denen aber augenscheinlich
das gleiche gesagt werden konnte. Eine Diskussion auf dieser Basis kann
»uferlos» werden und fiihrt auf ein Gebiet, das ein Biologe kaum mehr
beherrschen kann; hierzu gehort die Frage, ob die Interferenz bei den
extrem kleinen Wellenlingen des Elektronenstrahls iiberhaupt sicht-
bare Beugungsbilder hervorrufen kann. Diese Fragen diirften nur von
Physikern entschieden werden und deren Entscheid wird den prak-
tischen Mikroskopiker hiufig nicht restlos befriedigen bezw. {iiber-
zeugen. HUSTEDT (1945, S. 329) schreibt hierzu auch gewissemassen
vorbeugend: »Eine Zuriickweisung meiner Einwendungen mit Hilfe
von physikalischen Gesetzen und mathematischen Formeln muss aber
vom Standpunkt des Biologen abgelehnt werden, weil keine Gewidhr
dafiir gegeben ist, dass die in Frage kommenden Gesetze restlos oder
ginzlich fehlerfrei erkannt sind, und ausserden in der mikroskopischen
Praxis sich manches anders ausnimmt als es der Theorie nach erscheinen
diirfte.» Ich will mich auf den Standpunkt HUSTEDTs stellen, den Boden
theoretischer Erwiigungen verlassen und mich beschrinken auf eine
kritische Analyse der nebenstehenden elekironenmikroskopischen Auf-
nahme, und zwar nur von deren Teilen, bei denen der Einwand von



EINIGE BEMERKUNGEN ZU DREI AUFSATZEN VON FR. HUSTEDT 221

Fig. 1. Pleurosigma aestuarii Breb. Bruchstiick einer Schale. Elektronenmikrosk.

Aufnahme, nachvergrossert nach Kolbe 1951,

ibereinanderliegenden Strukturen (die Beugungsbilder hervorrufen
konnten) wegfallen muss.

Fig. 1 ist eine Nachvergrdosserung meiner Aufnahme (Korse 1951,
Fig. 1) einer Bruchkante von Pleurosigma aestuarii Breb. Der Bau der
Kammern dieser Form (und verwandter Formen) ist meiner Auffassung
nach stereometrisch vergleichbar mit einer Schachtel, deren durch die
Seitenwidnde bedingter Querschnitt sechseckig ist. Die eine Ausenwand
(Siebmembran) besitzt ein ovales Siebfeldl (»grosse Ellipse» nach
HusTept 1945, S. 328), die andere (Porenmembran) ist mit einem Porus
in Gestalt eines relativ langen und schmalen Schlitzes versehen, dessen
Realitdt HusTteDpT bestreitet.

Betrachtet man die abgebildete Bruchkante, so sieht man an einigen
markierten Stellen Teile der Siebmembran (1, 2), als auch der Poren-
membran (3, 4, 5) frei in den Raum hineinragen. An den mit 3 und
4 markierten Stellen sind die Rénder der Schlitze sehr deutlich abge-
bildet. Der Einwand von etwaigen Interferenzerscheinungen fillt infolge
ihrer freien Lage ganz weg, auch ist es bezeichnend, dass die Schlitz-
rinder etwas korrodiert sind und daher leicht gezackt erscheinen. Die

1 Die zarten Siebfelder sind infolge langer Lagerung meines Materials in wéss-

rigen Losungen ganz aufgeldst und daher in der Aufnahme nicht sichtbar. Sic sind
jedoch ausgezeichnet dargestellt bei HELmckE U. KRIEGER (1953, Taf. 62).



222 R. W. KOLBE

gleiche Gezacktheit zeigen die Schlitzrinder auch in den Teilen der
aufnahme, in denen beide Membranen (Poren- und Siebmembran)
tibereinanderliegen und ein angebliches virtuelles Bild erzeugen konn-
ten. Ein solches virtuelles Bild diirfte aber streng gradlinige und glatte
Rénder aufweisen. Man sieht ferner, dass die Regelmissigkeit und
gleichbleibende Linge der Schlitze, die HustepT (1952, S. 296) als
verdichlig auffiel, nicht grésser ist, als diejenige der Kammern (man
beachie z.B. die unregelméssigen Kammern im rechten Teil des Bildes
— 2 Reihe von rechts —, denen auch entsprechend anders orientierte
und sogar gekriimmtie Schlitze entsprechen). Schliesslich zeigt die Stelle
3 mit aller Deutlichkeit die Endigung eines Schlitzes am Knotenpunkt
der Kammer-Seitenwinde und diirfte die Annahme HUSTEDTs (ebenda)
widerlegen, dass es sich um durchgehende DBeugungs-Léngslinien
handelt.

Nach einer genauen und kritischen Betrachtung dieser Aufnahme
glaube ich nicht, dass ein Zweifel an der Realitit der Schlitze zu
bestehen braucht und dass es keiner weiteren theoretischen Begriin-
dungen bedarf, um diese Auffassung zu stiitzen.

Die Aufnahme von HENDEY (KoLBE 1951, Taf. II, Fig. 3) ist augen-
scheinlich von einem frischen, wenig korrodierten Exemplar gemacht
worden. Trotzdem diirfen die etwas zackigen Rénder einiger Schlitze, die
auf dem Original deutlicher hervortreten, als auf der Autotypie, auf die
Analogie dieser Strukturen auch bei Navicula crucigera (Grun.) CL
schliessen lassen. Nach meiner Ueberzeugung werden weitere elektronen-
mikroskopische Untersuchungen auch bei vielen anderen Formen ana-
loge Bildungen erschliessen.

2. Zur Verwertbarkeit der durch das Elektronenmikroskop
gewonnenen Erkenntnisse fiir die Taxonomie.

HusTEDT (1952, S. 300) verhilt sich sehr skeptisch in bezug auf die
Verwertbarkeit der durch das Elmikr. erschlossenen Einzelheiten fiir
die Diatomeen-Systematik. Die Griinde, die er zugunsten seines Stand-
punktes anfihrt, sind:

1. Die Unsicherheit, ob eine aufgenommene Form — infolge der
heute noch schwierigen elektronenmikroskopischen Technik — auch
wirklich identisch ist mit der vorher im Material bestimmten. HUSTEDT
bringt als Beispiel Navicula subtilissima Cl., fiir die ich auf Grund ihrer
Feinstruktur eine Ueberfithrung in die Gattung Anomoeoneis befiir-
wortete (KOLBE 1951, S. 641) und bezweifelt die richtige Bestimmung
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der elektronenmikroskopisch aufgenommenen Form, die er fiir Ano-
moeoneis exilis hilt, aus 2 Griinden:

a. Seine Nachmessung meiner Fig. 6 (KoLBE 1951) auf Grund der
angegebenen Vergrosserungszahl ergab eine Streifendichte von etwa 33
Transapikalstreifen in 10 mp, die fiir Nav. subtilissima zu grob ist.
HusTEDT ist aber ein Messfehler unterlaufen: die Vergrosserungszahl
von 33 000 : 1 ist richtig, sie entspricht einem Masstab der Figur von
1 u=33 mm. Auf 33 mm kommen in Fig. 6 etwas iiber 4 Transapikal-
streifen, was einer Streifendichte von etwa 40 in 10 p bei dem Original
entspricht. Bei meiner IYig. 5 ist dagegen die Vergrosserungszahl von
15 000 : 1 infolge eines Druckfehlers falsch angegeben: sie soll heissen
10 000 : 1; setzt man diese Zahl ein, so ergibt sich auch bei Fig. 5 die
gleiche Streifendichte von etwa 40 in 10 p.

b. Die Léangsstreifen (nach HUSTEDT: Léngsrippen) miissten auch
im Lichtmikroskop sichtbar sein. Aus der el. mikr. Aufnahme Fig. 6
geht nicht hervor, dass es sich um Rippen handelt, sie miissten sonst als
dunklere Stellen in der Aufnahme erscheinen. Thre Breite schwankt
zwischen etwa 0,2—0,3 u, so dass es — besonders bei einer Membran
von gleichbleibender Dicke —- fraglich erscheint, ob sie im Lichtmikro-
skop sichtbar sind.

Im iibrigen bin ich sicher, dass Navicula subtilissima bei der Auf-
nahme vorgelegen hat: diese Form ist im Originalmaterial relativ hufig,
wihrend Anomoeoneis nur in der Varietiit A. serians var. brachysira
selten vertreten war und keine Uebergangsformen gefunden werden
konnten.

Zu Punkt 2 und 3 von HusTEDTs Ausfiihrungen mochte ich bemerken,
dass es eine Frage ist, ob »der Membranbau der Diatomeen im Elektro-
nenmikroskop viel einheitlicher ist, als es bei lichtmikroskopischer
Betrachtung den Anschein hat, soweit der grundsétzliche Bau in Frage
kommt.» (HusTEDT 1952, S. 300). Das hingt m.IL. nur davon ab, wie
weit man den Begriff »grundsétzlicher Bau» fasst. In Einzelheiten ist
der FFeinbau der Diatomeenmembran iiberraschend vielfiltig, vielleichi
vielfaltiger als die lichtmikroskopisch sichtbaren Strukturen, wie dies
die vorziiglichen el. mikroskopischen Aufnahmen von HELMCKE u.
KRIEGER (1953) eindrucksvoll zeigen.

Die vielen, teilweise klassischen lichtmikroskopischen Untersuchungen
der Diatomeen schufen die Grundlage fiir das Verstindnis des Baues
ihrer Zellmembranen; trotzdem sind unsere Kenntnisse der feinsten,
jenseits der Grenze der Auflosungsfihigkeit des Lichtmikroskops ste-
henden Strukturen noch gering. Die bisherigen Resultate der Elekironen-
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mikroskopie fiihrten zwar zu einer Vertiefung unserer Kennltnisse
einiger morphologischen Einzelheiten der Diatomeenmembran, riittelten
aber in keiner Weise an dem Gebiude der Diatomeen-Systematik. Sie
fiihrten — taxonomisch gesprochen —- nur zu Vorschliigen von geringen
Verschiebungen der systematischen Stellung einiger Arten: ausser dem
besprochenen Fall von Navicula subtilissima verweise ich auf Navicula
pelliculosa (KOLBE u. GOLz 1943, S. 93) und Stephanodiscus binderanus
(KoLBE 1948, S. 17). Was spiitere Untersuchungen noch bringen werden,

wissen wir nicht. Sollten — mnach kritischer Sichtung — allmihlich
neue, fiir die Taxonomie wichtige Erkenntnisse daraus resultieren, so
wird man sie — wohl oder {ibel — verwerten miissen. Wohin das

fihren kann und wird, ist ebenso unbekannt und braucht wohl heute
nicht diskutiert zu werden.

Die theoretisch wichtige Frage, mit der HUSTEDT (1952, S. 301) seinen
Aufsalz abschliesst, ist: wieweit sind wir berechtigt elektronenmikro-
skopisch abgebildete Strukturen als reelle Gebilde zu betrachten, bezw.
wie weit sind wir TAuschungen durch Interferenzerscheinungen aus-
gesetzt? Diese Frage steht im Zusammenhang oder ist eine direkte Folge
von HusTEDTs Zweifel an der Wirklichkeit der Schlitze der Pleuro-
sigma-Kammern. Ueber andere Fille, bei denen eventuelle Tauschungen
durch das Elektronenmikroskop vorliegen koénnten, ist meines Wissens
nicht berichtet worden. Durch meine Ausfiihrungen glaube ich den
Nachweis gebracht zu haben, dass die Schlitze der Pleurosigma-
Membran reelle Gebilde darstellen. Damit wire der bisher ein-
zige Zweifelsfall aufgekliart und es liegt kein Grund vor, das Elektronen-
mikroskop als ein weniger zuverlissiges Instrument zu halten, als das
Lichtmikroskop und die mit dem ersteren erzielten Resultate a priori
skeptisch zu betrachten.

3. Zur Revision des Halobiensystems.

In seiner »Revision des Halobien-Systems» schreibt HusTEDT (1953,
S. 515), dass mein System »nicht restlos befriedigt, auch wenn es eine
verbreitete Anwendung gefunden hat, andrerseits aber auch abgelehnt
wurde (THIENEMANN 1950, S. 112).» Um zu zeigen, wie diese
»Ablehnung» aussieht, zitiere ich die angefiithrte kurze Stelle aus der
Arbeit THIENEMANNS:

»Beriicksichtigt man alle biologischen Verhiltnisse der Binnensalzstellen, so
kann man vom NaCl-Oligotypus bis zu einem Gehalt von 1% sprechen, der
Mesotypus erstreckt sich dann bis etwa 3 °/o, dariiber hinaus kommt der Poly-
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tvpus (KoLBE 1927, S. 112 zieht die Grenzen fir Diatomeen etwas anders).

Diese Grenzziehung wird deshalb so schwierig, da jedenfalls die tierischen
Halobionten der Binnensalzgewiisser nicht etwa an einen bestimmten Bereich
des NaCl-Spektrums gebunden sind, sondern sich zum Teil euryplastisch durch
den ganzen Bereich vom Ende des Oligotypus bis zum extremen Polytypus
hindurchziechen. KOLBE nennt die Diatomeenformen, deren Entwicklungsop-
timum und Verbreitungsgebiet im Polytypus liegen, Euhalchien; wir nennen
sie lieber Polyhalobionte; es folgen die Mesohalobionten und die Oligohalo-
bionten (wenn KOLBE seine Oligohalobien in halophile, indifferente und halo-
phobe aufteilt, so kénnen wir ihm nicht folgen: wir brauchen den Ausdruck
halophile im Gegensatz zu halobionten und haloxene in anderem Sinne (vgl.
S. 29—30)».

Wie ersichtlich, beschrinkt sich THIENEMANN darauf zu konstatieren,
dass die Grenzen zwischen dem Poly-, Meso- und Oligotypus von mir
etwas anders gezogen wurden, als von ihm, dass er ferner den Begriff
der halophilen Elemente in einem anderen Sinn gebraucht und daher
mir darin nicht folgen kann.

Die Kritik meines Halobiensystems durch HUSTEDT richtet sich aus-
schliesslich gegen die »Unlogik» dieses Systems, »die darin besteht, dass
innerhalb derselben Rangstufe eine Verschiebung des Einteilungs-Grun-
des vom Qualitativen zum Quanlitativen eingetreten ist» (HUSTEDT 1953,
S. 515). HustEDTs Kritik wire auch durchaus berechtigt, wenn eine
solche Verschiebung des Grundprinzips tatséichlich vorliegen wiirde.
Dies ist aber nicht der Fall und die Grundlagen der Ueber-
legungen HuUSTEDTs beruhen auf einem Missverstindnis bezw. seiner
abweichenden Deutung meines Systems. Um es gleich vorweg zu
nehmen: mein System der Halobien ruht — wie wohl alle formalen
Systeme, die Milieuspekira verwenden — auf einer rein quantita-
tiven Grundlage und zwar sowohl in den 3 IHaupt-, wie in den 3
Untergruppen.

Bei der Aufstellung meines Halobiensystems lehnte ich mich an das
in der Okologie bewiihrte Prinzip der Unterteilung des Spektrums
(NAUMANN) der 6kologischen Typen, die durch einen verdnderlichen
Faktor bedingt werden, in 3 Abschnitte: den Poly-, Meso- und Oligo-
typus. Im gegebenen I'all (Abhingigkeit vom Salzgehalt des Biotops)
ergaben sich mithin die 3 Hauptgruppen der Eu- (=Poly-), Meso- und
Oligohalobien, die dem Salzgehalt des Biotops in abnehmender Salz-
konzentration entsprechen. Bei der lelzten Hauptgruppe, den Oligohalo-
bien waren Unterteilungen erwiinscht, da bekanntlich bei dieser Gruppe
weitere 6kologisch bedingte Fazies * deutlich hervortreten. Ich unter-
teilte daher die Oligohalobien (wieder quantitativ nach abnehmender
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Salzkonzentration des Biotops) in halophile also Oligohalobien, die
sich aber der nichsthéheren Hauptgruppe nihern —, indifferente und
halophobe, die »Anpassungen an extrem geringe Salzmengen zeigen»
{KOLBE 1932, S. 269). Gewiss konnte man die 3 letztgenannten Fazies
auch als gleichberechtigie Gruppen neben die Hauptgruppen stellen;
da jedoch diese 3 Fazies die Gesamtheil der Bewohner (Diatomeen)
des Siisswassers ausmachen, ist es entschieden richtiger, sie als Unterab-
teilungen der Oligohalobien aufzufassen. Das System in dieser Form
scheint mir die »natiirlichen» Verh#ltnisse am besten darzustellen:

Seewasser — Euhalobien

Brackwasser — Mesohalobien

Siisswasser — Oligohalobien, unterteilt in halophile, indifferente und
halophobe Formen. (Vgl. hierzu Textfig. 5 in KoLBE 1927, S. 114, die
das Einteilungsprinzip erldutert).

Ich glaube, dass Inkonsequenz das Leizte ist, was man diesem System
vorwerfen kann, wenn man sich von vornherein bewusst ist, dass es
auf einer quantitativer Grundlage aufgebaut ist.

HusTEDT geht in seiner Kritik von einer Reihe von Voraussetzungen
bezw. Unterstellungen aus, die durchaus nicht zutreffen. Der Reihe nach
sind es die folgenden:

1. Fiir die Euhalobien sei die Anwesenheit von NaCl erforderlich,
aber ohne Riicksicht auf die Menge, so dass es sich hier um einen
qualitativen Charakter handle. Wieso denn: ohne Riicksicht auf die
Menge? Da die Euhalobien an der oberen Grenze des »natiirlichen»
NaCl-Spektrums stehen, ist die obere Grenze der Salzkonzentration fiir
deren Wohnbereiche festgelegt und von der unteren Grenze der Salz-
konzentration sind sie ebenso abhingig, wie die anderen Gruppen.
Wiren sie es nicht, so wiirden sie auch in anderen, niederen Bereichen
des NaCl-Spektrums leben kénnen. Der Begriff » Euhalobien» ist mithin
ebenso quantitativ bedingt, wie die Definition der itbrigen Gruppen.

2. Zu den Oligohalobien bemerkt HUSTEDT, dass ein geringer Salz-
gehalt ertragen werden kann, aber nicht erforderlich sei, dass es sich
also auch hier um ein qualitatives Merkmal handle. Wir konnen —
exakt gesprochen — fiir eine gegebene Form nur die Grenzen ihres
Vorkommens in einem bestimmten Spekiralbereich eines &kologischen
Faktors feststellen, bestenfalls das Minimum, Optimum und Maximum
der Konzentiration fiir diesen von ihr bewohnten Spektralbereich. Dies
gilt auch fiir den Bereich der niederen Salzkonzentrationen, also auch
fiir die Gruppe der Oligohalobien. 1.)
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Dass die Oligohalobien durch eine obere Grenze von der an hdéhere
Konzentrationen angepassten Gruppen abgesondert werden, ergibt sich
aus dem obigen Schema, ebenso, dass der Bereich der Mesohalobien als
mittlere Gruppe durch eine obere und eine untere Grenze bedingt ist.

3. Bei den halophoben Arten unterstellt HusTEDT, dass diese den
Salzgehalt nicht nur nicht »erfordern», sondern ihn als entwicklungs-
hindernd »ablehnen», daher sei auch dieses Merkmal ein qualitatives.
HusTEDT meint unter »Salzgehalt» augenscheinlich einen héheren Salz-
gehalt, denn absolut chlorfreie Gewésser gibt es in der Natur kaum und
dass auch geringe Spuren eines Stoffes u.U. nicht ohne Wirkung auf
einen Organismus sind, ist bekannt. Wenn HUSTEDT schreibt, dass die
halophoben Diatomeen den (héheren?) Salzgehalt als entwicklungs-
hindernd ablehnen, so kann man nur dagegenhalten, dass sie sich darin
ebenso verhalten, wie Formen anderer Halobiengruppen: eine oligo-
halobe Form lehnt — um mit HUSTEDT zu reden — einen Standort mit
hoherem Salzgehalt als den fiir sie optimalen ebenso als entwicklungs-
hindernd ab, wie eine euhalobe Form ein Gewésser mit geringerer Salz-
konzentration. Im Grunde genommen meint HUuSTEDT wohl ungefdhr
dasselbe, was durch mein System ausgedriickt ist: dass die halophoben
Formen an die geringsten NaCl-Mengen angepasst sind. Das Wesent-
liche ist aber, dass obere (wenn auch relativ geringe) Salzkonzentratio-
nen fiir ihren Wohnbereich bestimmend sind — dass mithin auch fiir sie
das quantitative Moment ausschlaggebend ist, ebenso wie fiir die Euhalo-
bien die unteren Konzentrationsgrenzen.

Ich fasse zusammen: das von mir vorgeschlagene System der Ilalo-
bien umfasst den in der Natur am héufigsten vorkommenden Bereich
des NaCl-Spektrums und ist auf rein quantitativer Grundlage aufgebaut.

Ein jedes Halobien-System beriicksichtigt nur einen oOkologischen
Faktor und sagt nicht etwa aus, dass der Salzgehalt den einzigen 6kolo-
gischen Faktor bei den Diatomeen darstellt. Es ist klar, dass — beson-
ders die Oligohalobien — in ihrer Entwicklung von anderen, z.T. noch
unbekannten Faktoren abhéngig sind, wie z.B. viele Eunotien vom
pH-Faktor, gewisse Nilzschien von der Trophiestufe u.s.w. Nur die
Nebeneinanderstellung der optimalen Bereiche innerhalb der verschie-
denen 9kologischen Faktoren kann fiir eine Form ein Gesamtbild ihrer
okologischen Anspriiche ergeben.

Immerhin ist der Salzgehalt ein sehr wichtiger, augenfilliger und
leicht ermittelbarer Faktor und gibt — selbst allein betrachtet — ein
gewisses Bild tiber die Verteilung wesentlicher 6kologischer Gruppen
der Diatomeen.
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Die von HUSTEDT vorgeschlagene Abdnderung beruht in erster Linie
darauf, ob ein Salzgehalt

1. unbedingt erforderlich,

2. nicht erforderlich ist oder

3. als entwicklungshindernd abgelehnt wird.

Der wichtigste Einwand gegen diesen Vorschlag ist, dass mit dem
Faktor »Salzgehalt> operiert wird, ohne dass dieser Begriff einiger-
massen prézisiert wird. Ist der Salzgehalt eines eutrophen Sees von —
sagen wir — 50 mg/l ein Gehalt, der nicht erforderlich ist? Bezw. ist
der Cl-Gehalt eines Braunwassersees von 9,2 mg/l Cl (Rudtriisket, mit
iiberwiegend halophober Diatomeenflora) ein Gehalt der noch nicht
abgelehnt wird und nicht berticksichtigt zu werden braucht? Das letz-
tere ist nach den Erfahrungen schwedischer Limnologen nicht zuldssig:
der Cl-Gehalt von Siissgewéssern ist meist auch ein Indikator fir die
Eutrophiestufe eines Gewissers und zwischen Hochmooren, die prak-
tisch nur von Regenwasser gespeist werden und solchen, die
Beziehungen zum Moorgrund haben (Du RiETz, THUNMARK) bestehen
trotz relativ geringer Unterschiede in den Cl-Zahlen (die sich in der
Grossenordnung von wenigen mg/l bewegen) erhebliche floristische
Verschiedenheiten. In ein auf quantitativer Grundlage ruhendes System
lassen sich die Wohnbereiche auch innerhalb der niedrigsten NaCl-
Konzentrationen einordnen.

Die von HUSTEDT vorgeschlagene Abéinderung sieht — als logische
Folge seines qualitativen Grundprinzips — das Zusammenlegen bezw.

Einordnen der Ituhalobien (bei HUSTEDT: Polyhalobien) und Mesohalo-
bien in eine Hauptgruppe vor: die marinen und Brackwasserformen
bilden zusammen die Gruppe der Euhalobien. Die halophoben Diato-
meen, die nur eine rel. kleine Gruppe der Siisswasserdiatomeen dar-
stellen, werden dagegen im Rang zu einer der 3 Hauptgruppen seines
Systems erhoben. Gerade diese Gruppe ist - definitorisch gesehen —
m.E. ganz unhaltbar in der Iassung von HustEpT. Es ist doch unmdog-
lich festzustellen, ob und von welcher Grenze an ein »Salzgehalt» nicht
erforderlich oder entwicklungshindernd ist, welches Merkmal nach
HusteDpTs Vorschlag den Unterschied zwischen Oligohalobien und
halophoben Formen darstellt.

Es scheint mir ferner richtig, dass ein Halobiensystem sich an die 3
grossen Gewéissertypen: Meer-, Brack- und Siisswasser anlehnt. Im
System von HUSTEDT wiirden seine Hauptgruppen etwa den Gewisser-
typen: Salzwasser, Siisswasser und Moor- oder Gebirgswasser ent-
sprechen.
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HusTteEDT beklagt sich, dass bei Anwendung meines Systems Fehl-
deutungen vorkommen. Ich fiirchte, dass dies bei jedem System (auch
bei der Abidnderung nach HUSTEDT) unvermeidlich ist denn.
Irren ist menschlich. Gewiss ist die Wahl des Grundprinzips fiir ein
6kologisches System bis zu einem gewissen Grad eine Ansichtssache —
im vorliegenden Fall: quantitatives oder qualitatives Prinzip. Mir scheint
das erstere exakter zu sein. Ich glaube — nach allem oben Ausgefiihrten
nicht, dass mein System »aus logischen Griinden abgedindert werden
muss» (HUSTEDT lc., S. 518, gesperrt von mir).
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CLASSIFICATION OF »SHOOT AUXINS» AND »ROOT AUXINS» I 231
Introduction.

Numerous hormone-like growth-regulating compounds have been
investigated from both theoretical and practical points of view. Many
different kinds of plant materials and techniques have been used. These
facts render comparisons difficult or unrealizable. Furthermore we do
not know what is included in the concept »growth» which either
comprehends total enlargement of a plant or a part of a plant (as in
this paper), or is measured as cell elongation of an organ (e.g., the
Avena-tests and the pea-test). Increases or decreases of growth can
take place in physiologically different ways. Therefore comparisons not
only between different works but even between different compounds
may be uncertain. In order to overcome at least some of these diffi-
culties the effects of a series of growth regulators (Table 1) have been
investigated by a routine method. In connexion with that attention has
been devoted even to morphological effects other than mere alterations
of cell elongation. These have been referred to their physiological pro-
cesses, and a proposal of an alteration of the growth terminology has
been made based upon these results.

All except two of the compounds investigated have been prepared by Dr.
NiLs AKE JONssON, Department of Organic Chemistry, the Royal Institute of
Technology, Stockholm, Sweden. Hydratropic acid has been obtained from
Prof. ARNE FREDGA, Department of Organic Chemistry, Uppsala University,
Uppsala, Sweden, and decahydronaphthaleneacetic acid from Prof. H. VELDSTRA,
N. V. Amsterdamsche Chininefabriek, Amsterdam, Netherlands. The writer
wishes to express her appreciation to all of them.

Methods.

Seeds of Weibull’s Eroica wheat were soaked for 24 hours in distilled water.
The absence of heavy metals in all water was controlled by testing with
dithizone. The seeds were then placed in Petri dishes on wet filler to germinate
for two days without light and at 22° C. Well germinated plants with their
first three adventitious roots 1—2 cm in length were planted on perforated
cork bricks in beakers containing one litre of nutrient solution. This was
renewed every day during the treatment, i.e., three days. Each beaker contained
45 wheat plants. The beakers were placed in a constant room with continuous
artificial illumination, a temperature of 20.0—20.5° C, and a relative humidity
of 23—40 per cent. The solution had the following composition Ca(NO,),
103 M, MgSO, 5-10~* M, KH,PO, 10~% M, and H,BO, 10~* M. The growth-
regulating acids were used as water-soluble sodium salts and added to the
nutrient solution. Two compounds, cyclohexyloxyacetic acid and o-cyclohexyl-
oxypropionic acid were delivered and used as cyclohexylamine salts. A special
test with cyclohexylaminohydrochloride showed that these ions did not cause
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Table 1. List of compounds, tested in this investigation. The numbers refer
to the curves of activity in figures 6—-21.

cyclohexyloxyacetic acid=1 ¢-(2,4-dimethylphenoxy)propionic acid =21
phenylacetic acid=2 ¢-(2,6-dimethylphenoxy)propionic acid =22
phenoxyacetic acid=3 u-(4-chlorophenoxy)propionic acid=23
2-methylphenoxyacetic acid=4 ¢-(2,4-dichlorophenoxy)propionic acid=24
2,4-dimethylphenoxyacetic acid=5 a-(2,4,6-1richlorophenoxy)propionic acid=25
2,6-dimethylphenoxyacetic acid=6 a-3-indolepropionic acid =26

2.chlorophenoxyacetic acid=7
4-chlorophenoxyacetic acid=8
2,4-dichlorophenoxyacetic acid (2,4-D) =9
3,b-dichlorophenoxyacetic acid=10
2,4,6-trichlorophenoxyacetic acid=11
2-methyl-4-chlorophenoxyacetic acid Z
(methoxone) =12 o
2-methyl-6-chlorophenoxyacetic acid=13 U'
2-methyl-4,6-dichlorophenoxyacetic (1'»
acid=14 -
o
o

a-cyclohexyloxyisobutyric acid=27
o-phenylisobutyric acid=28
o-phenoxyisobutyric acid=29
o-(2-methylphenoxy)isobutyric acid=30
-(2,4-dimethylphenoxy)isobutyric acid=31
-(4-fluorophenoxy)isobutyric acid=32
-(4-chlorophenoxy)isobutyric acid=33
-(4-bromophenoxy)isobutyric acid—34
(4-iodophenoxy)isobutyric acid=35
(2,4-dichlorophenoxy)isobutyric acid=36
-(2,4,6-trichlorophenoxy]isobutyric acid=37
-(2-methyl-4,6-dichlorophenoxy)isobutyric
acid==38

o-3-indoleisobutyric acid=39

I-naphthaleneacetic acid=15
J-indoleacetlic acid=16
G-chloro-3-indoleacetic acid==17

o-cyclohexyloxypropionic acid=:18
a-phenylpropionic acid=19 decahydronaphthaleneacetic acid
a-phenoxypropionic acid =20 cyclohexylaminohydrochloride

any growth activity. The pH in the fresh solutions amounted to 5.2 and after
24 hours it had increased to about 6.0. Solutions containing 10~* M or more of
a growth-regulating compound sometimes had a pH value higher than 5.2 and
were then buffered with 0.1 M phosphoric acid to the pH of the control. Accor-
ding to the pK of these compounds this increase in pH is of no greater impor-
tance. The solutions were aerated the whole time. After three days the lengths
of the first three roots and of their epidermal cells were measured and the
morphological effects of the compound were studied macro- and microscopi-
cally. The root growth was measured as final root length minus initial root
length. The number of roots in each concentration was 135. The lengths of
twenty cells from each of ten roots, i.e., 200 cells representing one replicate
of a series, were measured directly in a microscope without any staining. The
cell number was calculated as the average root growth divided by the average
cell length.

Root growth and cell numbers have been expressed in the diagrams as per
cent of the control in order to overcome the possible variations of time bet-
ween the different series. Cell lengths have been expressed in w. All the
values which determine the curves of the diagrams are averages between
repetitions of the same test. 4 to 13 tests have been made with each compound.

This procedure includes one fault. Cell elongation in intact roots is not
constant during the three days but increases (14). The cell lengths were
measured in that part of the root, which grew out during the third day. There-
fore the values of the cell length are high, compared with those of the root
growth, and the calculated cell numbers will be low. In tests with growth
substances which do not alter this time curve the values of cell number will
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Fig. 1. The variation of cell lengths in p between the controls throughout the in-
vestigation period. The variation is within 194 u—251 p.

be fairly correct, when expressed in per cent of the control. Closer studies of
cell multiplication effects must include an investigation of eventual deviations
from this normal time curve.

Results.
I. Growth Observations.

The growth-regulating compounds thus investigated influence the
roots in different ways. They act upon their cell elongation, their
geotropic response, the rate of cell division and, furthermore, they cause
loxic effects. These different physiological phenomena will be described
in the following together with some selected experiments.

1. Decreased Cell Elongation.

The length of epidermal cells from wheal roots cultured under con-
ditions mentioned above is on an average 221 p. The average values of
the individual series vary from 194 p to 251 u (Fig. 1). The cell
stretching period of such roots can be shortened by the addition of
certain growth regulators. These may stop cell elongation when the cells
are about 40 u long without killing the plants.

The breadth of inhibited cells as well as their general appearance
does not differ from the controls. During the entire experimental period
the cell breadth has been about 20 u.

As a consequence of inhibited elongation of epidermal cells root hairs
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are numerously developed. They may become longer than the hairs of
the control roots. The roots will thus have a brush-like appearance.

Phenylacetic acid is an example of this type of growth compounds.
The cell elongation of roots grown in a nuirient solution containing
10—% M phenylacetic acid differs in no way from the control roots. Cell
elongation of roots grown in 10=° M phenylacetic acid is slightly inhi-
bited. On three different occasions it has been measured as 178 p, 169 u
and 191 u. A stronger inhibition is produced by a 10~* M solution. The
cell lengths of two identical treatments were 121 p and 138 u. The roots
are killed by a 3-10~* M sclution (Fig. 6).

Often the plants survive even if their three first roots have been
killed. As they still are nourished from their endosperms, they are able
to form new roots. These new roots are highly insensitive to growth
substances and the plants may therefore survive.

In rare cases the three first roots may adapt themselves to compounds
which inhibit cell elongation in sublethal concentrations. When plants
are transferred to a 10~* M solution of phenylacetic acid, the cell elonga-
tion of their roots is highly inhibited during the first hours. Then cell
elongation is increased until the solution is renewed. The fresh solution
causes a new inhibition. Such a periodical variation will make it diffi-
cult to obtain good average values of cell lengths. This adaption or
inactivation occurs, besides in solutions of phenylacetic acid, also in
solutions of ¢-3-indoleacetic acid but not when any of the other sub-
stances are employed. This phenomenon has former by been observed
when using flowing solutions and cannot be due to insufficient quanti-
ties of the substance (11).

Subsiances other than phenylacetic acid which inhibit cell elongation
may act in weaker concentrations, but the morphological course of
inhibitlion is the same as has been reported in the foregoing. According
to the literature some compounds belonging to this group can under
certain conditions give rise to a weakly increased cell elongation of
roots in very dilute solutions. This phenomenon has not occurred in the
present investigation.

2. Increased Cell Elongation.

As well as the cell elongation period can be shortened by the addition
of cerlain growth regulators to the medium of the roots, it can also be
lengthened by the addition of other similar compounds. Then the cell
elongation continues beyond what is normal for untreated roots. The
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average cell length of roots treated in this manner may rise to about
390 p before elongation is completed (Fig. 9).

The activity of a-phenoxyisobutyric acid first shown by BursTOM (14)
exemplifies this. Cell elongation of roots grown in nutrient solution
containing 107 M o-phenoxyisobutyric acid does not significantly differ
from that of the controls. On two occasions it amounted to 264 u and
224 u. These lengths are almost within the variation of the controls
which is 194—251 p. The cell lengths of roots in 10-% M phenoxyiso-
butyric acid in four identical treatments were 293 u, 320 u, 298 u, and
302 n. A 3-107° M solution gave a length of 326 u and 10~* M gave
386 w. A solution of 3-10~* M phenoxyisobutyric acid killed the roots.
Even in such a high concentration as 10~* M, when the root length
becomes shorter than the controls, depending on the inhibition of cell
division (Fig. 19), this cell stretching ability is thus maintained (Fig. 9).
The elongated cells have their normal breadth and their general
appearance corresponds to that of the controls. When cell elongation is
promoted in this way, the length of the root hairs decreases. Often at
maximal elongation no root hairs are formed whatsoever.

3. Antagonism.

If roots grow in a nutrient solution containing both one compound
which decreases and one which increases cell elongation, this growth
will be intermediate (15). Moreover, if such an inhibiting or stimulating
compound is added together with other compounds, which alone are
inactive, the elongation effect of the first one can be weakened (34)
(Fig. 14). However no growth effects other than elongation have been
observed after such trealments. Other morphological observations which
have been made are the same as those described under the headings of
Decreased and Increased Cell Elongation.

4. Increased Positive Geotropism.

Variations in geotropic response of roots are also included in growth.
Untreated roots growing in nutrient solution are positively geotropic.
They are not straight, however, but grow irregularly in different direc-
tions. This may depend partly upon local disturbances of cell elonga-
tion which give rise to sudden crookings of the roots, although the
roots grow downwards the whole time (Figs. 2 A, 3A, 5 A).

The geotropic response of roots with a shortened period of cell elonga-
tion is about the same. No deviations have been observed.
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Fig. 2. The growth action of a-(2-methyl-4,6-dich!orophenoxy)isobutyric acid, show-

ing increased positive geotropism and toxicity. 3-day-old plants. pH 5.2 at The start

and 6.0 at the end of the experiment. A= control. 8= 10~8M of the acid. No growth

alterations. C= 10~'"M, D=10~GM, and E=10~5M C-E sliow (i) increased root

growth, depending on accelerated cell multiplication and cell elongation, (ii) increased

positive geotropic response of the roots, and (iii) no shoot alterations. F= 10—4M.
Toxic effects. Roots have been killed and shoots are strongly inhibited.

Fig. 3. The growth action of a-3-indoleisobiityric acid, showing »ageotropism».

.decontrol. 3=10-6M of the acid. Increased root length (159 per cent) and some-

what increased positive geotropism of the roots. C= 10—5M. Increased root length
(154 per cent) and »ageotropism», i.e.,, roots grow in all directions.

Fig. 4. Spiralization of roots with increased positive geotropism. A= control root
with straight rows of epidermal cells. B =treated root with spiralized epidermal cell
rows. The darker part in the centre is the stele.

Roots with promoted cell elongation but without any signs of toxi-
city deviate macroscopically from the controls. Their positive geotropic
response increases as their cell length increases. Roots with maximal
cell length grow almost vertically without the crookings which charac-
terize the controls (Figs. 2B—E, 3 B, 5B). Such an increase of the
positive geotropism has not been observed on roots with normal or
inhibited cell elongation.

A detailed investigation of geotropism has been performed at this
laboratory by RurerLt (43). He found a positive geotropic reaction in
normal roots and another one which is antagonistic thereto. This coun-
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Fig. 5. Different geotropic response of roots. A=untreated roots. B—ID=roots,

treated with a-3-indoleisobutyric acid, B==3-10-% M, C=10—% M, D=3-10—° M.

A shows positive geotropic response of untreated roots. B shows increased positive

geotropism, connected with increased cell elongation. € and to a greater exlent
D show »ageotropism», connected with incipient toxicity.

teraction is eliminated by o-(4-chlorophenoxy) isobutyric acid and the
result will be more pronounced with roots exhibiting positive geotropism.
This has also been observed here.

Often the increased positive geotropic response is correlated to a
microscopic effect. The outer parts of the roots grow in spirals around
their stele. Thus a row of epidermal cells is not straight as the controls
{Fig. 4 A) but spiralized (Fig. 4 B).

5. »Ageotropismy.

Some of the compounds which prolong the cell elongation period
cause another geotropic effect. This is observed in high, weakly toxic
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concentrations when root length is decreasing much more than cell
length, which even may increase (Fig. 15). It manifests itself as a loss
of geotropic response of the roots. Thus the roots grow in all directions
not irregularly wound as the conlrols but bent in smooth curves
(Figs. 3 C, 5 C—D). They may even grow upwards and reach the sur-
face of the nutrient solution. Thus B in figure 3 is 159 and C is 154
per cent of the control although the roots in C are so curled that they
seem to be as short as the control.

The theoretical background of this phenomenon is not known. It is
impossible to say, whether it is a real loss of geotropism or an increased
negative geotropic reaction. The phenomenon has therefore been called
»ageotropism» from a morphological point of view.

6. Cell Multiplication.

Cell elongation and cell multiplication may be independent of each
other (12, 13). This has also been observed in the present investigation
in some cases (Figs. 16—21). Elongation and multiplication may also
be related to each other, cither so that they change the bulk growth in
the same direction or so that they counteract each other. A further
analysis of the present material lends support to the notion that a
relation between the two processes can exist.

Compounds which inhibit elongation also inhibit cell multiplication.
An example of this is phenylacetic acid, the elongation effects of which
have been reporled above. A 107% M solution did not influence elonga-
tion or multiplication which amounted to 105 per cent. The average
number of a control is 180 cells. A 1075 M solulion inhibited both pro-
cesses. The cell numbers corresponding to the values for elongation
amounted to 97, 67, and 89 per cent of their controls. A 10=* M solution
of the acid more strongly inhibited elongation and the corresponding
cell numbers were 39 and 70 per cent. The variation of cell numbers in
otherwise identical treatments are here consistently greater than the
variation of cell elongation. This has even earlier been observed (12).
However, all the substances inhibiting cell elongation tested here, also
inhibit cell multiplication (Figs. 16, 17).

Compounds which promote cell elongation can also promote cell
multiplication, which is exemplified by o-phenoxyisobutyric acid (see
above). A 1076 M solution had no effect on elongation or multiplication.
The cell numbers amounted to 97 and 95 per cent. A 10~ M solution of
the acid promoted elongation and increased the rate of cell multiplica-
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tion to 129, 105, 114, and 124 per cent respectively. The average cell
number of rools in a 3-107% M solution was 118 per cent.

Not every promotor of cell elongation increased cell multiplication
(Figs. 18—20). Varying results have been obtained with different com-
pounds and in different series of the same compounds, although, none
of them have significantly decreased the rate of cell multiplicalion.

The foregoing results show how elongation and multiplication change
the bulk growth in the same direction. How these two processes may
counteract each other is exemplified by tests with sublethal concentra-
tions of promotors of elongation. A 1074 M solution of a-phenoxy-
isobutyric acid, which increased cell elongation to 185 per cent, strongly
decreased the cell numbers which amounted to only 52 per cent of the
control. A 3-10~% M solution of the acid was lethal.

All compounds when non-toxic either inhibit or promote cell multi-
plication or do not interfere with it at all. When they are used in so
high concentrations that toxicity occurs cell multiplication is inhibited.
It is impossible at this stage to decide whether inhibited cell multiplica-
tion caused by morphologically non-toxic concentrations of compounds
which inhibit cell elongation is a separate process or the very first results
of what here is called toxicity.

7. Toxicity.

All growth regulators tested here cause toxic effects in high concentra-
tions, independent of the other morphological effects ithey may exert.
The symptoms of toxicity do not appear in tests with low but active
concentrations. When the concentraltion is increased they occur very
suddenly and both shoot and root growth are inhibited. The leaves do
not develop normally and the roots become thin and transparent. Root
hairs evolve irregularly. The average cell elongation generally decreases
but the variation of length of the individual cells increases. As has
already been mentioned, cell division is strongly inhibited. In still
stronger solutions all root growth is stopped and, if the plants cannot
adapt themselves to the medium, they will die.

II. Connexions between the Different Growth Responses and the
Chemical Structure of the Compounds.

There are connexions between the different growth observations
related here and the chemical structures of the growth-regulating sub-
stances employed. According to the requirements for growth activity

16 Botaniska Notiser 1954.
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Table 2. Structure of the compounds used. Compounds marked with * have
also been used with methylated or chlorinated rings. The asymmetric com-
pounds are racemic.

‘ Ring systems 4- oxygen bridge
Acid chains : ;
‘ cyclohexyloxy- | phenyl- ’ phenoxy- l 1-naphthalene- 13—indolre—}
|
{ acetic acid ......... —+ ‘ -4 - * i -+ ‘ -
a-propionic acid ... ~i- +* Lo+
i a-isobutyrie acid —+ | —+ I | -

laid down by KoOEPFLI, THIMANN, and WENT (26), later evolved and
discussed by many others the compounds consist of a ring system, even
without double bonds, and a side chain, which ends with a carboxyl
group (Table 2). The acids invesligated here have all been o-substituted.
In most cases there has been an oxygen atom between the ring and the
acid chain. As rings cyclohexene, benzene, naphthalene, and indole have
been used. The side chain has consisted of acetic, propionic, or isobu-
tyric acid. The racemic form of the asymmetric substances has been
employed. The phenoxyalkylearboxylic acids have been substituted, i.e.,
halogenated or methylated in their ortho- and para-positions, and
3-indoleacetic acid has also been chlorinated. Some naphthalenealkyl-
carboxylic acids, lacking in table 2, will be reported in a separate paper
in order to make the table more complete.

Definitions.

Auxins are generally defined as growth substances characterized by
their capacity to induce elongation in shoot cells. 1f the concept auxin
effect means influence upon certain groups of growth processes, the
concept antiauxin effect should linguistically mean influence upon these
or parallel processes which produce the opposile results. Therefore, in
this paper the concept antiauxin is used for compounds which inhibit
shoot cell elongation and stimulate root cell elongation without the
presence of externally added auxins. This means that antiauxins coun-
teract the endogenous auxins of plants. Laler these concepts will be
slightly altered, but for the time being they will be used in this sense.

Compounds ‘which inhibit one or both of these two effects (auxin
and antiauxin effects) but have no effect when added alone, are called
antagonists, auxin antagonisls or antiauxin antagonists. They antago-
nize only externally added growth-active compounds. Thus, for example,
an auxin may be antagonist to another auxin (22, 44). Inactive com-
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pounds may be auxin antagonists as well as antiauxin antagonists (34,
69, this paper).

Of course nothing precludes an antiauxin from also being an aniago-
nist (15). The antiauxin may counteract both endogenous auxins and
externally added ones. Antagonist is a more comprehensive concept
than antiauxin. The counteraction of an antagonist can be, e.g., inhibi-
tion of the absorption of an auxin or an antiauxin, or it may block the
transport. Thus it is not necessary that they interfere with growth
reactions.

However, the main problem has been to determine the effects of the
synthetic compounds upon the natural growth of roots, i.e., their acti-
vity as auxins or antiauxins. When only their morphological activities
have been noted and not their biochemical, the concept auxin and
antiauxin are used from a morphological point of view. Whether the
biochemical reactions which result in morphological auxin and anli-
auxin effects also are parallel but opposite reactions, so that the con-
cept antiauxin can be applied even from this point of view, can not be
inferred from this investigation. This may not necessarily be the
case (43).

1—2. Cell Elongation.

The substances which have been tested here inhibit or promote cell
elongation of wheat roots as has been previously described, or they are
inactive. An account of this and the references in the literature which
have been available to the author will be given.

Survey of the Literature.

The references in table 3 have been classified according to the different test
methods, which are used in order to measure different kinds of elongation in
plants. Growth tests which include growth phenomena other than elongation,
c.g., initiation of roots, parthenocarpy, modification of organs, abscission, bud
development, or seed germination have been placed in the last column. Growth
substances which have been defined as auxins are marked off in italic type
in the table. Compounds which have been defined as antiauxins, are marked off
in bold-faced type, and inactive compounds in common type.

As is seen in the table the references from the literature agree fairly
well. Every compound which decreases root cell elongation in this paper
is without exception called an auxin in the literature. WEINTRAUB reports
2,4-D as an antagonist to indoleacetic acid (59). To what extent the
growth-inhibiting compounds tested here belong to one or more groups
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Table 3. Survey of the activity of the compounds, found in the literature
and in the present study. The references have been classified according to
the different tests. Tests which not directly include cell elongation have been

Types of tests

Compounds Avena Avena cylinder Pea curvatur
curvature
1. cyclohexyloxvacetic acid ....................
2. phenylacetic acid ........ ... ... .. . .. 19, 50, 61 119,36,50,51,60,61,71,9, 19, 26,50, 51, 6(
3. phenoxyaceticacid ................ . ... 41, 56 18, 25, 36, 41, 56, 58|18, 41, 48, 54%,
4. 2-methylphenoxyacetic acid . .
5. 24-dimethylphenoxyacetic acid ..............
6. 2,6-dimethylphenoxyacetic acid ..............
7. 2-chlorophenoxyacetic acid .................. 41, 56 18, 36, 41, 56, 58 |18, 41, 48, 54, &
8. 4-chlorophenoxyacetic acid .................. 41, 56 18, 25, 36, 41, 56, 58,18, 41, 48, 54, 57
9. 2,4-dichlorophenoxyacetic acid .............. 4, 18, 41, 5616, 18, 32, 84, 35, 86118, 41, 42, 48, 4
41, 56, 57, 58, 71 |54, 58
10.. 3,5-dichlorophenoxyacetic acid .............. 58 49, 58*
11. 2,4,6-trichlorophenoxyacetic acid ............ 34, 36, 58 49%, 54, 57%, 58
12. 2-methyl-4-chlorophenoxyacetic acid . ........ 18, 41, 56 18, 41, 56 18, 41
13. 2-methyl-6-chlorophenoxyacetic acid ..........
14. 2-methyl-4,6-dichlorophenoxyacetic acid ...... 20
15. 1-naphthaleneacetic acid .................... 4, 5, 50, 61 (50, 51, 60, 61, 71 (26?2, 42, 50, 51,
54, 60, 61
16. 3-indoleacetic acid ............ ... i, 4, 5, 19, 27, |6, 19, 34, 35, 86, 479, 19, 24, 26, 42,
29, 47, 50, 6150, 51, 60, 61, 71 |49, 50, 51, 53, 60
17. 6-chloro-3-indoleacetic acid .................. 24
18. @-cyclohexyloxypropionic acid ..............
19. a-phenylpropionic acid ............ ... .. ... .. 26
20. a-phenoxypropionic acid ................. ... 18, 41, 56 18, 25, 41, 56 18, 41
21. o-(2,4-dimethylphenoxy)propionic acid . ......
22. a-(2,6-dimethylphenoxy)propionic acid ......
23. o-(4-chlorophenoxy)propionic acid .......... 18, 41, 56 18, 41, 5 18, 41
24, a-(2,4-dichlorophenoxy)propionic acid ........ 18, 41, 56 18, 41, 45, 56 18, 41, 45, 48
25. 0-{2,4,6-trichlorophenoxy)propionic acid ......
26. u-3-indolepropionic acid ........... ... ..., 27, 28 28 26
27. a-cyclohexyloxyisobutyric acid ..............
28. a-phenylisobutyric acid . ................. ... 26, 62
29. o-phenoxyisobutyric acid .................... 18, 41, 56 18, 41, 56 18, 41
30. a-(2-methylphenoxy)isobutyric acid ..........
31. o-(2,4-dimethylphenoxy)isobutyric acid . ......
32. o-(4-fluorophenoxy)isobutyric acid ..........
33. o-(4-chlorophenoxy)isobutyric acid .......... 18, 41, 56 18, 35, 41, 56 18, 41
34. u-(4-bromophenoxy)isobutyric acid ..........
35. o-(4-todophenoxy)isobutyric acid ............
36. 0-(2,4-dichlorophenoxy)isobutyric acid .......!18, 41, 56 18, 35, 41, 36 18
37. 0-(2,4,6-trichlorophenoxy)isobutyric acid ......
38. o-(2-methyl-4,6- dlchlorophenoxy)1sobutyr1c acid
39. o-3-indoleisobutyric acid .....
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collected in the last column. Auxins (shoot auxins) have been marked off in
italic type (00), antiauxins (root auxins) in bold-faced type (00), and inactive
compounds in common type (00). Symbol: * = very weak activity.

Types of tests

|
cyllzxe)iller ' Root growth Root cell elongation Other growth tests

f Fig.

1 i 8

2 51 10, 69, 70 6 38, 64, 66

3 3%, 32, 39, 52%, 69, 7015 6 18, 82, 40, 41, 56, 63%, 65%

4 52 i 6 22, 38

5 52 G 38, 63

6 11

7 31, 52 6 18, 22, 31, 38, 40, 41, 56, 63, 65

8 31, 52 6 1, 18, 31, 38, 40, 41, 56, 63, 65

9 42 2, 3, 381, 32, 39, 52, 67, 6 1, 7, 8, 18, 23, 31, 32, 38, 40, 41,
68, 69, 70 46, 56, 59, 63, 65

0 31%, 52 6 31

1 31%, 52 11 31, 38, 63

2 3, 52,70 6 1, 7, 8, 18, 22, 38, 41, 46, 56

3 52 13 22

1 52 11 22

5 %2, 51 110, 39, 67, 68, 70 104, 15, 16, 17 6 23, 32, 38, 53, 63, 64, 66

6 42, 51 |3, 10, 30, 32, 33, 39, 67,11, 12 12 28, 24, 32, 33, 38, 43, 53, 64, 66
68, 69, 70

7 6 24

8 8

9 10 7

0 69, 70 15 7 18, 38, 40, 41, 56, 63

1 7 38, 63

2 7

3 15 7 18, 38, 40, 41, 56, 63

4 70 15 7 18, 23, 38, 40, 41, 46, 56, 63

5 7 46, 63

6 10, 70 7 38
| |

7 | § 8

] 10 9

9 69, 70 14, 15, 17 9 18, 40, 41, 56

0 9

1 9

2 10

3 104, 12, 13, 14, 16 9,10 |18, 40, 41, 43, 56

1 10

] i 10

5 14 9 18, 40, 41, 56

7 14 9

8 9

) 13, 14 9
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of activity and — if the latter should be the case — the relations of

these groups to each other are not to
present investigation.

be discussed on the basis of the

Among the compounds which promote root cell elongation and thus
are called antiauxins, the following ones have not been found in the

literature:
cyclohexyloxyacetic acid
- (cyclohexyloxy) propionic acid
a-{cyclohexyloxy)isobutyric acid

5-dimethylphenoxy)propionic acid

o-

a-(2,6

a- (2-methylphenoxy)isobutyric acid
u-{2,4

-dimethylphenoxy)isobutyric acid

Figs. 6-—11. Root cell elongation activity in w.

Cell elongation of control roots varies

between 194 w and 251 p and is marked with horizontal lines. Compounds which

inhibit normal elongation are auxins (shoot

auxins), and those which increase cell

elongation to more than 251 p are antiauxins (root auxins).

Fig. 6. Active acetic acids (besides
3-indoleacetic acid).

o

phenylacetic acid
phenoxyacetic acid

. 2-methylphenoxyacetic acid
2,4-dimethylphenoxyacetic acid
. 2-chlorophenoxyacetic acid

. 4-chlorophenoxyacetic acid

9. 2,4-dichlorophenoxyacetic acid
10. 3,5-dichlorophenoxyacetic acid
12. 2-methyl-4-chlorophenoxyacetic acid
15. 1-naphthaleneacetic acid

17. 6-chloro-3-indoleacelic acid

G ~1 v te

Fig. 7. Propionic acids.

19. a-phenylpropionic acid

0. o-phenoxypropionic acid
a-(2,4-dimethylphenoxy)propionic acid
a-(2,6-dimethylphenoxy)propionic acid
a-(4-chlorophenoxy)propionic acid
a-(2,4-dichlorophenoxy)propionic acid
o-(2,4,6-trichlorophenoxy) propionic acid
a-3-indolepropionic acid

R CRE R R )
SIS

v
S

Fig. 8. Cyclohexyloxy acids.
1. cyclohexyloxyacetic acid
18. w-cyclohexyloxypropionic acid
27. a-cyclohexyloxyisobutyric acid

Fig. 9. Isobutyric acids.

28. a-phenylisobutyric acid

29. o-phenoxyisobulyric acid

30. a-(2-methylphenoxy)isobutyric
acid

31. -(2,4-dimethylphenoxy)isobutyric
acid

33. o-(4-chlorophenoxy)isobutyric acid

36. a-(2,4-dichlorophenoxy)isobutyriec
acid

37. u-(2,4,6-trichlorophenoxy)isobutyric
acid

38. a-(2-methyl-4,6-dichlorophenoxy) -
isobutyric acid

39. o-3-indoleisobutyr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>