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1 — INTRODUCTION

New and extensive collections of marine
algae made in Salvador, Bahia (Lat. S 120
57, Long. W 38° 29’) in Fortaleza, Ceara
(Lat. S 3° 46°, Long. W 38° 33’) and in a few
other places in the neighbourhood of the last
named city showed that a number of common
algae in these regions were up to now un-
reported on the Brazilian shores (Taylor
1960) . Certain findings are very puzzling
from a phytogeographical point of view {see
under Caulerpa scalpelliformis). The four
previous papers of this series (see Joly 1956,
Joly and col. 1962, 1963, 1965) dealt with
algae found south of Rio de Janeiro, ap-
proximately to the latitude of 230 S. The
present report is the first of a series dealing
with Brazilian algae found north of Rio de
Janeiro.

2 — SYSTEMATIC ACCOUNT
Struvea anastomosans (Harvey) Piccone

References: Borgesen 1913, p. 54, fig.
39; Taylor 1928, p. 73, pl. 3, fig. 10;
- 1960, p. 122, pl. 5, fig. 1, pl. 9, fig. 2

Plate II, figs. 1-4

Plants gregarious, several erect or spread-
ing blades arising together from a com-
mon stoloniferous portion. The blade is a net
and when young has a fairly triangular out-
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line. Older ones are not so regular by dif-
ferences on development of the lateral branch-
es. The blade has a distinct erect monosiphon-
ous peduncle without any lateral branches.
On the middle and upper portions the axis
is multicellular and one where each cell bears
two oppositely placed lateral branches. These
are also uniseriately multicellular and ones
where each cell bears again two oppositely
placed lateral branches of second order. This
pattern is repeated again. Here and there
the regularity is not so even. The cells of the
branches, usually of 2nd. or 3rd. order, when
touching a cell from another branch, produce
a special cell, a kind of hapteron, that anchors
firmly one branch to another. The process
is repeated again and again and in this way
a net is established.

Our largest plants measured up to 2,5
cm high and the peduncle alone (stipe) from
0,7 to 1,3 cm. The blade has a maximum
diameter of 1.005 micra. The largest blades
had from 7 to 16 pairs of lateral branches of
first order. The main axis in the region
where it is ramified has a diameter varying
from 225 up to 495 micra. The blade filaments
have a diameter around 105 micra.

Our plants were collected on a reef in
the beach of Amaralina, Salvador, Bahia,
where they were growing associated with
several other algae exposed at low tide.

This is the first reference of the occur-
rence of this genus and species on the Bra-
zilian shores.

Caulerpa scalpelliformis (R. Br.) We-
ber van Bosse f. denticulata (Decaisne) Weber
van Bosse

References: Weber van Bosse 1893, p.
286, pl. XXII, figs. 11 a, b, ¢, d, pl
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XXIII, figs. 8, 9, 10; Borgesen, 1940,
p. 49, Durairatnam 1961, p. 28.

Plate I, fig. 1

Plants stoloniferous fixed to the sub-
stratum by rhizoid bearing branches. The
rhizome has a diameter of about 1,5 mm and
at varying intervals bears erect flat branches
(blades) . These measure up to 8 cm long
and 11 mm in its broadest part. The erect
branches have a short flattened stalk portion
from which the marginally toothed flattened
blade arises. The blade has a distinct cuneate
lower portion gradually passing to the stalk.
From there on the blade has a near uniform
diameter. The blade shows along both marg-
ins a series of about seven to nine large broad
teeth. These are distinctly curved apically
and are in turn minutely denticulated in the
upper free portion. The large teeth have
shallow obliquely disposed incisions which
do not disturb the entireness of the blade.

Our material agrees very well with the
description and the figures presented by
Weber van Bosse and quoted above. Even we
had a plant that was a strict replica of her
figure n.° 10 in plate XXIII. Our material
was collected in a shallow lagoon behind a
coral reef at the northern side of the island
of Itaparica (Salvador, Bahia) at a place
named Mar Grande. Our plant was growing
associated with several forms of Caulerpa
cupressoides, Neomeris annulata and Acela-
bularia crenulata.

This species was previously known to
occur at the Red Sea, Ceylon and the Mauri-
tius Island, as far as we were able to as-
certain. This is the first finding of the species
outside the Indo-Pacific region.

One more thing about this species: In
Borgesen’s paper quoted above, at the end
of the reference to the present species (Bor-
gesen, 1. et p. ¢.) he gives the known geo-
graphical distribution of the species as fol-
lows: “Indian Ocean, Red Sea, Brazil etc.”.
It is at the present impossible to trace Bor-
gesen’s statement that the species occurred
at the Brazilian shores. We are inclined to
believe that possibly it was a mistake.

Acetabularia crenulata Lamouroux

References: Harvey 1858, p. 40, pi. 42,

figs. 1-7;, Mazé and Schramm
1870-1877, p. 83; Solms-Laubach
1895, p. 24, pl. I, figs. 1-3; Collins
1901, p. 247; Borgesen 1913, p. 81,
fig. 66; Collins and Hervey 1917, p.
53; Taylor 1960, p. 105, pl. 4, {ig.
5, pl. 6, fig. 12; Taylor 1928, p. 67, pl.
5, figs. 11, 22-24 (as Acetabulum
crenulatum (Lam.) Kuntze); Taylor
and Arndt 1929, p. 656 (as Acetabu-
lum crenulatum (Lam.) Kuntze) .

Plate II, figs. 5-7

Plants measuring from 4 to 5 cm high
of a white-green colour when alive, usuvaly
several growing together over dead mollusc
shells lying on the bottom of shallow lagoons
behind a ccral reef.

The plant has ramified rhizoidal portions
deeply sunken in the shell and from which
the erect axis arises. This is fairly well calci-
fied and shows the verticills of scars left by
the deciduous assimilatory filaments. They
measured up to 6 mm long, with a diameter
varying from 90 to 150 micra.

At the summit one finds the cup formed
by the fertile branches (rays). This portion
has a diameter of about 1,3 cm and each ray
measures 5 mm long. The number of rays
in each cup varies from 49 to 54. The corona
inferior is deeply incised, measurss up to
247 .9 micra long and bears no scars. The coro-
na superior measures up to 296 micra long and
bears two large, centrally placed scars. Each
ray produces from 125 to 153 gametangia
(cysts). The free portion of each ray is dis-
tinctly apiculated, a characteristic of this
species.

Our plants were collected in a shallow
lagoon behind a coral reef in the island of
Itaparica, Salvador, Bahia, in a place lo:ally
known as Mar Grande, during low tide. The
plants were fixed to dead mollusc shells lving
in the bottom, associated with Neomeris an-
nulata, Caulerpa scalpelliformis and Ciuler-
pa cupressoides mainly. This is the first ref-
erence of the occurrence of this specie: in
the American South Atlantic and the second
species of the genus to be found along the
Brazilian shores.

Dictyota jamaicensis Taylor
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Reference: Taylor 1960, p. 223, pl. 32,
figs. 4-5

Plates, I, II, figs. 2, 8-9

Plants growing isolated, measuring up
to 16 cm high, of a light brown colour when
alive. The frond measures about 3 mm broad,
but is a little broader (up to 4 mm) just
below each dichotomy, with distinctly dent-
ate margins being the teeth almost evenly
spaced. The mature plant has from 3 to
10 dichotomies. These are irregularly spaced
(from 1 up to 1,5 em) . Sometimes the lower
ones are longer, sometimes the middle or
upper ones are the longest. The angle be-
tween the two arms of the dichotomy is acute
being the two branches placed almost parallel
to one another. This feature is very character-
istic of this recently described species. The
frond measures about 95 micra thick.

The plurilocular male gametangia (an-
theridia) are produced in distinct sori. These
are fertile in the center, forming sterile uni-
cellular projections (non developed antheridia)
on each border. The plurilocular gametang-
ium is about 77.3 micra high and has a dia-
meter up to 26.1 micra.

This is the first record of this species
outside the Caribbean region.

Halymenia duchassaigni
Kylin

(J. Agardh)

References: Kylin 1932, p. 29; Taylor
1960, p. 419, pl. 52, fig. 2.

Plate III, figs. 1-3.

Plants fixed to the substratum by a
small holdfast, growing isolated. The cyl-
indrical very short basal portion expands
rapidly into the laminar blade. This has an
irregular outline, can be entire or clef: in
irregular lobes. The entire plant measures
up to 11 cm and is about 3,5 cm in its broad-
est portion. The vegetative frond is about
263 micra thick. Structurally one finds a very
loose medular region traversed by diversely
oriented filaments, some of them running
from one margin to the other. There follows
in both surfaces a region with somewhat
rounded or elongated cells. The subcortex
is composed of about two or three layers of

rounded not closely placed cells being the
inner ones larger and the outer ones smalier.
There follows the cortex composed of a single
layer of somewhat radially elongated cells,
more or less closely placed.

The cells have a diameter of about 4.8
micra and are from 9.6 to 12 micra tall.

The largest medullary cells have a diam-
eter varying from 30.4 to 57 micra.

This species shows a very peculiar char-
acteristic which distinguishes it from all
other species of the genus. The plant shows
on both sides of the lamina, small papiliae
which give a peculiar appearence to the piant.
resembling certain fertile species of Gigartina
or Meristotheca.

Our plants were collected washed ashore
in a place known as Mar Grande, Itaparica
Island, Salvador, Bahia.

This is the first reference of the occur-
rence of this species in the American Scuth
Atlantic.

(Harvey) J.

Corynomorpha clavata

Agardh

References: Taylor 1928, p. 197; 1960,
p. 429, pl. 64, fig. 3; Harvey 1853, p.
196 (as Acrotylus clavatus) .

Plates I, III, figs. 3-4, 4-6.

Plants erect growing in small colonies fixed
to the substratum by a small roundish hold-
fast. The thallus is an entire or a bifurcate
solid clavate cylinder, measuring up to 9 cm
high and up to 6 mm wide. It has a firm carti-
laginous texture and has a rosy-pink greenish
colour when alive. _

Structurally the plant is composed of a
very lax medullary region and a more com-
pact cortex. In the inner medullary region one
sees few ramified filaments, composel of
much longer than broad cells and heres and
there intercalary, colourless, 3 or 4-armed,
stellate cells. Outwardly the medulla is not
so lax, being the stellate colourless cells more
abundant. From these cells on begin the
radially placed filaments that composz the
inner cortical region, which is still formed by
colourless, somewhat angular cells. There
follows the outer cortical filaments formed
by 2 or 3 rows of radially disposed, chromato-
phore-bearing, elliptical or ovoid cells. These



68

A. B. JOLY et al.

small surface cells have a diameter of about
2.4 micra and are from 9.6 up to 12 micra
high (as seen in cross section) .

Tetrasporangia cruciately divided borne
in a nemathecium-like sorus. This sorus ap-
pears as an annular discolored swelling ii the
middle portion of the thallus. The nemathe-
cium alone is up to 92.5 micra thick. The
tetrasporangia have a diameter varying from
12 up to 14.4 micra and are from 36 up to
38.4 micra thick.

This is the first time that the tetraspor-
angia are found in this species (Kylin 1960,
P. 221). A very similar disposition of the tetras-
porangia was recently described in C. prisma-
tica (J. Agardh) J. Agardh by Balakrishnan
(1962) who established a new family for the
genus.

The nemathecium-like outer cortex of
the tetrasporangial sorus is also present in
other genera of the family Grateloupiaceae.
Apparently this is the only member of that
family to have such a distinct sorus of tre-
trasporangia in a very restrict zone around
the thallus.

This is the first reference of the occur-
rence of this species outside the Caribbean
region and the first one on continental South
America. The plant was collected at Gua-
rapari, Espirito Santo State and Paracuru,
Ceara State, in the intertidal zone.

Spermothamnion
tagne) Bornet

gorgoneum  (Mon-

References: Collins 1901, p. 258; Col-
lins and Hervey 1917, p. 132; Taylor
1928, p. 195; 1960, p. 521, pl. 65, fig.
2; Mazé and Schramm 1870-1877, p.
141 (as Callithamnion gorgoneum).

Plates III, IV, figs. 7-9, 1-4.

Plants filamentous of a deep red colour
when alive, growing epiphytically on Codium
sp. forming a dense covering. The plait is
composed of an uniseriate prostrate rhizom-
atous portion fixed to the substratum by uni
or multicellular rhizoids, and erect ramified
filaments. These are branched mainly ncar
the base. The prostrate axis has a diameter
varying from 22.8 to 38 micra and the cells are
from 133 to 190 micra long, being the wall
from 7.2 to 9.6 micra thick. The erect fila-

ments are from 1.200 to 2.000 micra high
with a diameter varying from 24 to 36 micra,
and with cells varying from 84 up to 144
micra long,

The polysporangia are to be found near
the base of the erect filaments. They are
produced terminally in short fasciculated
lateral branches. They have a diameter va-
rying from 72 to 84 micra and are from 81.6
to 84 micra high. The wall measures up to
7.6 micra thick.

The antheridial stand is formed termi-
nally in a special branch of about 3 cells being
the inferior one partially involved (at its
distal portion) in the production of sperm-
atia, remaining the inferior naked portion as
a stalk. The antheridial stand measures about
82.5 micra long and has a diameter of about
38 micra.

The carpogonial branch is formed sub-
apically being the fertile pericentral cell cut
off from the subapical cell. This same cell
also produces one sterile pericentral cell.
The carpogonial branch has 4 cells, the upper
one provided with a long tricogyne. The
cystocarp has no involucral filaments and
produces few pear-shaped carpospores.

This species was found with polyspor-
angia, spermatangia and carposporargia,
borne in different plants during the mocnth
of July. It was collected growing upon Codium
Sp. washed ashore at Mundau, Ceara State.
This is the first reference of the occurrence
of this species in the American South Atlan-
tic.

Crouania attenuata (Bonnemaison) J.
Agardh

References: Harvey 1846, pl. 106; 1353,
p. 226, pl. 31 C, figs. 1-4; Mazé and
Schramm 1870-1877, p. 145; Collins
1901, p. 258; Borgesen 1917, p. 230,
figs. 219-221; Collins and Hervey
1917, p. 142; Taylor 1928, p. 193, pl.
27, figs. 7-9, pl. 32, fig. 9; Taylor
and Arndt 1929, p. €62; Feldmann-
Mazoyer 1940, p. 272; Taylor 1954,
p. 105; 1960, p. 495.

Plates IV, V, figs. 5-8, 1-3.

Plants growing epiphytically or direetly
on rocks, isolated, of a rosy-red colour when
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alive and of a very soft, almost slippery
mucous texture. Our plants measured from
0,5 to 1 em high. The plant has a decumbent
portion, similar to the erect ones, fixed io
the substratum by pluricellular rhizoids borne
directly by the axial cells. The plant is
structurally formed by an axial row of large
cells and verticillately placed short lateral
branches. Each node bearing usually 3 stiort
ramified branchlets.

The erect branches have a diameter va-
rying from 96 to 150 micra. The axial cells of
these are from 50 to 75 micra long and have a
diameter varying from 17.5 to 22.5 micra.

The axial cells of the prostrate axis have
a diameter of about 100 micra and are about
200 micra long. The indeterminate branches
are borne directly by the axial cell. The deter-
minate branchlets are trifurcately branched
and have basal cells measuring 20 to 25 micra
long and with a diameter from 15 to 22.5
micra. The terminal cells of these branchlets
are from 10 to 17.5 micra long and with a
diameter varying from 5 to 7.5 micra.

The tetrasporangia are borne isciated
from the basal cell of the determinate branch-
let. They are from 62.5 to 75 micra long and
with a diameter from 57.5 to 67.5 micra.

The plant was found growing over the
blade of Awrainvillea sp. and also directly
upon rocks. It was collected in the reef of
Mar Grande, Ifaparica Island and at the
beach of Itapoan near ths lighthouse, at
Salvador, Bahia. Thais is the first reference
of the occurrence of this species in the Ameri-
can South Atlantic area.

Nitophyllum wilkinsonige Collins et
Hervey

References: Collins and Hervey 1917,
p. 115, pl. I, fig. 8, pl. II, fig. 9, pl
V, figs. 32-33; Taylor 1960, p. 552,
pL 69, fig. 1.

Plates V, VI, figs. 4-6, 1.

Plants of a bright-red colour when alive
growing epiphytically over Rhipilia sp. The
thallus is a foliaceous strapshaped blade meas-
uring up to 2,5 cm high, irregular dichoto-
mically ramified and with somewhat undu-
lated margins. These show characteristic
small pointed teeth, formed by two little cells.

There is no indication of nerves or venulae
in any portions of the thallus.

A cross section shows that the thallus
is composed of a single layer of somewhat
elongated cells. Here and there one of these
is transversely end equally divided in iwo.
The blade measures about 78.2 micra thick
and the cells are about 48.6 micra wide. The
tetrasporangia are produced in groups at the
surface. They are relatively large for the plant,
measuring up to 76 micra and are tetrahe-
drically divided.

The plant was found in a tidal pool be-
hind a coral reef at Mar Grande, Itaparica
Island, Salvador, Bahia.

This is the first reference of the occur-
rence of this species outside the type region.

Thuretia borneti Vickers

Reference: Taylor 1960, p. 568, pi. 70,
figs. 6-7.

Plates I, VI, figs. 5, 2-5

Plants growing fixed to rocks, usually
covered by larger algae, tufted, several erect
branches starting from a cushion-shaped
holdfast.

The plant-clump is up to 1,5 cm high.
The erect cylindrical branches are one or
twicely branched. At the upper portion there
are a few short cylindrical branches crowded
together. The main erect axis has a diameter
up to 2 mm.

Each branch is composed of an uniseriate
central axis, covered by pericentral cells and
these in turn are covered by a dense cortex
of small cells.

From this axis start many radial and
spirally disposed uniseriate branchlets having
a diameter varying from 38 up to 45 micra.
These are repeatedly ramified and are fused
together were the apex of a branch touches
another cell, forming a tridimensional net
around the polysiphonous axis. This has a
diameter of about 90 micra.

The mesh of the net is very irregular in
size and shape.

The tetrasporangia are formed in sti-
chidia developed from terminal branchlets.
Usually the stichidium -at its basal portion
is part of the net having also uniseriate apex.
This apex can in turn build the net again.



70

A. B. JOLY et al.

The stichidium has an irregular shape, meas-
ures up to 570 micra high and is much broader
than the sterile net filaments, having a diame-
ter up to 150 micra. The tetrasporangia are
produced in verticills of threes or fours. They
are tetrahedrically divided and measures
from 45.6 up to 57 micra.

, The plant was collected at Paracuru,
Ceara-State and at Guarapari, near Victeria,
Espirito Santo State. It was found with
tetrasporangia in the month of May.

Dictyurus occidentalis J. Agardh

References: Collins 1901, p. 257; Bor-
gesen 1919, p. 327, figs. 329-331;
Taylor 1960, p. 567, pl. 70, figs. 1-2.

Plates I, VI, figs. 6, 6-8.

Plants gregarious growing in dense
tufts, measuring up to 18 cm high, of a pecu-
liar brick somewhat gray-red colour when
alive. The plant is very delicate, it is compo-
sed of a ramified cylindrical axis, covered
by four dense, tetrastically and spirally plac-
ed rows of short branchlets bearing a delic-
ate net, in such a way that the erect portions
are a four-cornered screwed structure of a
beautiful construction, having a diameter
varying from 5 to 7 mm.

The main axis has four pericentral cells
and these are covered by a many Ilayered
cortex which completely hiddens the polysi-
phonous construction when viewed from the
surface. It has a diameter varying from 1 to
2 mm. This axis bears the short laterals
which are also polysiphonous. These last
order polysiphonous branches are completely
hidden by the delicate net formed by the
fusion between cells of a branchlet that
touches others. The meshes that are formed
are very irregular in shape and size. The
branchlets of one system fuse in the same
way with branchlets of other systems and
in this way constructing the 3-dimensicnal
net. The net branchlets are monosiphonous
and have a diameter varying from 75 to
120 micra.

The tetrasporangia are formed in stichi-
dia. These are produced at the apex of a
polysiphonous branch and are usually found
in groups of 6 to 8.

The stichidia measure up to 947.3 micra
high and have a diameter of about 238.1 micra.
Each whorl has two or three tetrasporangis.
They have a diameter varying from 52.6 to
78.9 micra and are tetrahedrically divided. The
plant was found with tetrasporangia in the
month of July. The plant was coliecied in
a reef at “Praia do Futuro” near Fortaleza,
Ceara State, where it was exposed at low tide
and also at Cabo Branco, Paraiba State.
This is the first reference of the occurrence
of this species outside the Caribbean region.
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4 — SUMMARY

The present paper gives information
concerning the first findings of the foliow-
ing species of marine algae along the Brazilian
shores:

Struvea anastomosans, Caulerpa scalpel-
liformis f. denticulata, Acetabularia crenu-
lata, Dictyota jamaicensis, Halymenia du-
chassaigni, Corynomorpha clavata, Spermo-
thamnion gorgoneum, Crouania attenuata,
Nitophyllum wilkinsoniae, Thuretia borneti
and Dictyurus occidentalis. All species except
Caulerpa scalpelliformis are known in the Ca-
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ribbean area. This last named plant is known
to occur in certain places in the Indo-Pacific
region, being this reference the first one in the
Atlantic Ocean. This is the first time that
the tetrasporangia are described in this species
of Corynomorpha. Several drawings are provid-
ed showing certain features including repro-
ductive structures of nearly all species con-
sidered.

5 — SUMARIO

O presente trabalho refere pela primeira
vez a ocorréncia das seguintes espécies de
algas marinhas na costa brasileira: Struvea
anastomosans, Caulerpa scalpelliformis f.
denticulata, Acetabularia crenulata, Dictyo-
ta jamaicensis, Halymenia duchasscigni,
Corynomorpha clavata, Spermothamnion gor-
goneum, Crouania atienuata, Nitophyllum
wilkinsoniae, Thuretia borneti e Dictyurus
occidentalis. Os principais pontos de coleta
foram Fortaleza, CE e arredores, Salvador, BA
e arredores e Guarapari, ES. Todas as espécies
encontradas, com excecdo de Caulerpa scal-
pelliformis, sdo espécies referidas para a regido
do Mar das Caraibas. A Ultima espécie men-
cionada s6 tem sido encontrada até agora na
regido Indo-Pacifica, sendo esta a primeira
referéncia do seu achado no Oceano Atlantico.
Algumas pranchas com numerosos desenhos
completam o trabalho. X apresentada pela
primeira vez a descri~i» de tetrasporangios
na espécie Corynomorpha clavata.
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PLATES

PLATE 1

Fig. 1 — Caulerpa scalpelliformis. Ha-
bitus.

Fig. 2 — Dictyota jamaicensis. Habitus.

Fig. 3 — Corynomorpha clavata. Habi-
tus of two plants, one ramified.

Fig. 4 — Corynomorpha clavata. A te-
trasporic plant. Note the even discolored
swelling in the middle of th= thallus.

Fig. 5 — Thuretia borneti. Habitus.

Fig. 6 — Dictyurus occidentalis. 1iabi-
tus of part of a plant.

PLATE II

Figs. 1-4 — Struvea anastomosans. Ha-
bitus of a very young plant; apex of a young
blade, note the incipient net; detail of the
net; haptera in great detail.

Figs. 5-7 — Acetabularia crenulata.
Apex of two rays, note the apiculum; frontal
view of the corona superior, note the large
scars; frontal view of the corona inferior.

Figs. 8-9 — Diclyota jamaicensis. Trans-
verse section of a blade; Transverse section
of a blade passing by a sorus of plurilocular
gametangia (antheridia).

PLATE III

Figs. 1-3 — Halymenia duchassaigni.
Habitus of a plant; detail of a part cf the
frond showing the papillae; transverse sec-
tion.

Figs. 4-6 — Corynomorpha clavata.
Part of a cross-section of a sterile frond, note
the pigmented cells in the outer cortex; part
of the central region of the same section as
above; part of a cross-section passing by the

nemathecium-like zone, showing cruciately
divided tetrasporangia.

Figs. 7-9 -— Spermothamnion gorgo-
neum. Carpogonial branch, note one sterile
pericentral cell; young and developing goni-
moblasts.

PLATE IV

Figs. 1-4 — Spermothamnion gorgo-
neum. Cystocarp with few, pear-shaped
carpospores; antheridial stand; part of the
creeping axis with few erect branches, note
the polysporangia; detail of two polysporan-
gia.

Figs. 5-8 — Crouania altenuata. Habi-
tus of a very young plant; detail of the
branching; two cross-sections of the axis
showing the verticillately placed short lat-
erals.

PLATE V

Figs. 1-3 — Crouania attenuata. Detail
of the branching; detail of the determinate
branchlets; tetrasporangium.

Figs. 4-6 — Nitophyllum wilkinsonige.
Habitus of a tetrasporic plant, note the fer-
tile areas; detail of the margin of the fronde,
note the tooth; detail of the sporangial area.

PLATE VI

Fig. 1 — Nitophyllum wilkinsoniae.
Cross-section of the blade.

Figs. 2-5 — Thuretia borneti. Part of
a longitudinal section of an axis; frental
view of the net; detail of the net; stichidium.

Figs. 6-8 -~ Dictyurus occidentalis.
Cross-section of an axis, note four pericen-
tral cells; detail of the net; stichidia.
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