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Audouinella kurogii, a new marine red alga

(Acrochaetiaceae) from eastern Hokkaido

Yong Pil LEe* and Sandra C. LINDSTROM™*

LEE, Y. P. and LINDSTROM, S. C. 1979. _Audouinella kurogii, a new marine red alga (Acro-
chaetiaceae) from eastern Hokkaido. Jap. J. Phycol. 27: 115-122,
A new species of Acrochaetiaceae is described from the eastern coast of Hokkaido.

It is characterized by a single large endophytic basal cell, oppositely branched “erect”

filaments lying parallel to the host surface, a single stellate plastid per cell, a thick but

transparent cell wall, and simple carposporophyte development after transverse division

of the fertilized carpogonium.

Yong Pil Lee and Sandra C. Lindstrom, Department of Botany, Faculty of Science,

Hokkaido University, Sapporo, 060 Japan.

Despite the large number of species of
Acrochaetiaceae which have been described
to date, new taxa continue to be reported.
Owing to their small size, acrochaetioid
algae can be easily overlooked, and only
microscopic examination will reveal the
presence of endophytic, endozoic, or small
epiphytic species, which are easily camou-
flaged by florideophycean and other hosts.
The species reported in this paper was
first noticed during microscopic examina-
tion of the host plant, Constantinea rosa-
marina.

Description

Audouinella kurogii® Y. P. LEE et LIND-
STROM, Sp. NoOV.

Thallus in parte endophyticus, e cellula
basali unica et 4-6 filamentis erectis compo-
situs; cellula basalis in strato corticali hos-
pitis immersa, obpyriformis usque ampul-
liformis, 18-35 #m lata et 25-27 ym longa;

filamenta erecta e cellula basali orientia et
ad planum paginae hospitis parallele evo-
luta, in longitudine 300-600 #m, secus axem
totum opposite ramosa ; cellulae filamen-
torum erectorum obovoideae usque brevi-
claviformes cum pariete cellulae aliquantum
crasso (usque ad 5 #m), in parte inferiori
8-10 #m latae et 12-15 #m longae, oblongae
vel triangulares in forma, in parte superiori
ca 5pm latae et 5-7 #m longae; plastidia
cum pyrenoide centrali stellata, unica pro
cellula una; planta monoecia; spermatan-
gia lateralia aut terminalia, globosa, 2-3 #m
in diametro; carpogonia terminalia in axe
principali ramisque, 4-5 #m lata et 6-7 um
longa cum trichogyne papillata usque spat-
ulata; carposporophyta valde simplicia e
cellula una rare eis duabus a divisione
transversali carpogonii fertilis oriundis et
plerumque carposporangiis tribus; carpo-
sporangia obpyriformia usque oblonga, 9-11
¢ml ata et 18-22 #m longa ; monosporangia
globosa, ca 5 #m in diametro. Tetrasporo-

* Permanent address of Lee: Department of Botany, Faculty of Agriculture, Cheju National Uni-

versity, Jeju, Korea.

** Permanent address of Lindstrom: Division of Biological Sciences, University of Michigan, Ann

Arbor, Michigan 48109, U.S.A.

1) This alga is named in honor of Professor Munenao KUROGI in appreciation for his sincere

interest in our studies.

In addition, we feel it is particularly appropriate to name this species

after him because of his contributions to the study and the commercial cultivation of seaweeds
in the cold current area of Japan where this plant is found.
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phyton ignotum.

Thallus partially endophytic, composed
of a single basal cell and 4-6 erect fila-
ments ; basal cells immersed in the cortical
layer of the host, obpyriform to ampulli-
form, 18-35 ym wide by 25-27 #m long;
erect filaments arising from the basal cell
and developing parallel to the plane of the
host surface, 300-600 #m in length, oppo-
sitely branched along the entire axis; cells
of erect filaments obovoid to short club-
shaped with a rather thick cell wall (to
5 pm), 8-10 pm wide by 12-15 p#m long in
the lower part, and oblong or triangular in
shape, about 5 #m wide by 5-7 um long in
the upper part of the filament; plastids
stellate with a central pyrenoid, one per
cell ; plants monoecious ; spermatangia lat-
eral or terminal, globose, 2-3 ym in diame-
ter; carpogonia terminal on the main axis
and branches, 4-5 #m wide by 6-7 #m long
with papillate to spatulate trichogynes;
carposporophytes very simple, composed
of one or rarely two cells derived from a
transverse division of the fertilized carpo-
gonium and usually three carposporangia ;
carposporangia obpyriform to oblong, 9-
11 pm wide by 18-22 #m long; monospo-
rangia globose, about 5pgm in diameter.
Tetrasporophyte unknown.

Japanese name: Hane-beninoito (M. Ku-
ROGI)

Holotype: Collected at Nosappu Misaki,
Nemuro Province, on 7 June 1978. Type
collection is deposited as SAP-034552 in

the Hokkaido University Faculty of Science
Herbarium.

Habitat: This species is recorded only
from the type locality, Nosappu Misaki
(Lat. 43°23’N, Long. 145°49’E), Nemuro Prov-
ince, Hokkaido, Japan. Plants were found
on the host species Constantinea rosa-
marina (GMELIN) POSTELS et RUPRECHT at
a depth of about 5 meters below zero tide
level.

Vegetative Structure: Plants grow on the
blade of Constantinea rosa-marina by inser-
ting the basal cell into the cortical layer
of the host. Germinating spores presumed
to be monospores were observed penetra-
ting between the cortical cells of the host
(Fig. 1); they appear more or less stellate
from above and cuneate from the side.
They give rise to erect filaments in the
opposite direction during their penetration
of the host (Fig. 2). Consequently, the
original spore itself is transformed into the
basal cell, which settles in the host tissue
one and a half times the basal cell length
beneath the surface.

Basal cells are obpyriform. In some
plants, the cell becomes irregularly fur-
rowed longitudinally in the upper half,
making it ampulliform in side view (Fig.
A) and giving it a somewhat stellate ap-
pearance when seen from above (Fig. B).
The plastid of the basal cell is stellate,
lying along the top of the cell with arms
extending almost to the base of the cell.
Each basal cell gives rise to 4-6 erect fila-

Figs. 1-9.

Audouinella kurogii Y. P. LEE et LINDSTROM

Fig. 1. Germinating spores penetrating between the cortical cells of the host.
Fig. 2. Two erect filaments beginning to grow from a spore transformed into
a basal cell as it penetrates between the cortical cells of the host. Fig. 3. Two
terminal carpogonia with trichogynes and attached spermatia, trichogyne on left
showing spatulate shape. Fig. 4. Enlargement and transverse division of the

fertilized carpogonium.

Fig. 5. Typical carposporophyte with the proximal

cell of a fertilized carpogonium and three carposporangia. Fig. 6. Typical car-
posporophyte with an empty carposporangium into which a second carposporan-
gium has begun to bud out. Fig. 7. A carposporophyte composed of a fertilized
carpogonium in which two transverse cell divisions occurred prior to carpo-

sporangia production.

Figs. 8 and 9. Formation of balloon-like bodies, which

subsequently rupture and release most of the contents of the mother cells. S=
spermatium, T=trichogyne, C=carpogonium, Cs=carposporangium, Es=empty

spermatangium.
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ments.

Erect filaments develop parallel or some-
what obliquely to the plane of the host
surface (Fig. C), giving the appearance of
a brittle star when seen from above (Fig.
D); filaments perpendicular to the host

surface were not observed. The filaments
gradually taper toward the apex, being 8-
10 pm wide in the lower part and about
5pm wide in the upper part of the fila-
ments. Most cells of the main axis pro-
duce opposite pairs of short, determinate
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branches near their distal ends (Fig. E).
These pinnate branches are also arranged
on a plane parallel to the host surface.
Opposite branches are not always equal in
length. Cells of erect filaments and bran-
ches are obovoid to short club-shaped or
oblong.

The cell wall, including that of empty
sporangia and spermatangia, is very trans-
parent and hardly discernible even when
stained with cotton blue. However, the cell
wall is quite thick (to 5p¢m) in the lower
portion of the main axis (Fig. F).

Some cells near the apices of the main
axis and the branches, or even the carpo-
sporophyte cells, have protruding balloon-
like bodies filled with the contents from
the mother cells which, as a result, become
pale and shrivel as the balloon-like bodies
enlarge (Fig. 8. The balloon-like bodies
eventually burst (Fig. 9).

No hairs were observed although spine-
like cells were sometimes seen terminally
(Fig. G).

Sexual Reproduction and Postfertilization
Development : Carpogonia are borne ter-
minally on the main axis and branches

(Fig. H). They are hardly distinguishable

from vegetative cells unless they have tri-
chogynes, being 4-5 ym wide by 6-7 pm
long. Trichogynes are usually inserted lat-
erally on the distal side of the carpogonia.
They arise as small papilla-like protrusions
and enlarge up to 6 #m in length with a
short, narrow neck and become spatulate
(Fig. Il. The contents of the trichogyne
are very dense.

Carposporophytes are very simple. After
fertilization (Fig. 3) carpogonia enlarge dis-
tally and divide by a transverse wall near
where the trichogyne was inserted (Fig. 4).
The distal cell continues to enlarge and, as
a result, becomes a terminal carposporan-
gium. Meanwhile, the proximal cell gives
rise to another protrusion laterally that
will also become a carposporangium, and a
third carposporangium is subsequently pro-
duced opposite the second (Fig. 5). There
are usually three sites of carposporangia
formation in a carposporophyte. While
the second carposporangium is liberating
its carpospore, the third one is maturing,
and a new carposporangium begins to
regenerate in the empty sporangium of the
first (Fig. 6, Fig. J). Rarely, the distal cell,
rather than developing into a carpospo-

Figs. A-L.

Audouinella kurogii Y. P. LEE et LINDSTROM

Fig. A. A basal cell which has become furrowed in the upper half and appears
ampulliform. Scale=50 ym. Fig. B. Stellate appearance of a basal cell as seen

from above. Scale=50 #m.

Fig. C. “Erect” filaments showing characteristic

development parallel or slightly oblique to the plane of the host in side view.
Scale=30 #m. Fig. D. A community of plants on the host tissue showing the
characteristic brittle star shape. Scale=1mm. Fig. E. Short, determinate op-
posite branches arising laterally from the distal end of almost every cell. This
figure also shows the characteristic brittle star appearance of the plant. Scale=

50 #m. Fig. F.

Thick but nearly transparent cell wall in lower portion of the

main axis. Stellate plastids are visible near the distal end of each cell. Scale=
20 #m. Fig. G. Terminal spine-like cells. Scale=30 #m. Fig. H. Apical por-
tion of a plant showing carpogonia with trichogynes containing dense material
borne terminally on the main axis and branches. Scale=20/m. Fig. I. Car-

pogonium with an enlarged spatulate trichogyne.

The cell beneath the car-

pogonium has produced a lateral spermatangium. Scale=20/m. Fig. J. Carpo-
sporangia at various stages of maturity, including one budding out into an empty,
sporangium. Scale=30 #m. Fig. K. Spermatangia borne terminally and laterally
singly or in pairs on branches and on the main axis. Scale=30m. Fig. L.

Monosporangia borne in pairs on a branch. Scale=30 ;m.

sp=spine-like cells,

cs=carposporangium, c=carpogonium, t=trichogyne, sg=spermatangium, m=

monosporangium.
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rangium itself, enlarges distally and divides
again by a transverse wall. The terminal
cell of this division continues to enlarge
and becomes a carposporangium, both cells
below the carposporangium which were
derived from the fertilized carpogonium
producing lateral carposporangia (Fig. 7).
Carposporangia are obpyriform to oblong,
9-11 #m wide by 18-22 #m long.

Spermatangia are borne laterally on the
main axis and laterally or terminally on
branches, often in pairs, and are globose,
2-3 ym in diameter (Fig. K). They usually
appear in proximity to carpogonia.

Plants are monoecious.

Asexual Reproduction: Monosporangia
are terminal or lateral on the branches
and are about 5p¢m in diameter (Fig. L).
Plants bearing monosporangia were very
rare in the material at hand.

Phenology: Except for July, monthly
collections of the host have been made
where this alga was first collected in early
June. In early August, a few degenerate
plants, consisting of the basal cell and
short, sterile filaments, were found. How-
ever, in early September and subsequently
(through late November) no plants of this
species could be found on Constantinea.

Discussion

Although Au. kurogii shares a number
of characteristics with other species of
Acrochaetiaceae, it exhibits several unique
characteristics and has a combination of
other features which easily distinguish it
from other taxa.

Two characteristics of Au. kurogii are
not shared with other species which have
been heretofore described: 1) The erect
filaments of this plant produce opposite
branches from all cells of the main axis.
2) The cell wall is very thick (to 5 #gm) and
transparent.

Other characteristic features of Au. ku-
rogii include a large single basal cell, erect
filaments parallel to the plane of the host
surface, and distinctive carposporophyte
morphology.

1) A large single basal cell: In this
respect Au. kurogii resembles Acrochaetium
affine Howe et Hovyt (1916) and Ac. mac-
ropoda DANGEARD (1952). However, the
basal cell is larger than that of either of
these two species. Furthermore, it differs
from Ac. affine in that the latter species
has upright filaments, parietal plate plas-
tids, and development of accessory cells
from the basal cell which result in a kind
of multicellular base. Au. kurogii also dif-
fers from Ac. affine in the morphology of
the carpogonium and the carposporangia
formation. It differs from Ac. macropoda
in that the latter species has upright fila-
ments bearing few branches and cells with
parietal plate plastids. Monosporangia are

the only reproductive cells which have been
reported for Ac. macropoda.

2) Erect filaments parallel to the plane
of the host surface: Au. kurogii develops
erect filaments parallel to the plane of the
host surface as in Kylinia rosulata ROSEN-
VINGE (1909), K. scapae LyrLe (1931) and
Ac. kylinoides FELDMANN (1958). However,
it differs from these three species in that
they are all epiphytic and composed of
few-celled erect filaments.

3) Distinctive carposporophyte morphol-
ogy: The morphology of the carpogonium,
particularly trichogyne shape, is rather
similar to that of Auw. australis (LEVRING)
WOELKERLING (1971), but Awu. australis is
epiphytic with short erect filaments with
or without branches, and is dioecious.
Postfertilization development and the sim-
ple carposporophyte resemble those of
Kylinia rosulata ROSENVINGE (FELDMANN
1958) and Ac. polyblastum (ROSENVINGE)
B@RGESEN (STEGENGA & BORSJE 1977), spe-
cies which are quite morphologically dis-
tinct from the present species.

Plants bearing monosporangia were very
rare in the materials at hand. In contrast,
monosporangia are quite common in most
other species of Acrochaetiaceae. Their
scarcity in the present material may be
due to one of several factors: 1) The
season when this plant was collected is the
optimum time for this plant to produce
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sexual reproductive structures and carpo-
sporangia rather than monosporangia ; con-
sequently, it is thought that this plant
produced monosporangia already and liber-
ated most of them prior to collection. 2)
The local environment inhibits this plant
from producing monosporangia. 3) This
plant has tended to lose its ability to pro-
duce monosporangia during its evolution.

Genera of the Acrochaetiaceae have been
variously delimited on the basis of plastid
morphology, occurrence of pyrenoids, basal
system morphology, and mode of repro-
duction. According to basal system, this
species belongs to the genus Kylinia
(RosENVINGE 1909 ; KyYLIN 1944) which is
characterized by having a unicellular base.
On the other hand, based on plastid mor-
phology, this species should be referred to
the genus Chromastrum (PAPENFUSS 1945)
which possesses stellate plastids. Howeves,
recent culture studies have shown that
some taxa with unicellular bases aiternate
with taxa with multicellular bases in their
life histories (Knaccs & Conway 1964;
WEsT 1968 ; BorsjE 1973 ; BoiLLoT & Ma-
GNE 1973; STEGENGA & VRoOMAN 1976;
STEGENGA & BorsjeE 1977 ; STEGENGA 1978).
Other studies have shown that plastid mor-
phology is a species-constant but not a
genus-constant character (WOELKERLING
1971). Therefore, we prefer to follow
WOELKERLING (1971, 1973) and DixoN and
IRVINE (1976, 1977) and use the genus name
Audouinella for this species until further
knowledge of the Acrochaetiaceae is accu-
mulated.
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Transfer of the Hawaiian red alga Cladhymenia
pacifica to the genus Acanthophora
(Rhodomelaceae, Ceramiales)

Gerald T. KrRAFT

KRAFT, G. T. 1979. Transfer of the Hawaiian red alga Cladhymenia pacifica SETCHELL to
the genus Acanthophora (Rhodomelaceae, Ceramiales). Jap. J. Phycol. 27: 123-135.

The tropical red alga Cladhymenia pacifica SETCHELL (Chondrieae, Rhodomelaceae),
from Hawaii and Tahiti, is geographically removed from the temperate New Zealand spp.
on which Cladhymenia is based. This study shows that although C. pacifica resembles
the type (C. oblongifolia H. & H.) in its flattened fronds and lack of correspondence in
length between central axial cells and associated pericentrals, it differs from C. oblongifolia
in its possession of acute spines and its radially-branched main axes, which are features
within the Tribe Chondrieae of the tropical genus Acanthophora. The morphology of Ha-
waiian C. pacifica is compared with Acanthophora spicifera, A. dendroides and Cladhymenia
oblongifolia, and the new combination Acanthophora pacifica (SETCHELL) KRAFT is made
after consideration of generic criteria within the Chondria-group.

Gerald T. Kraft, Botany School, University of Melbourne, Parkville, Victoria 3052,

Australia.

Cladhymenia pacifica SETCHELL (1926, p.
102) is a shallow subtidal species locally
abundant at scattered localities in the Ha-
waiian Islands. Apart from Hawaii the
alga has been recorded only from its type
locality, Tahiti, and is thus rather remote
geographically from the bulk of Cladhy-
menia species, which are endemic to the
cool temperate waters of New Zealand.
Cladhymenia oblongifolia, the lectotype of
the genus (KyLIN 1956, p. 550) and C. lyallii
were originally described by Hooker fil. &
HARrVEY (1845,p. 539) from the South and
North Islands respectively, while a third
New Zealand species was recently trans-
ferred to the genus as C. coronata (LINDAUER
& SETCHELL) SAENGER in SAENGER, DUCKER
& Rowan (1971, p. 105). A fifth species,
based on sterile deep-dredged specimens
and referred to Cladhymenia with doubt,
is C. lanceifolia TavyLor (1942, p. 137, pls
3, 4) from the Caribbean.

SETCHELL described Cladhymenia pacifica
from tetrasporangial collections and tenta-

tively allied it to Cladhymenia on the basis
of the flattened fronds and distinct rhizomes.
Major defining features of the tribe Chon-
drieae, to which Cladhymenia belongs, are
the distinctive morphology of the sperma-
tangial branchlets and the prominent central
axial filaments within the generally pseu-
doparenchymatous cross sections of the
fronds, both of which were lacking in
SETCHELL’s material. He thus left the pos-
sibility open that the species might ulti-
mately prove to belong to a genus of the
Laurencieae such as Rodriguezella.

The Chondrieae contains 7-8 genera of
fairly uniform anatomy, although most are
little-known and geographically limited
(such as Cladurus, Coeloclonium, Dolichocelis
and Husseyella from southern Australia, and
Cladhymenia itself from New Zealand). The
two main genera of the group, Chondria
and Acanthophora, are widespread, however.
Chondria is common from tropical to high
latitudes and is the most broadly defined
genus of the tribe. It contains both terete
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and flattened members and includes spe-
cies with growing tips that are either
in apical depressions or prominently ex-
serted (DEToni 1903; FELDMANN 1949).
Chondria differs from the closely-related
Cladhymenia in the far greater degree of
thallus flattening of the latter, which also
(FALKENBERG 1901, p. 219) produces hyphal
filaments of varying diameters among the
pseudoparenchymatous cells of the medulla,
unlike Chondria. Acanthophora is pan-
tropical, extending into warm, temperate
seas in the Southern Hemisphere, and is
distinguished by the presence of short acute
spines that are produced in spiral order along
the lateral branchlets. Unlike Chondria, all
Acanthophora species described so far are
terete.

Recent collections of Hawaiian Cladhy-
menia pacifica, as well as the type species
of the genus (C. oblongifolia) from New
Zealand and two species of Acanthophora
(the type, A. spicifera (VAHL) BOERGESEN
from Hawaii and the Philippines and A.
dendroides HARVEY from Australia) have
confirmed the position of C. pacifica in the
Chondrieae but have led me to question its
association with the genus Cladhymenia.
On the basis of my observations this species
seems most strongly allied to Acanthophora,
to which it is herein transferred as the
first flattened representative of that genus,

Acanthophora pacifica (SETCHELL) comb.
nov.

Materials studied: The following collec-
tions have been examiend:

A. Cladhymenia pacifica i) Hanauma
Bay, Oahu, Hawaii. 1.5m deep on coral
rubble at innermost reef margin (Kraft &
Mitchell Hoyle, 28. i. 1978. MELU, K 6486).
ii) Kukii Point, Nawiliwili Harbor, Kauai,
Hawaii. 1.0-1.5m deep on rock mounds
(Kraft, 11. ii. 1977. MELU, K 6499).

B. Acanthophora spicifera: i) Nangalao
I, northern Sulu Sea, Philippines. 15m
deep on coral debris (Kraft, 22. iv. 1968.
MELU, K 556). ii) Kaneohe Bay, Oahu, Ha-
waii (Doty, vii. 1977. MELU, K 6587). Ka-
hala, Oahu, Hawaii (Kraft, 19. ii. 1978.
MELU, K 6588).

C. Acanthophora dendroides: i) Port
Denison, W. Aust. 0.5-1.5m deep on jetty
pilings (Kraft, 14. xii. 1971. MELU, K 3926).
ii) Gladstone, Queensland. Drift (Kraft, 2.
viii. 1978. MELU, K 6589).

D. Cladhymenia oblongifolia: i) Eve-
ning cove, Ringa Ringa, Stewart I, N.Z.
2-3m deep on rock (Kraft, 9. xi. 1972.
MELU, K 4377). ii) Bethells Beach, North
Auckland, N.Z. Mid-eulittoral on rock (Kraft
& Karl Johnson, 22. v. 1974. MELU, K 4766).
iii) Oaro, N.Z. Drift (Tatjana Parsons, 20.
iii. 1973. CHR 230906). iv) Old Wharf,
Kaikoura, N.Z. 3 m deep (V. Hoggard & G.
Fenwick, 13. xi. 1973. CHR 319471).

Morphology

A. Cladhymenia pacifica: The plants
reach lengths of 3-10 cm and form gregari-
ous clumps (Fig. 8) on solid substrata such
as coral blocks and basaltic rocks. The
primary axes are anchored by fleshy, fluted
holdfasts 3-4 mm in diam. above which
both erect and semi-prostrate axes issue.
The lower axes of erect fronds are initially
subterete, 1-3mm in diam. and 4-6 mm
long before expanding into the distal flat-
tened blades. Prostrate axes form hold-
fasts where they contact the substratum
and can give rise to either erect or further
rhizomatous axes. Sections through the
rhizomes and lower erect fronds show a
prominent central filament surrounded by
roughly isodiametric cells (80-100 #m diam.)
without interspersed rhizoids or hyphae.
The outer cortex is usually a single layer
of radially elongated cells about twice as
deep as wide (ca 50X 25 #m), although oc-
casionally all or part (Fig. 19) of the cortex
may be covered by a second layer, giving
a growth-ring like appearance.

The flattened blades range from 1-4mm in
width and 200-600# m in thickness. Except
near the apices most branching is from the
margins and consists of either short spi-
nous enations, longer determinate branch-
lets, or more or less indeterminate laterals.
Branching may be somewhat pinnate (Fig. 1)
or subdichotomous (Fig. 2). Substance of
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the fronds and rhizomes is cartilaginous,
and colors range from reddish-yellow to a
deep reddish-brown.

Growing apices of both main axes and
lateral branchlets (Figs. 3, 5) are generally
pyramidal and beset with a few short tri-
choblasts, although some apices are nearly
flush with the surrounding branch tissue
and lack trichoblasts altogether. The un-
branched or sparingly dichotomous tricho-
blasts of female gametophytes and tetra-
sporophytes are confined to the apices
and are seldom more than 5-6 cells long.
Trichoblasts of spermatangial plants differ
in being a few cells longer, bushier, and
persistent on the faces of the axes for some
distance from the tips as well as at the
apices themselves.

Sections cut near the apices show 5 dis-
tinct pericentral cells surrounding the cen-
tral axial filament, but these may all be
obscured lower in the blades by growth of
the peripheral inner cortical cells into a
densely compact pseudoparenchyma (Fig.
20). The outer cortex consists of a single
layer of pigmented cells (Fig. 6) 1.5-6 times
longer than broad which are longitudinally
aligned and laterally pit-connected. Two
features distinguishing the isodiametric
hyaline cells of the interior of the thallus
are occasionally numerous lenticular thick-
enings (Fig. 6) and the secondary pit-connec-
tions which in lower parts of the blade can
become very wide (7.5-10 #m in diam.) and
blocked by a circular aniline-blue staining
plate 10-12 gm in diam. (Fig. 21). Adjacent
cells of the central axial filament form
prominent bulges at their junctions and do
not correspond in length with their asso-
ciated pericentral cells beyond the first few
articulations of the axis (Fig. 22).

Unequal growth of lateral pericentral cells
and their derivatives results in the almost
immediate flattening of the major branch or-
ders. Nevertheless the characteristic spi-
rally produced spines occur on the faces of
the blades (Fig. 5) as well as the margins
for some distance from the apices, partic-
ularly on gametophytic plants. The spines
are initiated from the abaxial sides of the

basal segments of trichoblasts (Fig. 23) but
do not themselves bear trichoblasts.

Determinate branchlets that become tet-
rasporangial stichidia (Fig. 3) remain terete
but otherwise resemble the main axes in
giving rise to spirally arranged spinous lat-
erals. Tetrasporangial branchlets are for-
med either singly or in dendroid clusters
along the margins of the fronds (Fig. 2).
Several tetrasporangia form in a whorl at
each tier of the central axial filament, the
sporangia reaching 100 #m in diam.

Spermatangial thalli (Fig. 1) bear sper-
matangial platelets typical of the Chondrieae
on modified trichoblasts mostly associated
with the faces of the upper frond and lower
portions of the upper spines (Fig. 4). The
platelets are attached to the frond by a 1-2
celled uniseriate stalk and are surrounded
by a 1-2 layered sterile margin.

Cystocarpic plants produce spinous lat-
erals in a spiral arrangement, with most
procarps and subsequent cystocarp devel-
opment taking place on the marginal spines
(Fig. 5). A single procarp forms on the
adaxial side of each fertile spine and is
surrounded by a pericarp prior to fertiliza-
tion. Conspicuous features of the carpo-
gonial branch are its more-or-less horizontal
alignment along the spine axis and the
prominently staining basal and suprabasal
cells (Fig. 24). Although the complete pro-
carp has not been seen in this material, it
appears to be strictly comparable to that of
Acanthophora spicifera (Fig. 25, and see
below).

B. The genus Acanthophora: Acan-
thophora contains two groups of species,
both represented in the Indian and tropical
Pacific Oceans. In the first group, com-
prised of the imperfectly delimited taxa
A. delilei [=A. mnajadiformis (DELILE)
PaPENFUss 1968, p. 96], A. dendroides
(Fig. 7), A. muscoides and A. ramulosa,
acute spines are present on both the lateral
branchlets and the main axes of the thallus.
The taxonomy of several species of this
section has been discussed recently by Isaac
& CHAMBERLAIN (1958) and STEENTOFT (1967).
The second group contains members in
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which spines are spirally ordered on deter-
minate lateral branchlets but absent from
the main axes. Although a number of
species have been attributed to this section,
recent taxonomic treatments (reviewed by
Dorty, 1961) have tended to regard them as
expressions of the one widely distributed
species A. spicifera.

As found in the Philippines and Hawaii,
tetrasporophytes seem to be the most com-
monly encountered reproductive from of A.
spicifera (Figs. 8, 9). The stichidia (Fig.
9) are short lateral shoots with spirally
arranged spines lacking trichoblasts and
whorls of sporangia in tiers at each central
filament node. Apices of both the main
axes and tetrasporangial branchlets (Fig. 10)
are similar in A. spicifera, and consist of
a pyramidal apex usually surrounded by a
cluster of incurving, forked trichoblasts. In
A. dendroides the apices of determinate
branches can be either exserted or recessed
in shallow pits, in which latter case they
resemble closely any number of typical
Chondria species.

Branch cross-sections of Acanthophora
display 5 pericentral cells and a central
axial filament that are usually distinctive
even in mature axes. In the lower parts
of Hawaiian A. spicifera and Queensland
A. dendroides the cross-section is not uni-
formly “cellular” (as is usually indicated for
the genus), but consists of large isodiametric
cells interspersed with varying numbers of
smaller or filamentous cells, particularly
around the central axis. The outer cortex
of A. spicifera consists of longitudinally a-
ligned cells 4-5 times longer than wide.

Large plants of A. spicifera consist of con-
spicuously thicker lower axes that change
rather abruptly to much thinner axes above,
perhaps implying an association of per-
sistent basal parts with seasonally shed
branches. Holdfasts are usually thick and
fluted or digitate, capable of emitting rhi-
zoidal extensions near the base to form
additional holdfasts where these contact the
substratum, resulting in turfs or clumps of
interconnected plants.

Male thalli have not been examined in

this study, but are shown by ASKENAsY
(1888) and BOERGESEN (1918) to be typical
of the Chondrieae. Cystocarpic plants of
A. spicifera are apparently not common in
Hawaii. Procarps are characterized by a
4-celled carpogonial branch oriented paral-
lel to the adaxial surface of the bearing
spine, with the trichogyne emerging from
the base of the pericarp (Figs. 11, 25). The
basal cell of the carpogonial branch (Fig.
12) is particularly prominent in mature
procarps. Cystocarps develop on the adaxial
surface of the spine and are surrounded by
a flask-shaped pericarp (Fig. 13).

C. Cladhymenia oblongifolia : This spe-
cies is widespread in New Zealand from
mid-intertidal to sublittoral habitats. Thalli
arise in clusters (Fig. 14) from an aggregate
holdfast of several discoid and rhizoidal
basal parts and reach 10-30 cm lengths and
widths of 1-4 cm. Apices of main axes (Fig.
15) and tetrasporangial branchlets (Fig. 16)
are either very slightly protruding or re-
cessed in shallow depressions, where they
either lack trichoblasts entirely or bear
them as a few short, unbranched filaments
(Figs. 15, 16). All branch orders are strictly
marginal, with few trichoblast scars even
visible on the surfaces of the fronds.

Cross-sections of the lower blades usually
display the central axial filament, but the
5 pericentral cells are only seen clearly in
sections from the tip. The medulla consists
of numbers of large isodiametric cells with
smaller, sometimes distinctly filamentous
cells interspersed between. In longitudinal
sections of young axes, cells of the central
axial filament are conspicuous (up to 450
#m long within 1 cm of the branch tip) and
have flared, trumpet-like ends. Surrounding
the central axis are some elongate cells
100-250 #m long by 25 #m wide which ap-
parently derive from both pericentral and
outer medullary cells along the axis, and
by the growth of rhizoidal cells as adventi-
tious filaments from some medullary cells.
As reported by FALKENBERG (1901, p. 219),
it can be difficult to tell which of the two
sources any given filament of elongate cells
is derived from. A major difference between
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Cladhymenia and Acanthophora species con-
cerns the relation between the lengths of
pericentral cells and the central axial cell
from which they originate. In Acanthophora
spicifera and A. dendroides, both types of
cell are the same length and together form
the regularly tiered layers typical of most
Rhodomelaceae. In Cladhymenia oblongi-
folia, there is no conformity of length
between pericentrals and central axial cells
at any point behind the immediate apex.

Of particular prominence in Cladhymenia
are the lenticular thickenings (Fig. 26) which
can fill up to 3/4 the volume of scattered
cells in the center of the thallus. Cells
with lenticular thickenings usually remain
roughly isodiametric rather than becoming
elongate and stand out as glandular-like
dots on the surfaces of dried herbarium
specimens. These may be the structures
which FALKENBERG (1901) and others have
referred to as the distinctive Cladhymenia-
type glands.

The outer cortex consists of angular,
often hexagonal or cuboidal cells in surface
view which are seldom more than 2 times
as long as broad and often not strongly
longitudinally aligned. The cells are sec-
ondarily pit-connected and contain dissected
ribbon-like chloroplasts oriented perpen-
dicular to the cell long axis.

The tetrasporangia (Fig. 17) are borne in
terete, simple to variously-ramified marginal
branchlets that are completely free of spi-
nous appendages. Spermatangial platelets
typical of the Chondrieae are borne spirally
at trichoblast sites near the apices of terete
marginal laterals. Cortication is continuous
from the bearing branchlet to the expanded
disc of the spermatangial plate, obscuring
the uniseriate base of the male structure.

The determinate marginal branchlets of
female gametophytes are compounded of a
long axis on which 3-10+ lateral short
shoots are spirally aranged. These short
shoots are presumably homologous to the
fertile spines in Acanthophora, for each
bears a single procarp on its adaxial side.
Unlike the spines of Acanthophora and C.
pacifica, however, the procarpic laterals of

C. oblongifolia (Fig. 27b) have the blunt
apices of the other branch orders and do
not form directly on the flattened main axes
or main branches (Fig. 27a). From 1-3
urceolate cystocarps develop on the fertile
laterals.

Discussion

Someone accustomed to working with
untidier red algal orders than the Ceramiales
(the Gigartinales, for example) might be ex-
cused for finding generic distinctions within
some tribes of the Rhodomelaceae a bit
finely drawn at times. Such is certainly
the case with the Chondrieae, which
FALKENBERG (1901) shows to be exceptionally
uniform in regards to most critical vegeta-
tive and reproductive features. Thus the
separation between the two major genera
Chondria and Acanthophora appears to be
based entirely on the presence of the lat-
ter’s spines, with species like A. dendroides
(Fig. 7) being particularly Chondria-like (cf.
Weber-van Bossg, 1910) in the shape of the
apices, determinate laterals and stichidial
branchlets.

The work of FALKENBERG (1901, p. 218)
still constitutes the bulk of our knowledge
concerning the genus Cladhymenia. After
examining the two species C. lyallii and C.
oblongifolia, he concluded that their affini-
ties with Chondria were so great as to nearly
warrant the abandoning of Cladhymenia.
FALKENBERG found the habit and structure
of C. lyallii to be particularly Chondria-
like, reasons which may have prompted him
and ScuMITZ (ScEMITZ & FALKENBERG 1897,
p. 433) to switch the lectotypification of the
genus from the earlier C. lyallii of ScamITZ
(1889, p. 447) to the rather more distinctive
C. oblongifolia. FALKENBERG based a justi-
fication for Cladhymenia mainly on two
features which he thought peculiar to the
two New Zealand species. The medullary
hyphae, which intrude themselves between
pericentral cells and expand to become
virtually indistinguishable from them are
apparently absent in Chondria, although
adventitious medullary cells (DawsoNn &
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To6zON 1964) and rhizoids (FELDMANN 1949)
have been reported. FALKENBERG also noted
without particular emphasis the non-strat-
ified arrangement of central axial and sur-
rounding pericentral cells that is so prom-
inent a feature of C. oblongifolia. Most
unusual of all to FALKENBERG were the
“mucilage” cells within the thalli of both
species. It appears from the present study,
however, that these structures may simply
be extreme cases of the lenticular thicken-
ings which are found in several species of
Chondria, as well as Cladhymenia pacifica.

It would seem that a fair continuum
runs through the genera of the Chondrieae,
with Acanthophora, Chondria and Cladhy-
menia grading into one another in several
respects. There are species of Chondria in
which internal rhizoidal filments intrude
themselves between the cells of the medulla,
central axis and pericentrals (FELDMANN
1949), apparently as they do in Acan-
thophora. Acanthophora dendroides can
particularly resemble species of the sub-
genus Coelochondria, in which the growing
points are also located in apical pits.
Cladhymenia is similar to many of the
Chondrias in lateral branchlet structure,
location of procarps and possession of
lenticular medullary cell-wall thickenings.
It seems to differ from most Chondria
species primarily in the non-tiered arrange-
ment of its pericentral cells.

The morphological characters of Cladhy-
menia pacifica pose somewhat of a classifica-
tion problem. Their most striking resem-
blances to C. oblongifolia consist externally
in the broadly flattened habit and internally
in the non-tiered arrangement of the central
axial and pericentral cells. Opposed to this
are attributes more characteristic of Acan-
thophora than Cladhymenia, the most con-
spicuous being the spirally produced spines
and exserted apices with radially organized,
forked trichoblasts. As in Acanthophora
spicifera, the spines of C. pacifica subtend
the procarps (Fig. 27 a), invest the tetra-
sporangial short shoots, and arise in a spiral
fashion around the apices of all branch
orders.

At present the genera of the Chondrieae
seem insufficiently well known to judge the
absolute importance of either spines or non-
tiered pericentrals in separating taxa. The
latter feature seems rather fundamental,
but is not stressed in taxonomic treatments
of the tribe (KyrLin 1956), possibly because
it can also occur in Chondria (DAWSON &
To6zUN 1964). The development of Acan-
thophora procarps adaxially on spines which
themselves arise abaxially on trichoblast
basal segments may prove the one major
distinction between it and Chondria (and
Cladhymenia?), in which procarps are said
to be produced on the suprabasal segments
of dwarf trichoblast filaments (KyLiN 1928,
p. 86) at branch tips. The weight of evi-
dence inclines me to include Cladhymenia
pacifica in Acanthophora, and it is pro-
posed as a result of these studies to transfer
it to that genus as Acanthophora pacifica
(SETcHELL, Tahitian Algae---, U. Calif.
Publs. Bot. 12: 102. pl. 22, 1926) comb. nov.

Although attribution of a flattened species
to Acanthophora is made here for the first
time, similar ranges of terete to flattened
forms occur in Chondria itself and in genera
of closely neighboring tribes such as Lau-
rencia (SaiTo & WOMERSLEY 1974). Owing
to the presence of spines on both the main
axes and the lateral branchlets, the alli-
ances of A. pacifica would be with the A.
najadiformis group of species rather than
the A. spicifera section of the genus.

With morphological links between Acan-
thophora and Chondria already well-estab-
lished by the apical and determinate lateral
branch morphology of species such as A.
dendroides (cf. Weber-van Bosse 1910, p. 29,
as Acanthochondria falkenbergii) and by
some Chondrias in which apparently spine-
like laterals subtend the cystocarps (DAN-
GEARD 1951, p. 15); and with similar strong
links between Chondria and Cladhymenia
arguable in particular from Cladhymenia
Iyallii, the ties between Acanthophora and
Cladhymenia through A. pacifica appear to
close the circle and point even more strongly
to the overall unity of the distinctive
Chondrieae Tribe.
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G. T. 957 b: NIDAENZE Cladhymenia pacifica
SETCHELL @ b4/ Y BADOBE

NIAROE e F b OBHMATE Cladhymenia pacifica SETCHELL (7 £ = v €8} (& Cladhymenia
Bobtilolk=a—v—5 v FEORKELIMWENCH N T\ 5, C. pacifica i1.% 4 7D C. oblongifolia
LRFPREEGEY oz &, ROMIRE AOHERIIGE L2 ETUTWBITh ED, filRd oo ERUEES
CESREABTHZ L TR, ThoORBRBFERO L7/ VRLIGETH S,
DYEEYR Acanthophora spicifera, A. dendroides, C. oblongifolia & I#; L, Chondria-group N TDEDHE
#hEE LT Acanthophora pacifica (SETCHELL) KRAFT O A ¥ %4T - 1= (Botany School, University

of Melbourne, Parkville, Victoria 3052, Australia)

Figs. 1-6. Acanthophora pacifica (SETCHELL) comb. nov. 1. Habit of a spermatangial
thallus. 2. Tetrasporophyte with marginal clusters of tetrasporangial short-shoots
(arrows). 3. Tetrasporangial branchlets growing from exserted apices (arrows) and bearing
spirally-arranged acute spines. 4. Spermatangial plate. 5. Gametophyte with procarps
on the adaxial spine surfaces (arrows). The younger (small arrow) illustrated in Fig. 24.
6. Lenticular thickenings (arrow heads) within outer medullary cells. All material MELU,
K 6499. Scales, 1, 2=2cm; 3=100 #m; 4, 5=200 #m.

Fig. 7. Acanthophora dendroides HARVEY. Habit with spines on both main and lateral
axes. MELU, K 3926. Figs. 8-12. Acanthophora spicifera (VAHL) BOERGESEN. 8. Habit
showing spines confined to the determinate lateral branchlets. 9. The acute spines in-
vesting a tetrasporangial shoot. 10. Exserted, trichoblast-bearing apex of a stichidial
branchlet. 11. Emergence of the trichogyne (arrow) from the base of the pericarp in a
young procarp. Details in Fig. 25. 12. Prominent basal cell of a carpogonial branch in
an older pericarp. 8=MELU, K556; 9, 10=MELU, K6588; 11, 12=MELU, K 6587.
Scales, 7, 8=2cm; 9=500 #m; 10=100 #m ; 11, 12=50 #m.

Fig. 13. Acanthophora spicifera (VAHL) BOERGESEN. Position of a maturing cystocarp
on the adaxial spine surface. MELU, K 6588. Figs. 14-17. Cladhymenia oblongifolia
HOOKER & HARVEY. 14. Habit of a subtidal specimen. 15. Apex of a main axis in
which one apical row lacks (small arrow) while the other bears (large arrow) trichoblasts.
16. Apex of a tetrasporangial branchlet with unbranched trichoblasts. 17. The spine-free
tetrasporangial branchlet typical of Cladhymenia. 14=MELU, K 4377; 15—17=CHR
319471, 13, 15, 16=100 ytm ; 14=2cm; 17=500 ptm.

Figs. 18-22. Acanthophora pacifica (SETCHELL) comb. nov. 18. Habit of a thallus dis-
sected off an irregular limestone block. 19. Cross-section of a stoloniferous basal axis.
20. Cross-section of a mature blade. 21. Cells of the outer medulla and cortex showing
the prominent pit-connections between inner cells. 22. Longitudinal-section from 1cm
behind the apex of a major axis. 18=X4.2; 19=X100; 20= X68; 21= X240; 22= X 262.

Figs. 23, 24. Acanthophora pacifica (SETCHELL) comb. nov. Initiation of a spinous lateral
from the abaxial side of the basal cell of a trichoblast (arrow). 24. Early procarp on
the adaxial side of a marginal spine (detail from Fig. 5). 25. Acanthophora spicifera
(VAHL) BOERGESEN. Detail of the procarp in Fig. 11, showing the horizontally-aligned
carpogonial branch and one of the two groups of sterile cells on the supporting cell.
26. Cladhymenia oblongifolia HOOKER & HARVEY. Section of a lower axis with three
cells (arrows) displaying prominent lenticular thickenings. 27. Schematic diagrams of
the difference in procarp placement between Acanthophora species, including A. pacifica
(Fig. 27 a) and Cladhymenia oblongifolia (Fig. 27b, c). 23-25= X633 ; 26= X 227.

~94ED C. pacifica
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Transfer of Cladhymenia pacifica to Ncanthophora
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Figs. 18-22.
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Figs. 23-27.
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Actinotrichia robusta, a new species of the

Chaetangiaceae (Nemaliales, Rhodophyta)

Hiroshi ItTono

IToNO, H. 1979. Actinotrichia robusta, a new species of the Chaetangiaceae (Nemaliales,

Rhodophyta). Jap. J. Phycol. 27: 137-141.

Actinotrichia robusta sp. nov. is proposed as a new species based upon specimens from
the Ryukyu Islands, southern Japan and from the Marquesas Islands. The proposed new
species is distinct from A. fragilis, the type and the only previously known species of the

genus, because of its toughness in texture, cylindrical branches diverging at narrow angles,

free assimilatory filaments irregularly arranged on the thallus surface at first, and further

differing in the early deciduous nature of the free assimilatory filaments.

Generic features of Actinotrichia, in connection with Galaxaura, are discussed briefly.

Hiroshi Itono, Department of Biology, Faculty of Science, Kagoshima University,

Kagoshima, 890 Japan.

Actinotrichia is a calcified member of
the red algal family Chaetangiaceae and
the only species known up to the present
is A. fragilis (FORSSKAL) B@GRGESEN (1932).
A. fragilis is known from the Red Sea,
tropical and subtropical parts of the Indian
Ocean and the western to central Pacific.
In southern parts of Japan, A. fragilis is
distributed widely and has been treated
only in floristic lists and morphological
accounts on this species are absent (YAMADA
& Tanaka 1938; Secawa & KaMURA
1960).

The author was fortunate to find some
specimens which undoubtedly belong to
Actinotrichia but differ conspicuously from
A. fragilis. These noteworthy specimens
were probably treated as conspecific to A.
Jfragilis or as members of some Galaxaura
species in the previous floristic treatments
of southern Japan. However, closer exam-
ination of these specimens reveals that they
should be separated as a distinct species
from A. fragilis.

This paper describes these algal speci-
mens in comparison with A. fragilis and
briefly discusses the generic features of
Actinotrichia in reference to Galaxaura.

Materials and Method

Materials used in the present study were
collected by Dr. T. TANAKA and by the
author from the Ryukyu Islands, southern
Japan. Additional materials from the Mar-
quesas Islands, which are deposited in the
Herbarium of Dr. R. T. Tsupa, University
of Guam (RT # 4310), were also used in this
study. A total 43 specimens (21 gameto-
phytic plants, 15 tetrasporophytic plants,
and 7 sterile plants) were used in the
present study.

A large number of specimens of Actino-
trichia fragilis deposited in the Herbarium
of the Faculty of Science, Kagoshima Uni-
versity (specimens from southern parts of
Japan, Taiwan and the northern Philip-
pines) and the Harbarium of Dr. R. T.
Tsupa, University of Guam (specimens
from Micronesia), were also used in the
comparison with the new species.

Slides for internal morphological obser-
vations were prepared by decalcifying small
portions with weak hydrochloric acid, stain-
ing with 1 per cent aqueous aniline blue,
fixing the stain with a drop of 1 per cent
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hydrochloric acid, and mounting the mate-
rials in 50 per cent glucose syrup (Karo

brand).

Description

Actinotrichia robusta 1ToNO sp. nov.

Plantae ad 7.5cm altae, ad substratum
disco adfixae ; ramis teretibus, siccitate ad
apicem interdum compressis, plus minusque
regulariter dichotomis, divergentibus an-
gulo angustos, segmentis subarticulatis, 2—
9mm longis, 0.4-0.6 mm diam., vix calce
siccitate robustibus, inconspicue transverse
striatis, barbatis cum filamentis assimila-
toriis annulos angustos vel irregulariter
dispositis ; filamentis assimilatoriis deciduis,
9-12 pm  diam., cellulis duplo vel triplo
longioribus quam latioribus ; filamentis me-
dullariis 6-9 ##m diam.; cortice parenchyma-
toso, 3- vel 4-stromatico, 75-90 #m crasso,
cellulis intimis quam aliis grandrioribus

Fig. 1.
specimen (HI 19781).

ovoideis vel subrectangularibus, cellulis
intermediis hypodermaticisque minoribus
quam intimis, subglobosis, cellulis epider-
matis crasse circumvallatis, angularibus, 9-
15 p#m diam., in sectione transversali frondis
lunatis, 9-15 #m altis ; tetrasporangia in cel-
lulis filamentorum assimilatorum, ovoidea,
18-21x21-28 #m  diam., cruciater divisa;
conceptaculis globosis, in thallo immersis,
ostiolis ad superficiem aperantibus.
Holotypus : HI 19781 in herbario Universi-
tatis Kagoshimensis. In loco dicto Yona-
guni Is., legit T. Tanaxa (15-1V-1935).
Plants up to 7.5cm tall, attached by a
discoid holdfast; branches terete, apex
sometimes compressed when dried, more
or less regularly dichotomous diverging at
narrow angles, segments subarticulate, 2-
9mm long and 0.4-0.6 mm diam., less cal-
cified and robust when dried, inconspicu-
ously striated, barbate with assimilatory

filaments in narrow rings or in irregular

Actinotrichia robusta 1TONO. Habit of the holotype
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arrangement ; assimilatory filaments decid- cortical tissue strongly parenchymatous, 3-
uous, 9-12 #m diam., cells 2-3 times as long to 4-stromatic, 75-90 ym thick, cells of the
as broad ; medullary filaments 6-9 gm diam. ; innermost layer the largest, ovoid or sub-

Figs. 2-7.  Actinotrichia robusta ITONO

Fig. 2. Surface view of the epidermis showing angular epidermal cells and
circular cell lumens. Fig. 3. Surface view of epidermis showing three initials
of assimilatory filaments. Fig. 4. Cross section of the axis. Fig. 5. Cross
section of the axis showing tetrasporangia on the assimilatory filaments. Fig. 6.
Cross section of the axis showing spermatangia within conceptacle. Fig. 7.
Cross section of the axis showing schematic illustration of the cystocarpic
conceptacles.
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rectangular, cells of the intermediate layers
smaller than the innermost cells, more or
less subglobose, the epidermis composed
of thick walled cells, angular in surface
view, 9-15p¢m diam., in sectional view
semilunate 9-15 #m thick; tetrasporangia
produced on the cells of assimilatory fila-
ments, ovoid measuring 18-21X21-28 um
diam., cruciately divided ; conceptacles glo-
bose, immersed, provided with ostioles on
the thallus surface.

Holotype: HI 19781, deposited in the
Herbarium of Kagoshima University. Col-
lected by T. TANAKA on April 15, 1935.

Type locality: Yonaguni Island, south-
ern Japan.

Distribution : Yonaguni Island, Iriomote
Island, Yoron Island, Okierabu Island,
Tokunoshima Island, Kakeroma Island,
Ukejima Island and Amamioshima Island,
Ryukyu Islands, southern Japan; Taiohae
Bay, Marquesas Islands.

Japanese name: Shimasodegarami (nom.
nov.)

Discussion

Weber-van Bosse (1921) and SVEDELIUS
(1952) distinguished the genus Actinotrichia
from Galaxaura, as well as from other
red algal genera, by the presence of per-
sistent assimilatory filaments on the thallus
surfaces and by the absence of dimorphism
between tetrasporophyte and gametophyte.
In Actinotrichia, SVEDELIUS (1952), futher-
more, cited the importance of the presence
of both fertile and sterile branches at the
periphery of the spermatangial cavity, and
of the cystocarps resembling closely those
of Scinaia. Most features of Actinotrichia
mentioned by SVEDELIUs (1952) are gener-
ally seen in the new species (Figs. 2-7) and
leave no doubt that it belongs to Actino-
trichia.

Actinotrichia robusta differs from A.
fragilis in the following characteristics.
The branches of A. robusta are branched
dichotomously at narrow angles (Fig. 1).
The branching manner of this species sug-
gests that it closely resembles the slender

form of certain species of section Oblon-
gatae (CHou 1945) of Galaxaura. In A.
fragilis, the branches above the dichotomy
diverge at wide angles. In surface view
of the epidermal layer, cell lumens are
circular in A. robusta (Fig. 2), while in A.
Jfragilis they are angular except for the
cells bearing the assimilatory filaments
which have the circular cell lumen. This
suggests that in A. robusta there is no dif-
ferentiation of the shape of the cell lumen
among the epidermal cells with or without
the assimilatory filament, and all of the
epidermal cells are capable of producing
assimilatory filaments which arrange irreg-
ularly on the thallus surface. The axes of
A. robusta are more or less tough in tex-
ture due to the slight amount of calcium
accumulation ; on the other hand, A. fra-
gilis is consistently fragile and hard in tex-
ture caused by the heavy calcium accumula-
tion.

The most distinctive feature of A. ro-
busta is that the assimilatory filaments are,
at the younger parts of branches, produced
in rings or entirely absent, and subse-
quently they are produced irregularly on
all sides of the axes. The axes, therefore,
possess irregularly arranged filaments, i.e.,
in some parts are quite devoid of them.
These assimilatory filaments, as seen in A.
robusta, are early deciduous and they dis-
appear entirely in the older parts of the
axes, or even in more or less younger
parts. OKAMURA (1916) already mentioned
that in A. fragilis (as A. rigida) the assimi-
latory filaments are lost in the lower parts
of the older branches leaving annular marks
on the axes. In A. robusta, the axes lack
clear annular marks on the axes after the
loss of the assimilatory filaments since
these filaments are not produced in rings.
Thus, A. robusta is markedly different from
A. fragilis.

In separating Actinotrichia from Galaz-
aura, many phycologists (DECAISNE 1842 ;
SvepELIUS 1952; KyLIN 1956) used the
presence of persistent assimilatory filaments
in rings as one of the most distinctive
characteristics of the genus Actinotrichia.
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Based on this study, the deciduous nature
of the assimilatory filaments in A. robusta
suggests that the presence of the persis-
tent assimilatory filaments in rings is not
sufficient as the criterion for the genus
Actinotrichia. The only vegetative charac-
teristic of Actinotrichia as distinguished
from Galazxaura, is the complete absence
of the dimorphism between tetrasporophy-
tic and gametophytic plants.

Presently, A. robusta is known only from
the Ryukyu Islands, southern parts of Japan
and from the Marquesas Islands (ca. 139°W,
8°%’S). These two localities are distantly
isolated, and, thus, A. rcbusta shows a
disconnected distribution. A. robusta was
not recognized in other collections from
Taiwan, northern Philippines and Micro-
nesia. A distributional review of A. fragilis
was made by CoRDERO (1975), and he re-
ported Tahiti as the easternmost limit in
the Pacific for this genus. The occurrence
of the new species from the Marquesas
Islands extends the range of the genus to
the east at approximately 139°W.
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FREBEFRER=ZK: EOFOZLODEULNWOED Isamu AKATSUKA:

Correct spelling

of scientific name for “Hiziki” or “Hijiki”

b Y O¥RY, BT X > GLTHREER,D
BEE T, B TBOLIIHENE ADR, BEL
Tt WREH B, By OBl LTULET, Bhx
Hijikia ¥ 1-i% Higikia LIEHLOBBF LR 5,
ZhiddleR L EERERORBEFWD o — < FLEOK
F B Y ELCRRETS X 5K, B (1956) o HA&
BERFTER CTL el 0 AR5 B> T BIRRET
2, BELLUARML Lhdk, ETOBEO0IL, &
W% H. fusiforme L3 ABETHH, MFIZX »
T2 FIFEW S hi-B I i, AEEOR
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T H. fusiforme (HARV.) OKAM. ¢ DERE{LD
FEHRIA T3 2 EBREAD—ETHA 5,

BB YOFE LT, FREBS IOCRE LK
ETHRE®RD X 5 TH B,

J5HR (1965, p. 410, Hizikia fusiforme; FEB|D p.
36, Hijikia fusiforme), FJH (1934, p. 68, Higikia
Sfusiformis), kS (1936, p. 314, Hijikia; 314-315,
Hijikia fusiforme; 945, Hijikia; 1956, p. 314-315,
Hizikia fusiforme; 943, fusiformis, Hijikia), Ff
H-B4A - =i (1963, p. 92, Hijikia; 286, 495, H.
Sfusiforme),

BERREUAOEI N ORED 5\ EREE
MNOERERMBEEZONBDOT, EEXTHLEN
B55, EFINEXBCEBIERG & Ehefib$<
HZbhb,

FROFRETIRDEEH T, ZOLIRBEDHON
ELw:

Hizikia, Gen. nov., Icon. Jap. Algae 6: 95
(Japanese), 99-100.

H. fusiformis (HARVEY) OKAMURA, Icon.
Japan. Algae 6: 95 (Japanese), 100. 1932.
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HEFERZEO/PRBAEBCIL 7 7 v BOEREL
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IR¥ELE 1965, WEFAH, MEK. MEHEZBEN
#, HR.
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1936. BHAWHERE, K. AEHZBHE,
B,
1956. BA#EHEEE, TELTIR. AEZE
EE, WK,
FEEZRS - HARE - ZHBKE 1963. K B 4 .
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YYFUUATHESATVA T ORE

B3 XK i

JeiE R E IR R PR R (051 EHih 8L 1-13)

SAKAL 1979. Notes on Cladophora opaca and C. rupestris f. submarina (Chlorophyta). Jap.

J. Phycol. 27: 143-148.

When describing Cladophora opaca SAKAI 1964 (=C. glaucescens sensu YENDO, non
HARVEY), the writer did not give any figures. Here the writer gave camera lucida drawings

to C. opaca, and distinguished this species from C. glaucescens and C. rupestris {. submarina

FOSLIE having similar cell dimension to that of C. opaca. As for the Japanese population

of C. rupestris (L.) KUTZING, there is no need to recognize forma submarina FOSLIE.

Yoshio Sakai, The Institute of Algological Research, Faculty of Science, Hokkaido
University, Bokoi-Minamimachi, Muroran, 051 Japan.

YENDO (1916, p. 248) »3#¢ ¥ Cladophora glau-
cescens HARV. ¥ AAHERBE LTHE L TLLk,
ZDELZISHL DEZT L ) AEREHOBEEHD Y 2
MZRWSRB X HiItl o, YENDO (1916) Xz D
W ER Lich - 128, YAMADA (1928, fig. 3) it
ZhEEIRL, WM - B (1944, p. 167) iz hic v
YFv oA s oMt E L. TOHREE (1964,
p- 62, pl. X1, 2) i2v ¥ > v # 7 4 5 HARVEY
(1849, p. 205) » C. glaucescens L BicHHDTHhHE
EHOETH B = L x4 b Cladophora opaca SAKAIL
RAELEREL, MBRITOEEYVF O+ I4%
BAWTHEE LTER LK RIS 2 Iy otce £2
THECOBEREY 5%, TOBRM VBN
MBELBL, YYFrv vt srv& C. glaucescens
B XA 7oA+ 74 C rupestris . submarina
FOSLIE & DRERLERDVTONS,

Cladophora glaucescens [CD(VT

YENDO (1916) {3 Trinity College D#E A iz kb
% HARVEY OEAKS IO EBEASFOEA X R L
T C. glaucescens LR Lich, ToHEOF T
Trinity College DA Drhic. WRIGHT 2 H A T
# 1 HARVEY % C. glaucescens var. japonica &
HBELIHScm ODREIDOERNR D It FH T
W3, WRIGHT M O a4 LcDik North
Pacific Exploring Expedition (1853-1856) DFi#
BEEDIAL LTARCKLITHD, ROKER

D5 BE LW EER I HARVEY (1859) 12 X » T
“Characters of new algae” & LT¥&®dbh, =D
dz Cladophora (v # 7+ B) BTEZTHIh T
AP, T var. japonica &\ HEREIALRIL,
ZOH, ZORIDERLZS N BFMIERH’~—
A — Fk2 0 Farlow Herbarium TRR X h,
DAWSON (1959) OfE#EIz X » CTHIREhiz, o
kA 7 B0 12 5ENGERER TR, £0
— & LT “206. C. glaucescens? var. japonnica.
Hakodadi (#:%5t : & #f) Bay, on Sargassa” Y A
F7 v 7ERTVB (p. 28), LasL, C. glaucescens
DEZII AL NI\ T, EEIL T D var. japonnica
LXNILORE DR TH D D% FIEFHED T
24V SN
C. glaucescens(GRIFFITHS ex HARVEY)HARVEY
EETREE# (HARVEY 1849 a, p. 205; KUTZING
1849, p. 403) 38 X O’ (HARVEY 1849 b, pl. CXCVI;
KUTZING 1854, tab. 24:1) & X huE, BRO/MIL
<, HET, B3k, 2~5 MlaokEr s\ TR
WL, BrREds, Bfibrcih, Sn
iz RR o T B, i, MlgDk & X 20T
KUTZING (1849) i, X Tu3E £ 1/50~1/40 line
(% 42~53 pm), RXRXERD 4~61TH Y, kDL
R -Cix 1/80~1/60 line (¥ 25~35 pm) T2~4 Dk
XFTHLEERLTS, HARVEY (1849 b) i3k
JEROWTERIL LT3, RoBEHOFT, £
ORI K ZDOW 3EDORIXETH LEB LT
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b, ¥i, HFEa—vy OvFISVREERRELL
SODERSTROM (1963) 13 & DRI DRV 5 4 7 &
KA 7020 H5BEL, fiv-z24 7OMROE
BRILE T 18~45 pm, HTEMT40~110m H b,
Ksga7 @O YUBEFEETTHEN)) T
/ANEE T 30~80 rm, AT #RC 50~150 #m T B 2%,
100 pm % Z 2 B DIV EDRT B,

C. glaucescens BRI X » CHiD B TeddA 7 v &
@ Rijksherbarium (L) ® KOSTER iz A DR
L& fkifi Lo & = A, GRIFFITHS » C. glaucescens
DEA TETHBA V7T v FD Torquay THEE
L, HARVEY % KUTZING - kAN > %
KUTZING M C. glaucescens LRIE LI DMRED
hT&fk, &ZAM, ZoOEAL VAN DEN HOEK
(1963, p. 85) iz X huif C. sericea (HUDSON) KUTZING

Fig. 1. Cladophora glaucescens (GRIFF.) HARV.
(L 937.155-144, Torquay, England, leg.
GRIFFITHS, det. KUTZING).

Fig. 2. Cladophora glaucescens (T, Hakodate,
Hokkaido, May 1903, K. YENDO).
This specimen was identified as C.
opaca SAKAI by the writer (1964, p.
62). Scale: 300 #m.

LEXNBRELDTHBE L C. glaucescens DAL
PH BT TN, —F7, SODERSTROM (1963, p. 79)
1 OO TED T 5D, C. sericea LR
LTk, 20 X3, AMla—ry 0k xA
Vv, AUECRESRERITH D iehis 2 ADER
BEE->TWAH, LIL, WwTFhik LT, GRIFFITHS
hiTorquay TELEE L7z = DEEARILRESK C. glaucescens
EEZBR, FRARI>TRBELCOBMESELS
RTWBLDTHB, Torquay EED Z DEEA (Fig. 1)
A4S cm DR EITER ALY LTH VB R ROY
RhPnichbhb, & OREAIE, RSP LB L
ThbE, Brho#inbob LL, RE/IBIx4M
b vit2fEOMB TR L, KT 30~60
rtm DOKIEHLTWBH, ZFOMD S Tit HARVEY
% KUTZING DRERB IR E L —FK LT\ 5,

IVFoFTHICONT

YENDO %3 C. glaucescens & LUIcH KBS M Y
FHBOEAE (TI) OFEAF (Fig. 2) 13420 cm Dk
EXT,EhelE L TR Y, ERO T LIHERETY
v, B rhoflFiz KUTZING ofik (Fig. 1)
DN D B BN TR B R LIOIRIE TH
K& L, MEoEmIZEL, ST, BEEzLA
EVETHB, MROKE 2HE K /MET YENDO
(1916) DERAK & [ U 30~40 pm 0E FEAH L, EX
RERD 3~4EThHBHH, NETREORIKL S
PR B~T0 m DERHFEL, EJFERD 2~4
f&Thb, 2% b, C. glaucescens (GRIFF. ex HARV.)
HARvV. & YENDO DFtEE C. glaucescens Li3Rils
55DTH5,

Z® YENDO DA L[F O Hi b oWl Bith
PHEDOE DEFMTEBTAZ EBMbAT W3, &
DIL, WENBR Y Y F v od 7D R4 TERE
L 7AbigE I LERIL 20T DESE BE D o (Figs. 3~5)
BTEEE JEh s S LR E S5 5 PR
DALTHAEL, 5~20cm DE X T, BIAGED D
WIEERE TRV, AEFRIE L KRB LUORERER
Iviesd, ATMOEKIEE TRIBE LT, Bk
2RWL, MEOBERIE 80~100 tm T, £ XIER
D15~35f%ThbH, HITEETHHHMCH b, X
ResB LT, Bixeom, BEEEET, #lko
B3 50~80 pm T, RIFERD 2~4ETHS,
IBITETHAD D\ ITRE, BOREL, Bk
WL, HETHHMXRCHAC#M Sz &b b, BEK
IRV D AR S R LT/ & Sk 7
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Figs. 3-5.

T

4

Cladophora opaca SAKAI (Esashi, Hiyama Prov., Hokkaido, April

1948, leg. et det. Y. SakKaIl). 3. Upper part. 4. Middle part.
5. Basal part. Scales: 300 #m.

L, 2~5fifanbin b, Seomiastisici#k s, oMl
DEFRIL 35~45 pm TR IFERD 2~5{%TH 5,

Z DILEMEDEEA R LU YENDO D fif lEDEE A&
RO/ MR b2z &, R X OBSR/ME O Se
PEIBHE - TR L, BB LA LFH THS
&, BRAE R b i MR D SRR E L LTS5 M
JALTF G2 &, BIOLHBITALZ LicEic
X b, Zoffif C. glaucescens (GRIFF. ex HARV.)
HARV. ERBIX B, S0z Ehb%E (1964) 11X
X1z Z oz C. opaca SAKAL (VY Y5 oo 7'4)
DHEE XK L1

IMETHORBBTIMTE6 R 1 itk Ly v
F A SIS hOE b o (Fig. 6) Ll
D (Fig. 7) £habht, & OERTEIBE TS
bh, 7~10cm DK X X T, RO FLIKRFARTEL
WA eV, BB b DRI b DEVFTIC RS
h, BOTEEDBLLE-TEY V7Y EEHDO LS
CHRZBZENRDD, HOMIcHDIXPEY b DFFFT

Zabh, WRE e/ 3~4 MiafgicRIBLT
B, WoMcdicsERPILE S DBERTTICH
BB, EORESBTITERIC & B/
HTwaZ &ndbb, LrL, BoELDTE,
Rop iz 2~3flme R B L, LELER—0#
fart 2 Ko/ ERHTCE RS EE L, ook
ChlbREPEDSBFOMENTT 2EERE
THRLIELIERBRS, Lo, HEVTho#
A 7D % D &N KR 3 OIS i B RE
THEL, LMK D, ORI RPILE
D DR TEAIKL 40~45 pm TH B H, Mllao
EIE S hOERLLOTIIERD 2~5{5 Th D,
Bohofid DT 3~5{5TH PV R\, D4,
BTHLER e EOWEIHERTLEDLDEIZEA
ERILTH S,

VAN DEN HOEK (1963) i3>+ 7+ BOfE%x 4 5§
THEEO—OL LTEHMROKIEZERL, #R
DN DH IS EOKEC I L TR—ETL Y
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Figs. 6-7. Cladophora opaca SAKAI (Oshoro, Shiribeshi Prov., Hokkaido,
June 1947, leg. et det. Y. SAKAI). 6. Dense form. 7. Loose

form. Scale: 300 y#m.

b DERVFFD b DXRIC 7 B A%, WOFHCFID LD
XHBWB AR R T EDXTV B, FidhoiT
FEED S DIEVTFREOBOW Y b DIEFIZFTVFTC
AF LIS HE RO E L > Tk Y, B
RO H OFFVFIO b D b OBEEIIE AR
EORRDPIEE S o TWB, ShEDT Emb, 4
&b ZORTITRD/PEER D&V I HEA B
D, WY hOMBROOFEHNFETBLDOLEDL
ha,

ADFTHICDNT

Y Y o A TED FHIE O e LD h Bk
C. glaucescens (& X b b, AARE VA 7y BHEHOF
i3, 4% (1963, p. 56, pl. XII, fig. 26) pif 7 oo
74 C. rupestris(L.) KUTZING {. submarina FOSLIE
ELIEBDRUTW B, HHEDA 7 4 7Ol
DR E S LA TEE 40~60 £m, & X ZERD
2~4 %, KT THERE 70~100 (~110) #m, & IITE
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B’D2~4 (~20) £ TH 5, BBALINETIRE-
AR O RED S - TKRL, BRI 120 pm i
L, RIVERDI~2{EL75, ThbOWEIIHE
BUKEXERED C. rupestris {. submarina FOSLIE
oA (Herb. FOSLIE, Norvegian austr. Svinor,
Aug. 1885) T X —FKTH, L»L, A 7oA+ 7+
TRABOERIEY ¥ F ot 74X D, ML LD
PR DL > TRIBL, &L, WRELZY, 4o
th e FE TR — OB find 3~4 ADBOH T %
oORLELIERDRD, i, 47 4 7 Ofifae
BEL, ZL0BEXThIIERD 1/10~1/6 fioE X
Lith, ThbDT EnbA T VI ITHEYvFor
I NLRATHZ ENTES,

YENDO (1915, p. 103) % C. rupestris KUTZING
MRAAFEELE LUtiEHE A ET A - L xE
W OFF @ e L, MK (1936, p. 58) 11 &
DEOMEYRI L, ZTofTHlanERL 60~
150 um THBH & LTW5%, Lhl, ZOMOEER
(KUTZING 1849, p. 396) itfifank & i3, &0
LB CERR 1/60~1/40 line (#9 36~52 #m) TR X%
ERD 3~4 4%, KTHTITER 1/25 line (¥ 85 /tm)
TRIVERD 6~10fETHB L XN T 5, LD,
MlROBERCOWTE L D%, #lxi¥ FARLOW
(1881, p. 51) i3 80~160 zm, HAUCK (1885, p. 453)
{3 60~150 #m, HAMEL (1925, p. 68) i 70~200 prm
RELR AR E X TWvWb, TDZ LD T
SODERSTROM (1963, p. 110) i3, $ERoWIeEizM
ROBEREKRELELTETEY, 45~125m AE
WMThBrELTWB,

C. hirta & KUTZING iZ X h &4 Xh, %IC VAN
DEN HOEK (1963, p. 71) iz X »C C. rupestris &
Xhi-EA (Fig. 8) 13 10cm 0k XX CREDL
DTHbB, TOETHBEFLMEEZ HT55 m,
K& & 5T 135 rm ORIR b %, ORI
WA ReREh, B, L L, T S
B TH B H KUTZING 25 C. rupestris (L.) KUTZING
LREELEAR (L 937-278-197) 13 8cm D K &
ICEVREYEL, Ao LRI TR, €—
AMEROMEE e h, HIKKRWEZATIRIT0 pm T
F#EL, THONMETIZ65um Vb DL HBAD,
WFhiZ LTh, Thboffiiz KUTZING B OR#
sk, 0 bh, ZoMOMIROERIZ,
REMBEEER L LT, HENEkoXEWLD
LY Eh 3,

e (1964) 13HHEO b DiLFiRo FOSLIE D

147

\ Fig. 8. Cladophora hirta KUTZING
(L 937.278-194, Flensburg,

Germany, det. KUTZING).
This specimen has been
identified as C. rupestris
(L. KUTZING by VAN DEN
HOEK (1963, p. 71). Scale:
300 pm.
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AL—FL, X#EFEY ML, FpkEoEES
DR EBTTHZ L LT X - T C. rupestris f.
submarina FOSLIE L[RIE LK, LiL, 3—u y 2
@ C. rupestris (33 B DU K5 SIS 4% DEKIT
FCHEBLTEY, bAETHEKRIHRDOZ &F
BOWAKCHEFTLZ LrmbhTw5 BRFES
1977), %7z, Bk Lic X 5 ic KUTZING DEC# (36~
85 pm) LIEA (55~135 (~170) pm) & TIIKIKE
M o-TEAbiz & %, SODERSTROM (1963) 23 40~
125 pm DKRXTHBHELTWBZ i EhbThid,
bBEDA 7 v 74 (40~100 (~110) #m) {1 VAN
DEN HOEK % SODERSTROM D\»5 k 5 fEs L
THETHALERRVWEBbh5, ZhboBH2D,
bREDOA v oF 7% C. rupestris (L.) KUTZING
L L, C. rupestris f. submarina FOSLIE % Z Dff
DY/ =T HEEOBRCERT S,

BB, EEN 4 7 BEHOTRCEL LT
*E, REMERY 2 THWEERAZEORESE,
FHRUKEXFOEA=R#IE % L O Rijksherbarium
® J. KOSTER ZRILLBREHBELET,
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KANDA, F. 1979. Distribution of Cladophora sauteri f. sauteri in Lake Shirarutoro,
Hokkaido. Jap. J. Phycol. 27: 149-152.

The distribution of Cladophora sauteri f. sauteri in Lake Shirarutoro, was investigated.
The shore of the lake is surrounded with water plants, Zizania latifolia, Scirpus taber-
naemontani, Phragmites communis etc., except the northwestern sandy shore (Fig. 1).

The filamentous or loosely aggregated alga is distributed widely on the bottom except
the southwestern region of the lake where the depth is shallow (0.4-0.5 m deep) and Trapa
japonica densely grows (Table 1). In the distribution area of the alga, water plants such
as Potamogeton spp. are very few with exception of Site L (Figs. 1, 2) where Nuphar
pumilum densely covers the water surface and under the plant the Cladophora grows.
The alga did not grow on the bottom very near the sandy shore at the northwestern

region, whereas it was present at the shore covered with Phragmites communis.
The accumulated alga on the bottom of the lake was about 20cm in thickness in
the most abundant area of Site A where the amount of the alga collected with a spoon

net with a diameter of 40cm and a depth of 60cm was 1,070 gr in wet weight.

Fusayuki Kanda, Biological Laboratory, Kushiro College, Hokkaido

Education, Kushiro, 085 Japan.

¥ 70 b e EALEEE R, ST A Hdb~ 21 km
DYIBBEREOIH R H B, Y1t aflo<) T
DT SAKAI(1964) i X b, = D#IH: Cladophora
sauteri (NEES) KUTZING {. sauteri (1% : <=V %)
DEMTHS - LHERIN, B, EHcly
ZDFEOTREDFE L FAShic (fim 1979),

=Y = RUFOFELECSWTIL, AARVEDRE
AUTH L D& STV 55 (SAKAL 1964, [ -
IES 1977), AR %<V e DEEB¥TF7R I
BARS (1976) i X - T EH D~ Y T2\ TiTh
RTWBDORT, o TIRIThbh Ty, 22T
It elickit s <Y EDOHMCOWTORE
wERYHET 5,

AEMSEBESE

v b w BUER 3.37 km2, A 6.5 km, FFitic
26 km, o 1.4km OHTH B (Fig. 1), HAKE
iz Fig. 1 o X155 ¢25m T, Kizxwcdbi#o > 5
Arr= b e )l|ERROER)HGHA L, EEHSO

University of

W e X vl LT3, Fig.licvr st
R EBEOREE R R Lic, BIRRER TV X 5 icdbif
~IEFER DRI LINE DR U » 1o B\ T,
IR H »T< 2% (Zizania latifolia TURCZ.), 7
+ 4 (Scirpus tabernaemontani GMEL.), * & 3 <
(Phragmites communis TRINIUS) M#iB% 8- C
W,

YA rBO~Y AL 197846 F 27 B~
TRAIBBRAKRST»7, 7Y EDHIULFEDOR DK & A
12x12cm T, HE40cm, X 60cm D= #@% H
WTHIEY? DTV L EFTT o e SRREBERD %
THEFbh s~ t@EH L, Bl L OEROH
BT Fig. Lit/R LI LI~L7T D 5 1 v%5]| ¥,
ThoD54 v EOKERC RS~ Y T% LM
YRHOCTHE»SRS L, A—RFCEEL, BET
BIR%, EHADMCA -7 ¥ T, BAKZML LM
BRENBEVIRLTE BRI, COBO<Y £0E
%, BRYES ) EOFEL TV ABE TORY
EEC LT, BEC X » TS5 BT CEERN
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Fig. 1. A map showing the positions of inves-
tigation sites (A to R’) and lines (L1 to
L7), and vegetation along the shore of
Lake Shirarutoro on 27 June to 18 July,
1978.
A, Zizania latifolia; O, Scirpus taber-
naemontani; |, Phragmites communis.

HERT -1
KEITEE»SH 10 cm OFF Gl E Lz, #AK D
pH iz # 5 A% pH 5 (WE¥ET KT-P2) AT

Table 1.

HE L,

® 2

YL eI TO< Y TDOFHEARD LDIC
Fig. 1 ®» A~R' s OO ~ Y € DIRREIT - 1o
Table 1 @R LA L3I+ OB ERZE
IHERET, BOSMIH 58, =) =pidER S hiz,
<) TDEDOHIE VAN AC,G,L PR SfET,
CHLDOBHTIIARFEIFEER Lo Thiah ot ¥
T ASTORENRBETIE, Pllid=Y)ED
BOEIZ20cm U EThote, ¥, =V DRE%Y
FRBIedIC, A SLB\WT 1E DL FOEBRIETE
bha=) 2R -7, FTLBTHED<Y
ERRIET, BETHREZLIPECA-EE
T, L DOFTHAREIMZ TeH S RAIEENTE T Licic
~ ) TDORBEHE L, BEEHEBB B, b
Er-+oRhBRERMABYB IO~ Y DOBEL
BEEXH-TCAETOIAOLIEc > THEB R
HPEYEHLCER, BETL00g, HET144g T
Hotc, BRTIZADPREL YLDV AT SR
TIRAEI BV D HECETFYEERE T &
MTEE, ZZTR~YERI -y MREFESRZS
T ->Tx b, =/ v+FF=x (Potamogeton com-
pressus L), e mro~/ =% (P. perfoliatus L.) i ¥
DKENR T ABb R,

YN eHOh T Y eRECOIEHOEERT
Hote, TTRIEBKOWHONES Y, v (Trapa
japonica FLEROV) pEHIZE <, MXEH Ok X +
20 BB o T\iee T2 DML BTk EEH
{, #940cm Laievy, ZDidiis ] nbfEfilos
BCHENRZ 5, WEIBEORRTH -,

S0 e BREMCEEDORN K fodici#iodt
W~LTEROWH DB < V = DR EERIE
b, T TZOHIMTO~ Y TDOFMEEIHIRFELL
BT 5 APFC Fig. 1 1Rk Lic L1~L5 o 160

The distribution of Cladophora sauteri f. sauteri and the depth

of water at the investigation sites in Lake Shirarutoro on 27

June 1978.

The temperatures of the surface of water were

23.0°C and 24.5°C at sites E and J on the same day, respectively.
+, CL. sauteri {. sauteri is present; —, absent; #, a good deal

of the alga is present.

Site A BCDEVFGHTIJKLMNOPOQUQRR

Cl. sauteri f. sauteri

Depth of water (m)

H o o=+ H o H - — — =+ + + # 4
10 — 1908181310 — 07 0.4 0.4 0508 04 — 1307 — 16 1.3
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Distance from the shore (m)
80

T T

L1

Depth of water (m)

Q
—  m 0m a A = = — L7 —
Fig. 2. Distribution of Cl. sauteri f. sauteri along the lines (L1 to L 7) indicated

in Fig. 1. Relative amount of the algae at each position was measured
as compared with the amount of position A on L5 as a standard. The
amount is represented by the height of a rod. Line L7 was drawn on
the area where the leaves of Nuphar pumilum (77 7 7_|) covered the

surface of the water.

~150m D54 vi5|¥, —EHEBEILc~Y E0R
ORIER T -1 (Fig. 2, L1 TREILEAEL
hoTRL A, =Y EdEsS 100 m 35 & 20 m £
FEEEhote, WETRHEENEYRD EMNTES
2, =Y ERRORAM o1, L2, L3TH#EIELD
Wol hEBELILoTRE, BMH10mINLAR
=Y TDEMNSEL B, L3 Ti2100 m OFF Tite
=y 2R Ih ) o, L4 TIREENS2m
(¥ TREEROITLE LRI~ ) TDLT, HE
CEBT LTV DEALRKEWAH, BE2b 2mAs
H5=) EAEFLTE D, 10m Oy S TR ARCE

T3, LmL40~100 m izhr Tizdil i » T
3, MRAGBORETRLBEDOE,N - AEEAT
54 VR iR it (Fig. 2 L5) #EH»S5 10m
EFBRGTRIBE~ Y Bixabhd, ARTORS
B SR, ZOBCHELAXTARS LSBT
X bhie Y BTSN S B, T, HROEERERV
FhLWIVIEDRE - IoRETH b, BIRHETIR
<V 20BN, HoTHRAR I IIhE L
ZONBEHEED < Y ETH T ZHIH LTHE
ME & a o THbh TV L AMHE TORE T,
Fig. 2 L6 IR LI XD RHBRET< Y ERGMLT
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Wiz,
FRBREVOILL HTo< Y 20N MHTH D,
Z iR s maykt (Nuphar pumilum (TIMM)
DC.) oB%EMNSH Y, Fig. 2LTRFERTWH LS
CEHEDONCTIE= ) BRIRVD, FAvavhROH
B ABD LR =Y EAHE L, BERNCY T
Bo T OHURIL~ Y DL Hb I\ TR & HE
LTWBRHITH D, KELE.

Ez =

PR Lis X 5 (41| 1979), & 54 b+ m#licis
FEMCHEETD L5t r — FROBEDO <Y ik
REINTWEL, Bic< ) HBRET 5 &R
ERbhAIEROWRETOSEOH LWHEETH X
bhithot, L LEnSERHCR T Er—F
Roboirlledo <) so—HrcdEy, Ky
By Iar rio< Y L RAFCBRERRRED ¥
¥Ths (BRSH1976), LinbvInrteilo~<y
TRHOBEFLBE > THMLTE Y, MLEHTF
2T VA, FFRxUvEO 2HIMCBOLRTVBD
LESTW5B,

HOEK (1963) iz X 43 Cladophora sauteri (3.7
NH Y HEDEIREIFLS L, FERics VT
pH7.2~85 LRIRDOB A % /8 LT\ 5 (F- i
1976), 2z T¥ 7+ mHloWKD pH % Fig. 1 o
Li~L4Rvo 31 f ol LThi, ZOKE
pH(3749~894Thbh, It rlcRTH 7N
HYVHETHDZ EDFEND BRI,

IhEDZ ENB YT A L n IR TIRTERO X
57e= Y EDRILDOEEIAD Tidisoh, =V ED
HREOEF B LTI IF LB E » T&EM
BoTwWBbDEELLNS,

Bbbi, R LW E ¥ LdbREE
RSB E O BARMEE I L USic oW TRt
FE e E ¥ Ui/ MR REF RS
LET, FhAECOWTHERY R EE L
BB LB oFEASERCEIH L ET,

51 A 3k

FiER b HRE 1976. FMEHOKELEHR. 2
REMF, HIXRZSDWENO <Y 20LR
KT & B - 54-70. ] SEmT.

BEuaLsE . R EER 1977, BARKERE. WHE
EHBE L, ’R.

HOEK, C. VAN DEN. 1963. Revision of the Eu-
ropean species of Cladophora. E. ]. Brill,
Leiden, Netherlands. )

MERERF 1979, 54 Fe@io~y 2LonT. '
¥H 27: 39-44.

BARSEM-UAKE.- HHEBE 1976. <~V =051,
BREERE BRTEHM, SARRESWME
W=y =g BRE & B 1-21.  FgEmRT.

SAKAL Y. 1964. The species of Cladophora from
Japan and its vicinity. Sci. Pap. Inst. Algol.
Res., Fac. Sci., Hokkaido Univ. 5: 1-104.
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ANDO, K. 1979. Moss diatoms in Japan (3).

Jap. J. Phycol. 27: 153-159.

In the present paper, eleven moss diatoms are discussed on the taxonomical and auto-
ecological viewpoints. These are Navicula brekkaensis, N. perpusilla, N. contenta var.
contenta, N. contenta {. biceps, N. contenta {. parallela, N. contenta f. undulata, N. seminulum
var. seminulum, N. seminulum var. radiosa, N. mediocris, N. bryophila and N. suchlandtii.
Furthermore, the localities, habitats or mosses from which each diatom was collected by

the author are also appended.

Kazuo Ando, Toyooka Senior High School, Toyooka, Iruma-shi, Saitama-ken, 358 Japan.

(17) Navicula brekkaensis B. PETERSEN;
HusT. Kies. 8: 211. f. 1829 a-g. 1962.
................................. (Figs. 1-9)

BEBRBRON L VR H B OBRYBORH TH
D, ThidFHEZRBZ LIt X » THRATES (Figs.
4-6), RMEB T Z DBE DML CHIRAIRHE A
Bclhhi > T, EMOBREVRT B, i, B0
TSR IEE I REER M TS (Figs. 2,
3), HUSTEDT 3 I&ixhOcxt LCHEE T, &
DEOFF ThT gtk Eies] LEBLTWS, L
»L, ABTHLhIB®EO ez ohLE0S%
BRELTIN R0 BEIRER DO DLERF LI, 1
BRBILUO2 ./ FavF v rnbil R E 36 m b
LS mIRESLIEIERAREZIOBEAIESRL
5, EOBRIEIVTHD 35 pm i TE b T—E
LT,

HUSTEDT M@0 LfEY [AE—fdE, pH—
RE, FREORKEEEM, RSP OFOERT
Wh iy RRE, AR LR BCFl) LT
\5%, —Jj, CHOLNOKY (1968 p. 324) (X pH 6 [T
OFFCRBEERE DD L LTVB, ABIh>T
EEOFEJIPHMB TR EAERBEhTwiRviC
PhbbT, SEIORETIIRECRTIICEHLD
FMTRbh, 2y EFD X KREXHCHFLLO
LRbhar, —IUBEM, B#HMBAE (B Eo
NYH xR BO—FE Bryum sp.), TERFEEIL
BB LD 23,53 v5 v a4 Trachycystis
microphylla (DOZ. et MOLK.) LINDB., &% Lo 3

v = W 5 & = & Plagiothecium nemorale (MITT.)
JAEG, BB e Y STy o ), #MEI)IIR
R BB EDH F g 25 BO—FE Drepano-
cladus sp.), AR GHROME BENHEIRT o T\
5+ V83 X¥ =% Pellia endiviaefolia (DICK.)
DuM.], FER#MER (BEEORER), WWnRKS
A QB BKE L0, RARRAER (B E
DatxA{ ZxhAXI 4 Pogonatum contortum (BRID.)
LESQ. LB - IcAKE LD 7 =4 Rhytidiadelphus
subpinnatus (LINDB.) KoP.],

(18) Navicula perpusilla GRUN.; HUST. Bacill.

278. f. 459. 1930, «eereevereens (Figs. 10-15)

Figs. 12-14 © X 5 e REFAF T, FRFHHT
PELHSND R & RTHONEI o1, Fig 10
U DLSBEALHEABD DI RN,

FOGED (1953 p. 43) 1% MF K H:ET, KTH%%
ShTwaEELarCHRIISASAS] &L,
HUSTEDT (1957 p. 278, 1962 p. 213) i3 AE—F
&, PH—E, HFIHEORKEEFLEET HWhic=
y, KTHBRERTWBEE, BRI, Bo7tif
IR AL, R, IUEBRO Z 0 X 5 BT,
LI LEREHB T 5] LRLTW3, bAaETI
RIE#E2 S ORENHHBE TH 52, RRETIIK
ERTLORELOFTRLA, »ORMACLT <CH
Tz, £&LTar fFEORBTABILL S L
Twad0EBbhd, —HERSFBKR BLED
¥ v = & Conocephalum conicum (L.) DUM. &8
BEDT7 %4 + =4  Pseudoleskeopsis japonica
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(SULL. et LESQ.) IWATS. X0, BE EDe sy
F ¥ =24 Amblystegium serpens (HEDW.) B.S. G.],
BERBHEA KAEIEBLTVWEHOY v 27),
WERMKYE BEEDF ey oIy Brachythecium
buchananii (HOOK.) JAEG. s ERickbhTWaE
EDvy 2 v+ ¥ Ty ® F% Eurhynchium hians
(HEDW.) S. Lac.), HERTXFK BELOY
% = 4 Bryhnia novae-angliae (SULL. et LESQ.)
GroOUT), THREFEIL BELDY, 727 RD—
& Thuidium sp.), MENBFHRIL GHELDO Y/
7' = BO—), BREMRE)IRG ol GBS ko
a A =4 Rhynchostegium pallidifolium (MITT.)
JAEG.), MRAREEDORME KA TV 2HED
k¥ sk A =4 Fissidens grandifrons BRID. var.
planicaulis (BESCH.) NoG.], #iRERER (BS
rovsFarBo—f&), BRRMRE HE Lo
v, 73y Bo—f), WoBRKERGE (B, A
KRELED 3 =45 & =4 Plagiothecium nemorale
(MITT.) JAEG.],

(19) Navicula contenta GRUN. var. contenta;

HusT. L. c. 277. f. 458
.............................. (Figs. 16-19)

S48 ¥z o\ T HUSTEDT (1930 p. 277) Ti3 10
pm ZHg36 A &7 T % H3, HUSTEDT (1962 p.
209) Ti325~36 ALFEIh T\ 5, ¥f, SCHOE-
MAN (1973 p. 119) BERBUIVHWHTHEH, 7t
W5 1i3MBE B HENRERTHHE LT B,
AHTH SN IABEOFHAIE 10 1m 12 28~#) 40 K&
T, SBRBOEROIRINRVKEN o1,

HUSTEDT (1957 p. 269, 1962 p. 210) i3 [fF&idE,
BE—E, F7» ) OB T, IIERokT
3BEEhTVWARLETLELIERShSM, FEHT
LTI, e, 25 0EF LTV 5 BRI, R,
MIICEBRB] & LT3, FOGED (1953 p. 42)
ik [PH—REW ORI, 27 2EZntTar4Y
% | LERL TV %, CHOLNOKY (1968 p. 325) (3K
CEALFZFUCEET, %% pH6 LT ORnckkE
ABFREEL L] LB LT3, A TORFIID
KBNS OMENHOBRETH S, Lrrdis
EDOFHE TIRICRT L 5 RS DM Hh b Bl X
h, R XL TEETH-T, Melosira
roeseana T¢ & LRk, APOREW L2 r{F 4
VODIOEBTFOhAERTHD, i, HILFN
DHEFATORD S ETEBFLTB2rhbd LIEL
ERBCRE Ihi, —IIRERIME (Bt Eo

~A I BO—FE Hypnum sp.), WERMKE (R
CkbhTWaEEDY 73 ¥a 4% V& Eurhyn-
chium hians (HEDW.) S. LAC. £V N3 XtE=2
4 Pellia endiviaefolia (DICKS.) DUM. ¥ X ONBA
ko9 #e v a4y Brachythecium buchananii
(Hook.) JAEG.), # ERBILEIIF OB -» HKE
kv 7o vv¥ a5 Entodon macropodus (HEDW.)
C. MUELL), TER=FIL K2 EED K Y S
I AE=2y), TEREEBIL GREEoFavsva
y BO—f Mnium sp.), KRHAK 5 LOx
F e 5 3% Homaliadelphus targionianus (MITT.)
P. de la VARDE], #MRAME)IIi 0l (BEE
D F F i hY T4 Macvicaria ulophylla (STEPH.)
HATT. & 2% =4 Rhynchostegium pallidifolium
(MITT.) JAEG), #RRGEDOWE UKH D #HED T
MDY ra=y Heteroscyphus argutus (REINW.
et al.) SCHIFFN.), ¥R ERLERE BE LD 7
= BO—RE Thuidium sp.), HRARTER BB L
D+ 57 * =4 Dolichomitra cymbifolia (LINDB.)
BROTH.), #MRFM (HELoFF 75y =y
Trichostomum crispulum BRUCH.), #[ IR
(85 LD % = =4 Brachythecium rivulare B. S.
G), %EEMRE (RELov /s 72y Eo—F),
B B RAREBEILF (R - AKSE Lo, Lo R
F B BIKEED Y ¥ = =4 Plagiochasma
intermedium LINDENB. et GOTT.), |UnKKIER
M @B teRIKE LD ¥ =45 % =4 Plagiothe-
cium nemorale (MITT.) JAEG.],

(20) Navicula contenta {. biceps (ARNOTT)

HusT. L. c. 277. f. 458 c.
.............................. (Figs. 20-24)

BOIFPRTHC MR E TREEBER IS h
%, VANLANDINGHAM (1975 p. 2480) it N. con-
tenta var. biceps (ARNOTT) CLEVE # #H LT\
o L L, AL E ORBEIBRNOMIKET TH S
DT, forma & LT - T\5 HUSTEDT D BIFEM
Iwrsc@Bbhs,

HEMIRLERCELE LD THDHH, SEOH
EHTix N. contenta BEOHTIXLPENRE LBV
fERLic, Eic, APEHOHEIFFD 275 b
BECREEhic, Thbofs, RATEELRBEL
THBL T2 Z L23%D o T, — IUWBRER)IMHE (B
+EDq T Bo—FfE Hypnum sp.), HERRFE
BRCcEbDRATWAELEDY 7 v FIare s
Eurhynchium hians (HEDW.) S. LAC.), B ERE
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1-9. Navicula brekkaensis B. PETERSEN 10-15. N. perpusilla GRUN. 16-19. N. contenta
GRUN. var. contenta 20-24. N. contenta {. biceps (ARNOTT) HUST. 25-27. N. contenta {.
parallela (B. PETERSEN) HusT. 28-30. N. contenta f. undulata MANG. 31-33. N. semin-
wlum GRUN. var. seminulum. 34-39, 54. N. seminulum var. radiosa HusT. 40, 41. N.
mediocris KRASSKE  42-49. N. brvophila B. PETERSEN 50-53. N. suchlandtii HUST.
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SIEFAE (B cRKA LD Y 7> =4 Entodon
macropodus (HEDW.) C. MUELL.], #HERE
(B8 e & v =4 Pterobryum arbuscula
MITT.), HERAFE (BhickOBRTO 7/ 4+
=4 Dolichomitra cymbifolia (LINDB.) BROTH.],

BERBMA BEEOe YTy Ofif), TER
=R Bo ifE kD 2y =4 Conocephalum
conicum (L.) DUM. LB LD+ VA3 AE=a4
Pellia endiviaefolia (DICKS.) DUM. ¥ XU, B\ i
Blovs 73y Bo—f Thuidium sp.), TIER
EEIL BEkor, 7arBo—fL, WALk
Da)F g vFvIy Trachycystis microphylla
(Doz. et MOLK.) LINDB.), fZJIIRFHRIL (FEELE
D sk Y sk v F v =y Fissidens grandifrons BRID.
var. planicaulis (BESCH.) N0OG. &, B& FEn=aa s
S~z 24 Plagiochila yokogurensis STEPH.), 3K
FEVNER (RE RO, ¥R GECE (RE
kDY wa =y Heteroscyphus argutus (REINW. et
al.) SCHIFFN. &, +# e Y <=4 Brachythecium
buchananii (HOOK.) JAEG.), BRRERE (BEL
D/ 72y Bo—fE), BEERRIE- ol 08
BEOFHeyoIy), WERBROE UK -
TWaEHEOYrazr s, BEEDOKRYFY IS
Fissidens japonicus DOz. et MOLK. % XU, &BF
DB RBFEEBIRT > TWBKR YA XE=2Y),
MR QBB & o7+« + =4 Pseudolesk-
eopsis japonica (SULL. et LESQ.) IWATS.), #ER
BRREE BEEoy ./ 7y Bo—®), BRETHE
% BEEDe Y r¥=y Amblystegium serpens
(HEDW.) B. S. G. &, BEEDF T /74 27, IV
BLEDkY A XE=xy), BABTH &\
B EDFAYVF 3 vF Ty Mnium laevinerve
CARD. &, BB EDAY #3x T4 Bryum capillare
HEDW.), R AR (S koA X =Y Forsstro-
emia trichomitria (HEDW.) LINDB.), [ B &E
B85 Loz s v =4 Rhynchostegium pallidifolium
(MITT.) JAEG.), IKRBREEIF (B-AKEL
D7 5= 4 E F¥ Porella perrottetiana (MONT.)
TREV), HERMEBE HBhick#Ht kovv =y
Philonotis fontana (HEDW.) BRID.), 4R
(BIRE LD+ Y v 5 =4 Neckera muratae NOG.),
IR RHKER OB - RKSE EORF), (LnRXIE
T BoBRELED I Y=y> 4 =7), B
RHESHIE BoARKELED tyHRvFy Iy
Fissidens cristatus WILS. ex MITT.]), fRREETIL

SR (8- RIS Lo, BREREBAE (&
JRVCOEED v ARy Tr],
(21) Navicula contenta {. parallela (B. PETER-
SEN) HUST. 1. c. 277. f. 458 b.
.............................. (Figs. 25-27)
BIBREAY T, BREERE LR &R X
STHRAEEBER I Eh B, s, N. contenta f.
elliptica (KRASSKE) KRASSKE (kBN SREE X h
T\ 3) (% HUSTEDT (1962 p. 219) % VANLAN-
DINGHAM (1975 p. 2480) 0 BRI, = D mED
synonym & LTIWX 3B bhs,
AEEIRZEBCE LS L0 EBbhah, SEH
DRETIHFH SR BT D Ier -k, REEE
R f. biceps LERFELTHB THHENSI o1
—HERBEEILR BoARELEDY 7YY
=4 Entodon macropodus (HEDW.) C. MUELL.],
TFER=ALU VWi ELov ) 73rBo—F
Thuidium sp.), WFE/PNER BB EORE), %
FRFH BE LD I Xv &2y Cratoneuron fili-
cinum (HEDW.) SPRUCE],
(22) Navicula contenta f. undulata MANG. in
BOURRELLY et MANGUIN, Alg. Guadel-
oupe 62. pl. 3. f. 63. 1952,
.............................. (Figs. 28-30)
MANGUIN 355 13~14 p#m, #3E 25~3 um, %
BATRHERE LTV 2238, AHEOMBGHOFRMELR
£105~175 pm, #E 25~4 pm, £8i310 pm i
UKD LEURATED L D ETH 57,
EEHIRLEBCE LD b0 LBbh5A, $E
DFRETIARBLEES {. biceps LILET B LPMD
BBHOCHAFTH - o, —HERPEN (GBS
Lo, HERBUEAR B AKELDY
7 v ¥ =4 Entodon macropodus (HEDW.) C.
MUELL.), BERER BuvwikBigoe ar o4
Pterobryum arbuscula MITT.), TZEREBIL (B
B LD Ak oAy o4 Fissidens cristatus WILS.
ex MITT.), HERGHEOE WBELD=aH Y7
Rhynchostegium pallidifolium (MITT.) JAEG.),
FETHEE BELDOeVYrF Iy Amblystegium
serpens (HEDW.) B. S. G.],
(23) Navicula seminulum GRUN. var. seminu-
lum ; HUST. Bacill. 272, f. 443. 1930.
.............................. (Figs. 31-33)
Bfi—7E, pH—TE, WA—TEtoRKES
4T, FOGED (1955 p. 52) i3 MBHUC B 5 EHh
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KETFTTEF LTS 25 ETROAS] (0B L
TWwd, A CRBRCHEBIS IHEIL T3
25 2 r i LICREECh RS hic, La L, BH
XA TH - o —TER=RILFHIRE LD
V3 A¥=34 Pellia endiviaefolia (DICKS.)
DuM. &, Y+ =4 Conocephalum conicum (L.)
Dum), TEREEBIL BE LY+ 4= Taxi-
phyllum aomoriense (BESCH.) IWATS.), fHEM
BBV (K2 -> TWBBDov » I7), #
FRFH WEEOC »27),
(24) Navicula seminulum var. radiosa HUST.
Arch. Hydrobiol. 48: 473. f. 36, 37. 1954;
Kies. 3: 242, f. 1368 B. 1962.
........................ (Figs. 34-39, 54)

SR REPRCEFIT B & &L CRALE LX)
T&%,

LIREDA RN 1w O\ Tit HUSTEDT 23hEssit
(mesooxybiont) & LTWARET, Z0HMco
TIERE LS bh o Thial, ¥, KPio ki) 58
EbiEA LR, LA RAFECRKITT XS
EOHETRLA, »OBMRS T ChTni,
ik =y (HEORET Fig. 54 D X 51ciz & A il
HEEMBL bbb ote, 00X 5 HER
R RLTMEE LR LTk, SEOHEESE
¥R, I S HEO L S B AR
BRLBEDIhS, —HERKE K2EhES T
BEMD® Y sk 7 v = 4 Fissidens grandifrons
BRID. var. planicaulis (BESCH.) NoG. &, B
DT %A + 3y Pseudoleskeopsis japonica (SULL.
et LESQ.) IWATS. % X0, ERickbh T\ 5 &
koY 725Xy %% Eurhynchium hians
(HEDW.) S. LAC.), BERG ik BEEoe £+
>F¥ Iy Amblystegium serpens (HEDW.) B. S. G.
L, BEEDOY7orFare ), HERAM
B (BE LoD ~~F =4 Hyophila propagulifera
BROTH. &, Bt EkDr +o%), ERHFAR Fa
koay s o495 Philonotis socia MITT. ¥ X
U, K-> TCWBEHEHDOKY A X¥=T%), ¥
EREBOME (K23 H-> TV A AEOREHE), TER
=AW K-> COBEED A Y A3 XE=T4),
HREME)IB Vol BEEDFRY R vAy Ty
&, KRBT AEERD YA XE=25], &
PRS- ol (BRCBEAT > T5Y/ 7
o BO—FE Thuidium sp.), #HEABRTBEOEME
EEELDOYALF 3 vF v 4 Plagiomnium mazxi-

moviczii (LINDB.) KOP.), #ifflR BEEE (BEE
D 7 4 =4 Callicladium haldanianum (GREV.)
CrUM.), #METHON K2XF-TW3ED 7~
) »~A Y =4 Riccardia multifida (L.) S. GRAY],
I TR ILA Q8 - 1 AKE OB, ®EAR
HESARE B LAKEED by AR EY Iy
Fissidens cristatus WILS. ex MITT.),

(25) Navicula mediocris KRASSKE, Hedwigia

72: 113. f. 15. 1932, +evveeee (Figs. 40, 41)

BB ChREHRTHIS S M b ORUEOR

ﬁ'@b%o Navicula begeri KRASSKE IZ¥E Ll %
, BIEE LOEREIRCPETHH kklbzﬂf
é’ %,

KRASSKE ¥ [KKTH BB IR TV BHRKFEH
Bay (Fei—F4—7A7AIRCH > TLER
IXFY), HBHVIEE, KOETLTWBHPH#T
RHXhz] &1L, HUSTEDT (1962 p. 218) i3 [fF
SEOBKERT, ThTw% a2 r R0 =7
THEF L, XABECHFETIBHEEBEKIRORERL
5] LEELTW5, RIPTIIEME DK TH 5K
BRER, b5 \VIZRFIRME, ST T IhT
WBR, SEIOFRETHIETOMEALX R, —FH
BRE B- e RK# LD+ > & =34 Tazxiphyllum
aomoriense (BESCH.) IWATS.), BRI 1% &r F
(B LOREE), SEREERL CkaWih <L 52
M|®»D 27 €/ A =4 Pallavicinia longispina STEPH.),

(26) Navicula bryophila B. PETERSEN ; HUST.

Kies. 3: 91. f. 1237. 196L.
.............................. (Figs. 42-49)

Fig 42 46 0 L 5CBRHUAFTEL S b B DD b
B hicas, Figs. 45, 47-49 0 X 513 & A EFF7 s
BUELObDOHRED Tz, Ebic, Figs. 42,
B DL BRANEE SEFEIT 2D R &hic,
ZOEITOx 4 TRBPIDLD L LTHFB1S LIED
R LTRIVER Y, ¥, BRIsATEEA
ERH LWL D2 bR EH T30, IbI,
FOHRERTLOETHEShI, ThbHD 5B
RoB% 32 % 4 71 CHOLNOKY (1960 p. 53) A3
LK L7z N. bryophila var. capitata L3 & A &E—
FT5, Lrl, FRETHEOhLS L OEER LK
B Lk o pTR, BROBOE T EHHET
BHELTHBHDOTHHDT, SERZhLTRTY
REEBORIEDI,

HUSTEDT (1957 p. 262, 1961 p. 92) i3 [A¥a—7F
&, pPH—E, FRHEORKENETHBH, #
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i, Bokar, TOMBRCIELIRTWHEN
UL LISKE Bl & L, FOGED (1955 p. 50) %
FEEEE LTW5, FPCRBERRBERRE, #
ERAM i, SERATH, BER=BEk?LO
|ENRD BN, B, SBRIRTIRY 72y, A b
S oIy, A AFavFvTy, BIY, vy T
rCEELSHHENAROh I 2R IR TV %,
AEIORETHEL OHETREZh, » OBl
LIE LIESR AW LEROHB Y 2z, 2 r B0 X
SHBEDL A TR IKIFALE 2 EHR LB 2
feo —HERBII Wi ZOBMBO+ ATy
Okamuraea hakoniensis (MITT.) BROTH.), FHAR
NER BhicsmoiER), TER=AI Gk
BlLov ) 7y BoO—8 Thuidium sp.), % EE
REv ol CkA s RhicBEBR T HHR Y18
R+ =4 Pellia endiviaefolia (DICKS.) DUM. &,
BB DT A ~4 =4 Rhynchostegium riparioides
(HEDW.) CARD.), MRGHEDOEMNE BLEDY
7= r Bo—), HERES)IIBv ol RS
L&V kYA Iy Fissidens grandifrons BRID.
var. planicaulis (BESCH.) NoG. &, 74 b =
4 Pseudoleskeopsis japonica (SULL. et LESQ.)
IwaTs), BERGTROWE BEEDFFey vy
Brachythecium buchananii (HOOK.) JAEG.), #E]
BB KkAREs2 v 27 ) —EEDx==% Bra
chythecium rivulare B. S. G.), BEBRTHEZE (F
HEOTHA L =y), BARFH WeLko=ky
# v o4 Fissidens adelphinus BESCH. &, I Ao &
=4 Cratoneuron filicinum (HEDW.) SPRUCE], I
BREBEEAF (B AKELOBEE), KERE
IR (8- RKE L0, =EREEN
W KRR AEERDFF 3 A2 7 =4 Oncophorus
crispifolius (MITT.) LINDB. &, fBhica 27 ) —+
BE+ v =4 Philonotis fontana (HEDW.) BRID.],
HEBEAE BE Loz v XSy Plagiomnium
trichomanes (MITT.) KoP.), BRERBAE UM
BD vy KIhy Dicranum japonicum MITT.],
(27) Navicula suchlandtii HUST. in SCHMIDT,
Atlas pl. 8399. f. 24-28. 1934; Intern.
Rev. Hydrobiol. 43: 168. f. 33, 34. 1943,
.............................. (Figs. 50-53)
JRECHR Tla R 11~15 pm, BB 2~3 pm L8 T
WB DS, AIBEDITEE 15.5~17 pm, HiE 3~3.5 #m
TRRKEDTH o, UM N. bryophila IFL
T52, ROLBOFRIRALE LRV &, BRI

MMV LBWERTH B L, BIV, FFREFIN
PR THHZ LTRAITES,

YR BT 58 & E b TR, FLWARE
RIS bhoThicy, AFRETLZOAEEY
RETEDREDHBIROhigh o Tc, —BHR
BE BHOEDOB 7o AM EDvr £y Taxi-
phyllum aomoriense (BESCH.) IWATS.), HWERE
A& Bt Eo 2y =4 Conocephalum conicum
(L) DuM.), EFEHIES FELOH Y i X¥E=
=4 Pellia endiviaefolia (DICKS.) DUM.],

By, BALLEFEEY WO TWBERFER
KEMRELESE, b0 =y DRIER LTWwiciin
T EREA DR RCE LB LET v,

5l A X &k
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LBEEME Rhodochorton purpureum (LIGHTE.)
ROSENVINGE D EF R ICD (VT

AHERERE  BRARNK
IEWAR LR EHE (060 HIHILK AL 10 %758 T H)

OHTA, M. and KUROGI, M. 1979. On the life history of Rhodochorton purpureum (LIGHTF.)
ROSENVINGE from Hokkaido in culture. Jap. J. Phycol. 27: 161-167.

The life histories of the two isolates of a red alga Rhodochorton purpureum (LIGHTF.)
ROSENVINGE from Muroran and Oshoro, Hokkaido in Japan were completed in unialgal
culture. The isolated tetraspores were cultured with Provasoli’s ES medium and main-
tained in freezer-incubator illuminated with cool-white fluorescent lamps (2,000-3,500 lux) at
10°C in a 8-hr photoperiod.

The tetraspores of the Muroran isolate germinated into the creeping and erect fila-
ments. Spermatangia were formed on the erect filaments about 5 weeks after germination
and carpogonia were formed on the creeping and erect filaments about 1 week after
spermatangia developed. The spermatangia and carpogonia were formed on different
plants. The four celled gonimoblasts developed about 3 weeks after fertilization and
tetrasporophytes developed directly from the apical cells of the gonimoblasts. The basal
cells of gonimoblasts issued the rhizoidal filaments from which secondary gonimoblasts
developed. Morphologically distinct carposporophytes producing carpospores were absent.
The tetrasporangia were formed about 4 months after the gonimoblasts developed. This
pattern of life history was almost identical with that reported for the dioecious isolates
of this species by the previous workers.

The tetraspores of the Oshoro isolate grew into plants similar to those of the Muroran
isolate, but the gametophytes were monoecious. The gonimoblasts of the Oshoro isolate
were longer than those of the Muroran isolate, reaching up to 230 #m, sometimes
branched and the rhizoidal filaments from the gonimoblasts were very few in number.
The initials of the tetrasporophytes of the Oshoro isolate tapered as did those of the
Muroran isolate.

Masataka Ohta and Munenao Kurogi, Department of Botany, Faculty of Science,
Hokkaido University, Sapporo, 060 Japan.

Rhodochorton purpureum(LIGHTF.)ROSENVINGE
2, BEALFAEROBHE»LEFHCHT HMTHL
AEbh T b (KNAGGS 1967), HATi, YENDO
(1916) & NAKAMURA (1941) iz X » T, Rhodochorton
rothii (TURTON) NAGELI D¥: 4 CH#i& X h T\ 5,
A, RATIWUGRFELTRALRTWSA,
1 %) AP (KNAGGS 1968), 7 -Jb7 4 Y # DXF
VEREEE (WEST 1969, 1970), 75 VAD 7T AR —= 2
# (FELDMANN 1972), 3 X U84 5 v £ (STEGENGA
1978) ok CREEBRERNThh, EBGHIEETS

ZERBLMIC R, EHESRTFAIER IR
TRETHZ EXRE IR,

EH L BRI OABOMS AT ALFEL, Mok
FRiERLICER, ABEOBRELEB LN, ZEMEOHK
VRHEREREE, B EOKIMBERKTHD Z LM
L, 2 30FMRLBONIOTLOEREYRE
T5

R ERZE
EERCAGC-SEoMNE, 19744E 4 8 25 Hic,



162 OHTA, M. and KUROGI, M.

F v 7Y FAROBKHDED XTH S LI,
¥, PEoOMEHT, 1973410 B 15 Hic, FEo
FKFE O EOEMD SR Ui, BRYE Lickbkhy,
REBDOFAFOE ML <1 72 £y F DEMTY)

DEL D, JREK T 2~3 %S L, * SENARE
(BB 2cmx X 18 cm, K%K 10 mé) W/l L
e LA AR, BMERRTHD LR LLE B
Ha 200 E BOMEF > +— L (BEFE65cmxFHE
80cm) ICBM L THEFE LT,

By v —vicB LThb 4 2 Atkic, MY RTHE
DHERES R, B EhiuyaTFi~ 4 7r Y
Ny PTRGIRD, BEBEERRELD LICATA .
77 Ak, FI0ETF OO, ThbDAT
AV SAREEREHAOmE X AL~ VI (B
F9cm) I3 AMIKE L, 0%, 200mé EHED
Ry vy —vicB LI

Bf4&tFz, 10°C, 8RR T, Rk
JeATE A, TREE 2,000~3,500 lux & Lic, HEHEIL,
PROVASOLI (1968) @ ES % Hhx H\ o, B84k
B EERCTTY, LDERIGUTI0R 7 #0~ Y
VKK TEEL, 29 b v I —THfa L THE
L7,

b 2

E W B

W PEORROVUS T Hh Sl S h o ) e T
13, BET, BN EEALRRRGREYRL,
FRI314.4~19.2 pm (F#5 16.4 pm) TH - - (Fig. 1),
mﬁm%ulﬂumf%%twmz F R R

B (1947) DWW AEERRE TH - 1o FEHI,
% DYH 2k (Fig. 4) Tho ke, 14 (Fig. 3),
BHHNL3KRDYE (Fig. 5) bEZShic, 1KADY;
FiE, ALy, 2RO, —Jin
BEALB & e b, AR E e otcs 3ARDYFIC
i, 2ARDIRAB E B HENED - 1, HILEOHE
£213.88~125um TH b, MAEOERITL LD L
M, 50~88um THo7, MfNR X, H
SR DB ECE D 2~4 £, M EBOY A 3~10
BTH ot

PUSF BT HELEEREH Lo ENLE & Rk A
SRR SR VCENLBIE, WH B VIERHE
A Iid: LT 2RI L, IR S SRy
L, # 5 BT DEMTc SR ORT- 25 2 UK
L7z, 1 o0kiMilciy, 2~4 HOR T8 B S
hic, B OB LEREHRD, oL O

TR L1 (Fig. 7, T80 513, BEBOARH
T S, BT8ROERL, 50~76m T
bhbh, BXi363~88um Thote, REETFOER
12 5.0~7.6 tm ThH -1,

SR, TR SRS X v b1
WEENR T, BloEdcR Ehic, ERBIMRS
NI, HEE A OB SIBIC A TR S hoic i
L UTH -1 (Fig. 6), TSR, WAL
BEEMR S h BHE L EIE O iR R
ShEBPELDH D, EHL LA, BVWEEREF- Y
REht:, BREBOERLTS~100pm THH, K
X13.20.0~30.0 ym TH o T, THEEDOERZ, 35~
50 m THh b, £ X2 50.0~350.0 pm TH - 1o

WEST (1969) »3f4 Lz, BT o i i 4
FICR SN RS, R LITRE, ROERS
DR TRIIC R E LIE BB B S hic
Dol

T ERAARTRE T, ZREBCAE LR E
BBRCBH Lctkd, MELSHELCRIRE LT
‘LT (Fig. 8), SR LIRS, BOET

258 L1 (Fig. 9, =%, THEXBLTV5E
WoMlur, ToExMEL, bR, 1V
O OREEL B L (Fig. 10), 253 CH T
BOSBEC X » THHEEEDERAE R LI, —
FHTHBOMIL, BADH L\ sk a g L (Fig.
10), = hb oA 4 Ml is - o, R ERO
Milasihr b/ iy, EhEERHT . ML
5o TR, R, ST A RERT B, H
HBEAR LIRS B Lic (Fig. 12), = ofkiRiz,
BF oL CHE Lo BT REX R ok e B T
oo WRURDOBERILKL, 175~225 um TH b, &
13.100.0~157.5 ptm T - Foo 1 HSRD S0 S R
LRI SRR DRI 76~11.3 tm TH » 72,

¥, ERCROTHME, S, T3 5 BERA
& hic (Fig. 10), 1 # kD %13 5.0~11.3 tm
Thoto BEERIL EHKEEREL, DL,
STEGENGA (1978) Ot FicH % X 9 e kMKW
ARk R L (Fig. 11),

SR LSRR TR LG B &, R
T ORI AR GE B TH - fota FADOL R purpu-
reum HFEI T MUBEM: CHBD/MEIR L i o fes —
FEMBEC T, MEMEL G & v BB 2 i
LU LA A, W10 A C3mmALk T
CHREL, 0K, FfEoaREEIBEIh, 0
I 5 eARfEoBFEAEOE L, KUCKUCK (1897) A3
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an erect and two (one branched) prostrate

Figs. 1-7. Muroran isolate of Rhodochorton purpureum.
Fig. 1. Liberated tetraspore.
Fig. 2. One-day-old germling.
Fig. 3. 5-day-old germling, issuing a prostrate filament.
Fig. 4. 14-day-old plant, issuing an erect and a prostrate filament.
Fig. 5. 16-day-old plant, issuing

filaments.

Fig. 6. Female gametophyte with mature carpogonia.
Fig. 7. Male gametophyte with mature spermatangia.

e; erect filament. p: prostrate filament. cp: carpogonium. sp: spermatangium.

tr: tricnogyne.

Use scale in 2 for 1-3; scale in 4 for 4;

H LT B, eBMHETRA LOSR LA,
RBRGT- & BRI TR T, R i
AN IEET B fody, MEERCIB IR (O R,
I S B A 2B S A,

ZRIL T3 2 A%, mlaho i b I Ll
SRR DS, BB iEH RSO MR e, pasriE
TR SEIU S hoie (Figs. 12, 13),  pusyfia
Tz, tEReHZL, zoEfE, 17.5~225 #m
Thh, EXx275~313 m TH -1,

scale in 5 for 5; scale in 6 for 6, 7.

A e bk

DEEPEORRE, Wl oRFEER R, ko, &R
7 (Fig. 14), & L<i3¥5+8 (Fig. 15) o—Jitid %
WIF 2205, LOTI—3E A Ly #F &2 Bl L7
(Fig. 16), Hi1-dms bl =Rk 123V ZH B
(A5 LT, dPEHESZRT U, Sl ofk & W UK T
R LC, dMsha Lic (Fig. 17), 2k okko
Wk, FBWEOKDO TR I D HEL, 4filanBk
FET 230 pm ¥ CIHET H 0B H, LIELIESH
T L orELEEIhi (Figs. 18, 19), Lo L, =i
PEORETR S Wil p O T & Fe 3 5 4k
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N

Figs. 8-13.  Muroran isolate of Rhodochorion purpurcum.
Fig. 8. Carpogonium after fertilization with an empty spermatium attached
to the trichogyne.
Fig. 9. Transversely divided fertilized carpogonium.
Fig. 10.  Carpogonia and gonimoblasts with rhizoidal filament.
Fig. 11.  Secondary gonimoblast borne on a rhizoidal filament from the primary
gonimoblast.
Fig. 12, Tetrasporophyte issuing from gonimoblast.
Fig. 13, Mature tetrasporangia.
g; gonimoblast. r; rhizoidal filament from gonimoblast. c¢p; carpogonium.
es; empty spermatium. pg; primary gonimoblast. sg; secondary gonimo-
blast. tr; trichogyne. tw}; transverse cell wall.

Use scale in 8 for 8-10; scale in 11 for 11; scale in 12 for 12; scale in 13
for 13.



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

g

Use scale in 14 for 14, 15, 19; scale in 17 for 17: scale in 18 for 18: scale

Life history of Rhodochorton purpurcum

Figs. 14-20.  Oshoro isolate of Rhodochorton purpurewm.

. 14, Young gametophyte with carpogonium only.

15.  Young gametophyte with spermatangia only.

16.  Gametophyte with both carpogonium and spermatangia.
17.  Gonimoblasts and spermatangia formed on a gametophyte.
18.  Branched gonimoblast.

19.  Branched gonimoblasts and young teterasporophytes.

20. Mature tetrasporangia.

: gonimoblast. ¢p: carpogonium. sp;: spermatangium. tr: trichogyne.

in 16 for 16, 20.
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Table. 1. Morphological comparison of Muroran and Oshoro isolates
of Rhodochorton purpureum
T Isolate
e Muroran Oshoro
Character T
Dioecious or Monoecious Dioecious Monoecious

Cells of erect filament of
gametophyte (length X diameter)

Cells of creeping filament of
gametophyte (lengthXdiameter)

Spermatangia (length X diameter)
Spermatia (diameter)
Carpogonia (length X diameter)
Trichogynes (length X diameter)
Gonimoblasts (length X diameter)

“Tetrasporophyte” filaments

17.5-37.5X8.8-12.5 tm

27.5-57.4%x5.0-8.8 ym
6.3-8.8%x5.0-7.6 #m
5.0-7.6 #m
20.0-30.0X7.5-10.0 #m
50.0-350.0% 3.5-5.0 tm
100.0-157.5%X 17.5-22.5 1tm

15.0-31.5%x7.5-10.0 #m

27.5-55.0X5.0-7.5 pm
6.3-8.8X5.0-6.3 #m
6.3-7.6 um
175-40.0X75-10.0 #m
100.0-250.0 X 3.0-3.8 zm
132.5-230.0X 12.0-22.5 #m

(diameter) 7.5-11.3 pm 10.0-12.8 #m
Tetrasporangia (lengthXdiameter) | 27.5-31.3X17.5-22.5 tm 21.3-42.5x13.8-16.3 ym
Tetraspores (diameter) 14.3-19.2 pm 14.3-17.5 m

i, KIS OBRRCRE Lich T, 2WT, &
sk o sesmmibnds &SR X b 2RMiv Rk R FE
s (Fig. 19) Zo&umil, »5vfi ke, BR
I pusy T BEE AR L (Fig. 20),

BIPE & BRBE DO DFHTSE% Table 1 IR L1,

z 2

EIRE L BEEOKIL, WHLb, WEST (1969,
1970), STEGENGA (1978) & n#éE & M, RBTHE
OFBUIR ST, EhRH»HEHERE LUy T
s T A Ui, ME ORI, MR
BRERBRDE DB DD, £ OMEFHHBE,F—FK
THEDOTCRA—MBETHEELBN5 (Table 1), L
L, UToATERRALh, BHEOKDER
Sk, BRiEOKOFRIVIEL LIELIEDE L
foo XK OER RO THMEA S 13, BER
PFerE Liehs » 1,

WEST (1970) (%, 5 Y h>SERHE Lol 1 A Bk
DIER RO TN D FET BN TR, ks
Wi LRzl ieb i EE LT 508, Bl
OO T, BWES LT CHEShL
MERERBR OB & FRRC M Te o 7o

R. purpureum 13, KR TIPS IRTFERG 05
hT\wb, —F KNAGGS (1963) i, PU4aTFHETH
BH#nfThbhTnbZ LERERAL, RE#foFED
ATHEE %R L, iz KNAGGS (1968) (3, ke3esEbn
TEMAGLZE, SlRORELRE Lic. AEOER

13 WEST (1969) 2 EER CHAE Ewlc, Z o
T, iy laTEY o0 s MG RRES, Kl
FROEHENSEERE TS LV OBREREVELR
&Ll B, Zofvkik arEFERE»L R
BAEDMRELTKRDSIOELEFEEL T3, (1)
Liagora tetrasporifera TEE IR T35 X 5 7eiling
LicPup e T a2 Lisw- s BIaTF4TH 5, (2)
BlRTEGEL, EORTHEIZR LERBRHLE
BERELLLDOTHD, 3) ERBHZTHBRIM DM
i, FBEOEV, BEEOBL LERRTH®RTHD,
EhkirEyio “BlT” 2T 5. LrL, B
Fiik Shd, REHERORRTFRINLOBH TR
FLC, WhlaFheics, (1) offficouvTil,
AETE, BRR»LBEESRIER S, BEE
HCARFE LI VST Ll 43 T thic e b 2 &, (2)
KOWTIE, SZREEEECHRT B LEOZTRHKD
SEREOIEED, Acrochaetiaceae DT Ir BlaT
HOFRFECMTB 2 &2 DB, D2 >0t
LTk, T LLERB TR,

MAGNE (1972) i (3) Ofiffi%x & b, AEOH -
HRZR S R ETFELH % cycle trigénétique
haplodiplophasique & LT¥ b, STEGENGA (1978)
b ¥ 0 EL H % LT\5H, —J5 FELDMANN
(1972) i3 (2) DfFR%E & b, ABOLEFERE L cycle
digénétique haplodiplophasique & L T % b,
UMEZAKI (1977) ¥ REDEXH % LT 5 LB
bbb,
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AEBRTYH, BRROLRMIR,S R T 5 kR G
3, BRREHEBE LT, BLRETHZL, 1
EHiE OB OB O T MM R Uik E
CHERAER L0 h, Rl RIRG
RRERELIEZ END, BB srtEi ¥ ¢ WEST
(1969) @ (3) ®, MAGNE (1972) DR L R ER
R EMRRBOIEIR - R E B TR
BWiEBzbh3, £5T5L, B4 BRETHE
Aie EHFVIG T, A—EkLcFETS
ZEREB, WTRELTH, AR AEFER
%75 L, MAGNE(1972), FELDMANN (1972), UMEZAKI
(1977) 2 Z DATER R % R. purpureum B L L AT
W3,

B OCFRRIFHc hic v RERHBIE 2B - 1o 7
Y 7 4= 7Kk%¥ John A. WEST #iSc/E  fzLH
LEF3, BEOHEE L ERLHE 2 - 7otk
WHE RS S RH#T 5.
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Key words & E %3, #L D Abstract DT>
WTWhWBdhd, E\WibiT, TTRIFEMDOS b
HWEBS, SE4AORERBS CHEE TR T
3 key words O F - 1o, LD DT
B TR VCHETH -t RS THREERR
Ehb key words T OoWTORBHAEL L 5kED
64 % %\ T, Key words iZHSOEBCHHRIE S
GBS DD, HHREEECHIZTRED
Wi BEBLLDOTHY, QBHHBITITTERA,
EHTL->TIEMINDZ L THBE, RE key
words OWTOPH S+ 4 Tk TRIEEE
D\, COMMBNE DI ) EL BRI TWEFET
H5,

1. Key words &(d k0% 1 53, 16654
12 8l ) ¥ & - Philosophical Transactions of the
Royal Society ThsEEbhTw5, FOHHT
Sh B MRE I MO—gE L Y4 HTREORIL
37, RERBUIEM 600 Fit bFELTV5, ME
T, 2= HERRb DL TEL, bhbholl
DR, RixEXELRTL 5FRICHRMEE, FStD
XERD 2 € —TE ot FLR— 12—l B,

MHREED B fedICh, i, bl X 5 sk
ZOESBET DD, SREETELVFEC
R LM key words TH 5,

Key words 1258 S 8 (documentation) o 4y B
Tk “NEFOEERZAE" LEHTILh T3,
MERLEC 2 v Ea — 2 -2 BAZRB Lo,
IBM #:» H. B. RUHN (1957) 3% —v — V&5 |%
REBLTHBERINB X5 o1t, E4 7t Bio-
logical Abstracts i3 Z DHRic X5 KWIC (Key-
Words-In-Context EREFE3]) M5 & LToWT
W5,

Key words DA x =% XDz h 35
W EHEF TEEE ML T\, iz J. Phy-
col. 133#% iz, “Pigments of the dinoflagellate
Peridinium balticum and its photosynthetic endo-
symbiont.” £\ 3 X4 F AREFEOR XN RLND,
Chiavie.—2—3ki3R5IFECEBLTAR
IS ETHERERHEI, LY, ORI key

words 23D TWW W& T35 &, ZDFA PASD
key words i Lixidiudicbisvs, w0k &
REEERTbh S, ¥, stop words & XiE
hT\5, the &2 of 7x EBiRA N5 &, pigment;
dinoflagellate; Peridinium balticum ; photosyn-
thetic endosymbiont @ 4 2% key words & L T
Bh, HoTHRLZ D 450D key words DTz
BEh, WE1 VERDHZ LT D,

J. Phycol. iciz key words AMEH R TW5, &
DRILT, FEHZEIEEL TS key words 1IKD
72T#»% : binucleate dinoflagellate ; chloroptyll
c; chrysophyte endosymbiont; dinoflagellate;
endosymbiont; fucoxanthin; Peridinium. Z® 2
#HD key words HERIA I LTHB & X\, #DH
b, BEIBERTWBZ LIBLNTH S,

BLEFATED S5 1-DREL DD TH B, MIXD
WRCHER LT B AARIE, bhbhbRv
Bh Ll b e, RAETIE, key words @
MR AErrCeTEE (FRFR) BN
ETHHAE L HHEI L TEL, DTSN
5w, @E, Abstract DFiC, =¥y 74T Key
words, Key words index, Key index words, Index
descriptors (descriptors (X2 # key words D &)
HEDRBLEDY, Zhik 3~10FE X ixahbit
bW OB LI EHLTHE key words At
mIhTa,

11. Key words {ERDOF]A Key words #EHMH
AT, BEOFEEY indexing (5L, A
#ik) Tha, #-T, XHBEENLAIRTE
Bo ChORETH—DOFEE V2B, BHEM LA
3, ANOBETEL->TRIWROZ L, #HEM - BX
B b B CTEERBEREFOLDOTHD, 72U D
KFERFHHREALS T TH% - BUR R X OME#H)
LETAMEET, RECL, ko X5 hlh%
RKBDTB R, 45 - T 1966 12 L 3),

Begg, HfiEe, BRGEEDCSnTXET
HoT, FTOREEEX F¥a22vF—va vOBM
FOFPERTELbEV, £2T, BIERIO
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FEECHLT, KOZ LHERTD,

(@) I, NEXBEECERLTRIONLXA b
NEDTFBZ L,

(b) Wiy, HEH#EL7ch oV —F A (thesaurus)
& F-T—FEHVEELEDTBZ
Lo Fi, FHEOREEL, ThhrWEELS
Bicid, TRCEDY Y —SAREBRNET
H5, .

(c) ML, WMEAMHHFEELOTDZ L,

(d) FLBELLHBBIIELEZDC L,

ZOHREBTIE, £ rADOF), key words
DOYED S, abstract DL EHFTEIFhTWTKE
BELRDH, vV —F ALk key words BT 3
HRETLEZHDDTHB, ZhOVTIHTH
L{&h3,

Key words D% 2 DFl&1z, 24 + LORREORK
HTHD, FM1YADEL 24 b ARIEECEVD
DL BHDHH, KEIHRCEIND, Tk, H#X
DEM (subject) 11 & b <, FORICEENHE
BBy OTRTERATAZ LR E D TOARAET
Hb, Key words 2D X5l s 4 rricFbhiis
WNE DRI S RILD,

# 3 oFAL, MO ALBIIOMIERD &
WA ETHB, Pz, BFFEIS Peridinium T
o BB, ZhiZ, dinoflagellate, X5zt marine
plankton DFE&fin+hiE, HFISNOAZBYT
BHb, BRI E 1 IBIEEIR TOMFIHA A L
TWABESHTIE, TOZEdREWFlEn1oL
x5,

BADFIEE LTRSS OGRS ~ D% F
BBFBENTED, TRIEA W2 TL 5 LBE
DORENREUTL B, KEDOARZEZNOEE AT
5, Livl, XMz EWMz 53 E, EEHo
ATRATH Y, NEF - EEFOBEEBHEC
5, TDX5lck ¥, key words EHEHHATS
OMEFTH B, Key words 51— Ficiz%  #EEA
THLERIE . ChICIIEER L HREDZDRTA
THED D, BEL X5 LT3/ key words 2%
SunTuhiE, fEEREV,

I11. Key words MD%f - B3 - #5757 Key words ©
¥, B3, BAOEHINL, RELCTRETHIHETD
Do EHEOHETHMALTVS 30 K EDOHELR
LEY L Thick T h, F—7— FHRZEALTL

HHFEIHIBRUEIE Do, ThHITOWT
BHEHAETIREL W BEREY A5 L, 5LTF, 6L
TF, 3~10, 5~6, 5~10, 6~12, {5ED\ b DT
WHEWAEBH oL, DT ETIERRI LWL, 5T
¥H08H - TREAY Fh< b &cits, J.:Phycol.
TfT > T35 5~10 L\ 5 DORZY L TH A 5.
FARIIER TR, ZORXTREDLhTW2EE
REYOELZE YOO L OS RS, T HA
LicHt % 5 ¥ iRt ii I3 2 /R BR %<,
THEDol. EWEEHBBLUND key words 137
A7 7y MEREFIEhTWBbDE, %5 Tk
LDOHENEEATHot, 2 VEZL—X—~DAN,
B — FMLEDOFELh I NEEL DL, TAL7 7Ny b
MM EEFITHS 5

B, ANBEFTTIL, abstract © A ENREHD
2%, 24 Y ADTF, KAXDOHEDECI DL LR
RohkoArThHb, =hd, 4 HTIE abstract A3
DhEEShREDOL— PEED LV EHEBF L
HOLEEEEL OB,

IV. Key words DEUF Key words 21 %
BENE, FBA T4 7E2ELT, RTLBWVWA,
RitwADBRIED, HECF+ vy FERBZEEH
b, *FDfediziy, key words i3, %@:ﬁiol*l%
DL E 1Ty R ERE, Bo, BECEBETHLO
EVCHBANLEIR TR bitv, 20T ik
BAEBELETH S, -
Fhith, ZEOBOR I, YARLBABETLAS
EATIONEWD &, MfaX 5IMER RS
WO TENTH B, BE¥EST key words HFR &
AtsL, BRI FIAHBARRSTTFIW, b
RETRHRAEDPLELL D WD IO ETin D
ZH5THAHN, P, ETHAELRBZIATE R
EWBIALELRD ERSDT, UTFTETomsts
AL THIWERS, -
RO S horctti, Y & ERROEHRE
BMEDOFIWED, WALV —MCRD, #oT key
words (22D X 57— PEEVH, S X LVWE
FETErRTWRRTREE LRV, HRIF T, &
DX 37, “e&bh L\ B key words & “F
A7 Y 7 & =" (descriptor : EHEFKREENE), S
EbLltWwbDEIEFA 2 Y 7 & — (non-descrip-
tor) L XATRAILTWS, EHENEES>ELTW
% Key words 7% descriptor THHME I ML, *
DidEELRI “YV—F2” L Xi¥h 5 key
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words DFEILIY S It iubh b e,

BIZiE, TEEFE] wrEEEALELLY, Th
A descriptor 2 & 3263, “JICST Rl2EHATHE >~
V=35 R”(975) whehibhr b, ZOY—V 7
ATRABRTAV=AHB Il > T\ D, £D
p.- 800 Ik D X H It TV B,

*EFK (2 VY a2 7)
CA 06
[USE Jmu7 4L ]

*kHliL non-descriptor TH5Z L &RTHETH
bo HEHFEDEL key words & LTRIAHYTH
5, USERXR#HFE X R TLTTHE, Thhb,
descriptor {27 rr7 4 L THB ENS, (CAO06
BREFEHT TV —a-FLIFEhsb0T, JIFCH
MERTWBEENT Y —FIKE 245 &, XL
ENBOEREHH T =) —CBTHRETHHZ
EDbhD LRI TWB),

COXOIHE, /e 74 MM D ETHEMN
H5,

VAR - V%

CB10, CA 06

UF 7me74 a
sem7 40 b

NT ~/s5FYF7/mue7,40

BT #A74Yv

UF (3 Used For DBETH %, 7mr7 4 1ah
BRI key LTI, Z7rr 74 A REDTHR
bhaLDTHHZ b 5B, NT X Narrower
Term (TFfzEE), BT (% Broader Term ({73%) DOlg
Thh, 77 VA 278Rr7 4 L% key words 123E
AREEER, FOEMED /v 7 4 LERIZ, £OD
EFEORLT 4 Y vERRHCGEA TR &, BES
NABBENENDZ Lk,

ETi, flxARFEORECR 1D, HATH =2
V€2 — - IBERY - ERIAE STV B, A

al

AOBFEMEEE TIE, REFH D key words AL T
H55,

F¥axvi—va vORMESLTHET AV
T, vV —JALEHH LRI h T2,
FBOBOFIILLDORIE->THBE, Thesaurus of
Engineering and Scientific Terms (TEST &B%#5)
(T% - $}%:, desc. 17810 3, non-desc. 5554 F&);
Chemical Abstracts Service Search Guide (b2,
#9 12000 %) ; Medical Subject Headings (E%:, #
7000 2&); Agricultural/Biological Vocabulary I,
II. (a2 - A%, desc. 12879 3%, non-desc. 7128
W) IERD B, HEE B @ key words 00
BLoieh L, EDvY —FARENT B rRIEE
THZLHMELERD,

5l A X &

Chemical Abstracts Service. 1967. Chemical ab-
stracts service search guide. Chemical Ab-
stracts Service, Columbia, Ohio.

Engineers Joint Council. 1967. Thesaurus of
engineering and scientific terms. Engineers
Joint Council, New York.

National Agricultural Library. 1967. Agricul-

United States
Department of Agriculture, Washington, D.C.

National Library of Medicine. 1979. Medical
subject headings. National Library of Medi-
cine, Bethesda, Maryland.

BABSEMIE®R v 5 — 1975, JICST # % £ i
Ay —-7A HABREEMNER v 2-,
B

HARR¥EM®R v 2~ 1975, JICST % £ i HZE
vV =7 A, EEH T =) - HEF]. BERBEE
Wt 2 —, BE

FEBPF - A2 1973, BEXHW, Lol
ENALF - FIROMLR, ed. 2. BEILE, Bl

tural/Biological vocabulary.
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R EAN

1. \EORH ANCIEFLICHEFCHET A0 RRE ORI - ER - B3, ToMMR (FHAER - =
a2 =2 - FHSA - B8RS RBRLET. R ERET — 2 2EEOMANMEOFEICE IR BV IRER
ALOFEEYRLCBCZHINET. FEROIUE BIIFF, (RRSIREEBSFSIVRERFTHRLE
T R EEEI L TR EX L L, LOMBRTEFENE LET, RXEBIUIREY 6 F, L2
H, MBREFENE LT2AEUAZER L LET. BOBRBIHIRL A 2% HOMBS (1 H7,000 M), Ik
&, RlD e EOBAEFEFEABELY T3, MXFERBTIRE K, EXER L2 RIEY 1HERDR
E N G

1. #XOBES MR 400 FEEFEFHAMK B E BS £33 A4) @, MAdE, FEAE- (EhHT
FriRg) Z#AVCHEBEATHCTT IV, BYFREF 24 7REX AV, F7 Vv AR—2T28TILE4 7T
TH, +0 e ORI F 7o 2R o DB L TTF &V, HlORELELOL K-> TXEE D &
FHINCRE - TT & Teds, T30 THE - #— b s - BEREA A, FR/LED4 29 5 7{FTETR
1A, NBIREDRAEB— L4 € FMTIETIR2AK, T 5 7HRCIRBIRR 1 ARTALTT XL,

B : Batrachospermum ectocarpum Sirod., Discussion, sec, min, hr, nm, #m, mm, cm, m, #l, m}, ],
#g, mg, g, N, M, ppm, lux, g(gra_vity), 25°C g &
I - B OB, BRE - BN (TS - BRI - AL - 5 RS - ASURE GEXURBOR) - RE

HEZDFW ) DFICE LHTIALL, a6 -3 24l (FEIBP 24 T LTHRKEI T,

(1) EFEEEW FEURRI TR L - B - %4 - 5% - T (200 3 % ©) DOIFic, FISTUERERS T i
SREML (35) - BUE - B4 - Sk - T (35, 200 35, LERTIE U T 400 35 T) OICRALTT &V B
CNIEEL - MR F2D 2~ 4V Ty 7 29— F (5~10 2, ) OIRCRAL, PFEEICKT
HHFEIHBC AR TT X,

2 & X BEECE LIS OB, 5L ALORRCARTTF &, F&KRuF A3y A
(Fig. 1, Table 1 ® X 5i2) L, XikD5HEROUICIED »T, FHEA L MRES JOLEG U TH (8
fiRDBHE) #WRLTTF X,

Bz e aquatic ecosystems (WELCH 1972, 1974), LIEBIG’s (1840 p. 23) “low of the minimum”
igeeeere, seeees AT A (YAMADA 1949), @kt (1907 p. 56) i1,

(3) BIANE AXhTHHLATHORY, JCTLT 7~y FECHELTTF XV, 3B, © RED
DL, @ KEASYRCANOBHY LS Ted03|AD 2 A TEL, ThEhp 1) HES o)
WRRAE ) BE (CBRAET) =) Mol (B - ®icy) ) WIRGUE (RIS - W) © 5 boLERDT
BB L 3HE B T » THRALTTF IV,

(8 7 &) ©, @4l [HEEAED 19597 SEEEH.” P EEE, m5T.
(B fF A b o 1%E) @ DREBES, G.” 1977.™ Sexuality,” p. 250-283=> @ In D. WERNER (ed.),”
The biology of diatoms.” Blackwell Sci. Pub., London.”
(2o 4 ) © HUSTEDT, F.? 1930.” Bacillariophyta.® @ In A. PASCHER (ed.),”
SiiBwasser-Flora Mitteleuropas. ed. 2. vol. 10.” Gustav Fischer, Jena.™
(MzkDhD 1) @ #& B 19702  Batrachospermum ectocarpum SIROD. DFyiBZHIRFFE.”
® % 8:1-82
@ KoBavYasl, H. and ANDO, K.”? 1978." New species and new combinations
in the genus Stauroneis”™ @ Jap. J. Phycol. 267 : 13-18.2

@) MXHE EXFEWOBEOZHR, AL TEHESA - B - RIANTL0FLUNC T LDTTE,

(6) HAEZOHBELUR W Ty, KXHRMEO#E (14X205cm), HHCHIE (4208 14, FE 6.6 cm)
FEEL, FIRELEMDI LI L FHRECK X ¥ 2K E 3t EFERYRT 2 7 — v AR, RELE
4y &%, B85 T BFEEY 2 v SRR ERAVCERCREAL, T EHMCEES X3l
TFEV, ROBCITFEES - FF - FEHERYEALTT R, REREAN ST AR LW
WRL, ROBFEHIHIFUZ LTTF I\,

M. HREELHR HERTIIKOZE L, RESFHLED 30T, 3 BLUPNCIKE L CREOHIRIEAE
CHREOYHEXLAL GEELTTF I, FIRNE, /X - B3 - HBiciR-> TS50 x¥a&TABLET,
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Information for Authors

Members of the Society are invited to contribute original research reports and short communica-
tions in Japanese or English on all aspects of phycology. Every research paper is read and criticized
lyy. reviewers on the basis of its originality and the discussion presented. Where appropriate, review-
ers other than those on the. Editorial Board are consulted. Final responsibility for selection and
published order of papers rests with the Editor. Papers not longer than 6 printed pages including
figures and tables and short communications within 2 printed pages will be published without charge
(exclusive of reprints). Additional published pages will be charged to the author (7000 Yen per page).

. The manuscript should conform exactly to the following instructions. The manuscript should
be typewritten, double-spaced, on -thick paper of 21.5X28cm or A4 size. Each typewritten page
usually consists-of 28 lines. Symbols, units and nomenclature should conform to international usage.
The S. I. metric system should be used for all numerical data. Words to be printed in italics should
be underlined.” The original copy and one duplicate are required. The first page should have only
the. title, name(s) of the author(s) and institution with address, and any necessary footnote. A short
running title should be included. Acknowledgements preferably follow the text but precede the
references. Tables and legends for figures should be on'separate pages and be placed after the
references. . . . i
An abstract of not more than 200 words is required. At the end of the abstract, 5-10 Key Index
Words should be given alphabetically for aid in-indexing. A Japanese abstract will be provided by
the Editor from translation of the abstract.

References. Citations in the text should read thus: LIEBIG’s (1840 p. 23) ------ O ++eeer (WELCH 1972,
1974). - In the list at the end of the paper, references should be typed in alphabetical order. Each
reference should be given in the following order: Name, Initials, Date, Title, Journal Volume: first
page-last page. Example: ‘
Mikami, H. 1978 On Laingia hookeri (Rhodophyceae, Delesseriaceae) from New Zealand.
Jap. J. Phycol. 26: 65-68.
A:book title should be followed by the name of publisher and place of publication. Example:
ABBOTT, I. A. and HOLLENBERG, G. J. 1976. Marine algae of California. Stanford Univ.
Press, Stanford. . ,
Tables should be numbered with Arabic numerals, have a title, and be referred to in the text.
Figures, whether line drawings or photographs, should be numbered consecutively in Arabic numer-
als, and referred to in the text. The maximum size for a full page figure is 14X20.5cm. Line
drawings should be made with black. ink on white paper or blue-lined graph paper. Letters and
numerals should not be made by hand, but should be made neatly with a lettering device (not a
typewriter) and be of such size that the smallest character will not be less than 1 mm high when
reduced. The original drawing and one set of clear copies are required. Photographs must be of
good quality. They should be grouped to conform to the page style and format of the Journal and
preferably be submitted at a size that permits reproduction without reduction. Photographs should
be submitted in duplicate. Coloured plates may be printed at the expense of the author. The inser-
tion of tables and figures in the text should be indicated on the right-hand margin of the sheet.
Proofs should be checked carefully and should be returned by air mail to the Editor within three
days of receipt. The author will receive 50 offprints free of charge. Additional copies can be ordered
at cost on the reprint ordering form sent with the proofs.
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1. MEE Ny HFo— (i, £E3ES 750 M, ELATES1500M. RE: 14125, 6%
2,35, 74135, 8%1-3%, 9%1-3 5.

2. (S #3 1-10%, (g, &8 1,000/, FELA 15001 11-20%, &R 1,500, kL8
2,000 M.

3. WWAEBKEBNS BR25SMH, 1977, ASKR, xxvili+418H. |UHELORE - B - E5i—
% - RO OWIESE L 0 ERH SRR 50 (3 26, AL 24) AIBHL (% 5,500 I (A3H).

4. BAFIPEIF—i8 Contributions to the systematics of the benthic marine algae of the
North Pacific. 1. A. ABBOTT - BREMIE, 1972. B5 R, xiv+280 FH, 6 [XkRk. MEH146 £ 8 B i +LiRTH3
I NIURTFHERRICBT 2 Bk« 1 7 —DRE T, 20 MoPIeHs (3 30) 248, (I 3,000 [ (&
8.

5. JLEBERAIO0 Iy TREREOEBEHPHRE 1977. BSIR, 65 H. W49 9 A, Hicirbhic
AABEEFESEM [ov 7CBT 58S ORK. 4 EHROER. (it 700 [ (&K

Publications of the Society

Inquiries concerning copies of the following publications should be sent to the Japanese Society
of Phycology, c/o Department of Botany, Faculty of Science, Hokkaido University, Sapporo, 060
Japan.

1. Back numbers of the Japanese Journal of Phycology (Vols. 1-25, Bulletin of Japanese So-
ciety of Phycology). Price, 1,000 Yen per issue for members, or 2,000 Yen per issue for non member.
Lack: Vol. 1, Nos. 1-2; Vol. 6, Nos. 2, 3; Vol. 7, Nos. 1-3; Vol. 8, Nos. 1-3; Vol. 9, Nos. 1-3.

2. Index of the Bulletin of Japanese Society of Phycology. Vol. 1 (1953)-Vol. 10 (1962), Price
1,500 Yen for member, 2,000 Yen for non member, Vol. 11 (1963)-Vol. 20 (1972). Price 2,000 Yen for
member, 2,500 Yen for non member.

3. A Memorial Issue Honouring the late Professor Yukio YAMADA (Supplement to Volume
25, the Bulletin of Japanese Society of Phycology). 1977, xxviii+418 pages. This issue includes 50
articles (26 in English, 24 in Japanese with English summary) on phycology, with photographies
and list of publications of the late Professor Yukio YAMADA. Price, 6,000 Yen. (incl. postage, sur-
face mail)

4. Contributions to the Systematics of the Benthic Marine Algae of the North Pacific. Edited
by I. A. ABBOTT and M. KUROGIL 1972, xiv+280 pages, 6 plates. Twenty papers followed by
discussions are included, which were presented in the U.S.-Japan Seminar on the North Pacific
benthic marine algae, held in Sapporo, Japan, August 13-16, 1971. Price 4,000 Yen. (incl. postage,
surface mail)

5. Recent Studies on the Cultivation of Laminaric in Hokkaido (in Japanese). 1977, 65
pages. Four papers followed by discussions are included, which were presented in a symposium
on Laminaria, sponsored by the Society, held in Sapporo, September 1974. Price 700 Yen. (incl.
postage, surface mail)
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