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The specimens studied were collected
by . Schopf and Carroll in 1938 The
material. was well preserved and the
beel method was used for sectioning., In’
addition to a microscopicstudy of the
Wwhole. nitrocellulose peels, portions of
these films were mounted in balsam and-
examined at high ‘magnification.

Figure 1 shows that the character of
the stem is in general simjlar to other
species  of polystichous ‘Psaroniae that
have been described from American® and
Buropean collections:
tem is pt)lycyclic; i. e., the meristeles are
arranged in a more  or less ‘concentric -
pattern, as in certain modern tree ferns
of the Cyatheaceae. - The central meris-
.teles are smaller and are much more Ar-
regular ih their relations. The vascular
strands are surrounded by ground tissue
‘which includes irregular sclerenchyma-’
tous bands. Large mucilage duects, appar-
ently lysigenous in origin, are also pres-
ent in the ‘ground ‘parenchyma. In the
peripheral region the mucilage ducts are
largerx, more frequent and more regularly
arranged.  Often there are two ducts
bresent on the concave adaxial side ‘of
the. leaf trace meristele. The stem ig
bordered by a mass of adventitious cor-
tical roots. - _ : _

Narrow bands of secondary growth are
irregularly. present on as: many as ten
of the meristeles. Secondary tracheids
are laid down in quite regular rows. Fig.
2 shows a camera lucida drawing of a .
section through a secondary growth band
with ground parenchyma at the right and
primary xylem at left. Secondary xylem
may be centrifugal or centripetal or both
in its direction of growth. 1In longitud-
inal section these secondary tracheids
show scalariform pitting as in fig. 3. The
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bresence of secondary meristelar growth,
in Psaronius is' an anomalous feature:
which seems previously‘unre'porvte,d.‘
- Among modern ferns, the Ophioglossaceae:
are commonly known to produce second-
ary xylem.. Farmer and - Hill (1902)*
have pointed out that in Angiopteris
evecta and in some species of Marrattia-

.. Certain cells situated- next the meristele

may undergo division forming secondary
tracheids. The meristematic cells' may
ocelr singly or in " groups. Secondary
xylem in both Marrattiaceae and Psaron-
s ‘is another point which may indicate-

their relationship.

It seerns likely that phloem - entirely

- surrounded individuals meristeles. Groups

of parenchyma, cells are scattered among

the tracheids in the meristele as shown
in ﬁgs.‘4y and 5.

The free roots associated with this
Psaronius may become quite large (2 to
3 cm. in diameter). "The thick outer
sclerenchyma is lost when they leave the
peridermous cortex of the stem. - Most. of
the cortex is lacunar as shown in Fig. 6.
This is- a character common to roots of
modern hydrophytes and it probably in-
dicates a similar environment for Psaron-
ius. The stele is not precisely delineated
ayer of cells can

be definitely -identified as endodermis,
Phloem tissue is not definitely distin-

guishable though some of these small

barenchymatous cells . between the xylem °

rays must have assumed this function.

The stellate xylem body is generally well

preserved. It may be pentarch, or hex-

arch as shown in fig. 7, and probably
‘varies within the same species. The pro-
toxylem cells all  appear scalariform in
longitudinal sections and lack the char-
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acteristic annual or spiral thickenings.

This is ynusual since the position of the .

protoxylem is very definitely indicated
by the small size of the tracheids.
There are other unusual features as-

sociated with this Psaronius stem, SO:

that it will probably ‘be necessary later

to describe it as new species’ The pres-
ence of secondary growth in stem meris-

- ‘teles and the absence of spiral or an-’

nular tracheids in protoxylem areas of

the free roots seem to be new features

hitherto- unreported from, Ar.perican

. Psaronius-material.

8 Description of the genus Psamomds and severa.i. previously described species are tfeated
by Hirmer, M. Handbuch der Palaobotanik I. Miinchen und Berlin, 1927, pb. 545-566.
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Explanation 6f _Rla.ige.—Histology of Psarowius

1.—Segment of stem: Scale indicated. This, and other figures except fig. 7, from

) Fig. 2.—Meristele with secondary growth.

,Fig. 3.——Liongitudinal section through secon

dary xylem showing sca.la.riforrh pitting.

ng. 4.;Segmént of meristele. Small xylem cells top center and below at left may
represent protoxylem. Some of the thin walled tissue above and below may be D loem.

ig. 5.——Loqgitudiﬁa1 section through mgristele.

- F
fig. 4)_ and scalar’iform pitting,

Note included parenchyma (see also

o Fig. 6,—Lacunar cortex of free growing Psaronius root.

Fig. 7.—Central tissues of fx"ee growing Psaronius root. Dark cells between stelar rays

have secretory contents.

From L. G. 8. Coal Ball 203A (T 1).
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