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This paper deals with the geographical distribution, phenology and morphology of
Litosiphon yezoense. This plant is distributed from Muroran to Nosappu on the Pacific
coast of Hokkaido affected by the cold Oyashio Current. It grows on the old blade of
Laminaria spp. and Arthrothamnus bifidus from February to early June. Most of the
erect fllaments produce unilocular sporangia throughout the growing period. Plurilocular
sporangia, which have not been previously known in this species, are sometimes found
throughout the growing period on different filaments from those with unilocular sporangia

or on the same filaments.
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The genus Litosiphon was established by
HARVEY (1841) based on two species, L.
pusillus (CARM. ex Hook.) HARVEY and L.
laminariae (LYNGB.) HARVEY. Since then,
seven species have been added to the genus
(BATTERS 1902; LEVRING 1937; YAMADA
1944; ROSENVINGE & LunD 1947; LuND
1959). All the species except for Litosiphon
yezoense are distributed on the coasts of
the North Atlantic and Arctic Oceans. L.
yezoense has been reported from Muroran
and Akkeshi in Hokkaido in the western
part of the North Pacific Ocean by YAMADA
(1944) and YaMADA & TANAKA (1944).
YAMADA (1944) described the occurrence of
unilocular sporangia in L. yezoense, but
there has been no description of the for-
mation of plurilocular sporangia in this
alga. In this paper, the occurrence of
plurilocular sporangia is reported and details
of the geographical distribution, phenology
and morphology of this alga are described.

Matreials

The specimens used in this study were
collected during 1969-1977 by various
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workers including the author at the follow-
ing localities : Muroran (17 April 1975, K.
Mivajr; 19 February 1976, Y. SAkAI; 10
March 1977, K. M1YA]JI) ; Aburakoma, Hidaka
(27 May 1975, T. YOSHIDA & M. MAsSUDA);
Hiroo, Tokachi (29, 30 March and 26 May
1975, M. KuroGI & M. OoTA); Kushiro (23
May 1970, M. KuroGl & K. NAGATA);
Akkeshi (25 April 1972, K. M1vaj1); Hama-
naka, Kushiro (15 April 1972, M. KUROGI &
K. Mivajr; 22, 23 March 1973, K. Mivaj);
Ochiishi, Nemuro (12 May 1969, M. KUROGI) ;
Nosappu, Nemuro (18 May 1969, M. KUROGI).
The plants were fixed and preserved in
10% formalin in sea water. Voucher speci-
mens and slides from these collections are
preserved in the Herbarium of the Faculty
of Science, Hokkaido University (SAP). In
addition, the author also referred to the
specimens deposited in the Herbarium:
Muroran (6 May 1943, Y. NAKAMURA, SAP
025334-025336) and Erimo, Hidaka (7 June
1944, Y. YAMADA SAP 025348).

Results

Distribution and phenology: Litosiphon
yezoense has been collected by various
workers from Muroran to Nosappu on the
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Pacific coast of Hokkaido from Laminaria
angustata, L. angustata var. longissima, L.
coriacea and Arthrothamnus bifidus and
grows densely to cover the soral portion of
the old blade of the regenerated host plants.
Rarely, the plant is found on the sterile
portion of the old blade. After June or
July, this alga disappears with the decay of
the old blade of the host plant, and it does
not reappear until the next spring. Fertile
plants of this species are few in the early
season of growth but abundant in the late
season.

Morphology : Vegetative structure: The
plants are filamentous, densely tufted on
the host and light to dark brown in color.
The filaments arise from uniseriate creeping
filaments, being unbranched, -cylindrical,
solid, up to 3cm high and 140 gm (rarely
190 gm) in diameter at the broadest part
and composed of up to 10 or more multi-
seriate cells in surface view. In the basal
part the filaments are narrow and 1-3 cell
wide (Figs. 1, 2), gradually becoming broader
and more multiseriate upward. The fila-
ments are broadest in the middle part and
again become attenuated toward the apex.
The apical part is uniseriate and 10-20 #m
wide in young filments (Fig. 4) with cell
seriation in surface view in the middle part
of 5-7 or less. When the plant becomes
old, the attenuated apex is lost.  The apical
part of old filaments becomes nearly the
same in the diameter as the middle part
(Fig. 7). The diameters in the basal,
middle and apical parts of some young fila-
ments are shown together with their lengths
and cell seriations in Table 1. As the
length and cell seriation increase, the dia-

Table 1.

meter of the filaments becomes larger.

The cells in surface view are irregularly
quadrate to polygonal in shape and 10-50
#mx10-30 ym in size throughout the whole
length. The size generally varies according
to the age or the part of the filament (Figs.
1-10). Cells of the lower uni-diseriate part
of the filaments (Figs. 2, 3) are larger than
in other parts. Sometimes, cells of the
middle part of young filament, become very
small through repeated divisions. In old
filaments, cells are comparatively large and
frequently protruded to give the surface of
the filament an uneven appearance (Figs.
15, 16). The chloroplasts are small and
discoid and number a few to 10 or more
in each cell according to the size of cell
(Figs. 2-6). In the uniseriate apical cells,
the chloroplasts are in contact with each
other to give a parietal plate like appear-
ance (Fig. 4). )

In cross section the filaments show' a
parenchymatous structure (Figs. 11-18)
with no special differentiation between outer
cells and inner ones in size and shape (Fig.
16) except for the occasional occurrence of
small cells in the outer layer (Fig. 15).

Hairs were not found on the material

examined.

Uniseriate rhizoidal filaments are pro-
duced from the lower cells of erect fila-
ments, irregularly branched, 5-13 um in
diameter and include a few discoidal chloro-
plasts in each cell (Fig. 1). They are able
to issue new erect filaments. These
filaments and the creeping filaments are
frequently indistinguishable from each other
later. Both filaments creep within the
empty sori of the host plant or rarely on

Diameters of basal, middle and apical parts of young erect

filaments with different lengths and cell seriations in surface view.

Length of Cell seriation

Diameter (pm)

filament(mm) in middle part

basal part middle part

apical part

.7-2.5 1
.7-8.0 1
.0-12.0 2-
.5-15.0 3
.0-10.0 5

WL - o

10-18 12-25 8-15
15-25 25-40 10-20
18-28 28-60 10-20
23-38 40-75 15-25
30-40 70-75 lost
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15,16 50um

1141718 50um

Figs. 1-8. Litosiphon yezoense. 1. Basal part of thallus showing creeping filament and basal part
of erect filament issuing rhizoidal filaments. 2-4. Basal (2), lower (3) and apical (4) parts of
multiseriate filament. 5-6. Unilocular sporangia in 1-2-seriate (5) and multiseriate (6) filaments,
empty ones with zoospore liberation pore also seen in 6. 7. Apical part of old multiseriate fila-
ment with unilocular sporangia. 8-9. Plurilocular sporangia in apical (8) and middle (9) parts of
multiseriate filments. 10. Unilocular and plurilocular sporangia in the same filament.

Figs. 11-18. Litosiphon yezoense, shwing cross section of erect filaments. 11-14. Various stages
in development. 15. Occasional differentiation into large inner cells and small outer cells. 16. Uni-
locular sporangia. 17-18. Plurilocular sporangia.
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the surface of the sterile part of the host,
but do not penetrate into the cortical layer.

Reproductive structures: Unilocular and
plurilocular sporangia are formed on different
erect filaments or on the same filaments
(Fig. 10) throughout the growing period.
The filaments with plurilocular sporangia,
however, are few and generally smaller
than those with unilocular sporangia. The
former filaments measure 15-60(-100) ym in
diameter and 1-5mm in height, while the
latter filaments are 30-140(-190) #m in diam-
eter and 1-30mm in height. Both the
sporangia are formed from the transfor-
mation of surface vegetative cells of erect
multiseriate and sometimes uniseriate fila-
ments (Figs. 5-10), but not from inner cells
(Figs. 15-18).

Unilocular sporangia are scattered all over
the erect filament except for the lower part.
They protrude a little and measure 20-37
pmx20-34 ym in surface view. The spo-
rangia formed in the uniseriate filament are
few in number and intercalary or occasion-
ally terminal. The liberation pore for zoo-
spores is circular (Figs. 6, 7).

Plurilocular sporangia also occur all over
the erect filament except for the lower
part. They are 10-20 #mXx9-17.5um in
surface view. Their size seems small com-
pared with that of the unilocular sporangia
and their borders are frequently difficult to
determine because of the close arrangement.
They frequently form an expanding or
seriate sorus sometimes mixed with sterile
cells (Figs. 8-10).

Discussion

This species is similar to L. filiformis
(REINKE) BATTERS* in the absence of hairs
(REINKE 1892 ; PRINTZ 1926 ; ROSENVINGE &
Lunp 1947 ; LunDp 1959) as mentioned by
YaMmaDpA (1944). However, L. filiformis

* The genus of this species has been recently
returned to original genus, Pogotrichum from
Litosiphon by PEDERSEN (1978). He differentiate
Pogotrichum from Litssiphon by formation pro-
cess of plurilocular sporangis and absence of
hair.

differs from L. yezoense in the occurrence
of a distinct basal disc composed of adher-
ent creeping filaments on which plurilocular
sporangia are formed in addition to occurr-
ing on the erect filaments (KUCKUCK 1917;
HAMEL 1937; ROSENVINGE & LUND 1947;
LuUND 1959 ; JAASUND 1965).

The unilocular sporangia of this species
were described by YAMADA (1944), but the
plurilocular sporangia are newly reported in
this paper. The plurilocular sporangia ap-
pear throughout the same growing period
as the unilocular sporangia, but the former
are very few and the latter abundant. As
to the occurrence of plurilocular and uni-
locular sporangia in other species of Litosi-
phon, L. filiformis growing from late winter
to spring in the Europe forms plurilocular
sporangia abundantly, but rarely unilocular
ones (KUucKuck 1917 ; PRINTZ 1926 ; NEWTON
1931; ROSENVINGE & LUND 1947; LunD
1959). In L. pusillus, with a growing peroid
from spring to autumn, plurilocular sporan-
gia are abundant in the early part of the
growing season, while unilocular sporangia
are abundant in the latter part of the grow-
ing season (SAUVAGEAU 1929 ; KyLIN 1933;
HAaMEL 1937 ; ROSENVINGE & LuUND 1947).

This alga was collected only on the old
blade, especially on the soral portion, of re-
generated perennial Laminaria and Arthro-
thamnus. It was not found on the new
blade of 2 or 3- year old plants. There
seems to be a connection between the
growth of this alga and its host. Accord-
ing to HASEGAWA (1962), L. angustata begins
to form sori from November in first year
plants and form August in second year
plants. KAwASHIMA (1972) reported also
that L. angustata var. longissima begins to
form sori from November in first year
plants. According to both authors, both
kinds of Laminaria begin to form a new
blade at the distal end of the stipe from
November and retain the old blade with its
sori until April or May of the following
year. According to our observations, nearly
the same growth and maturation patterns
are seen in the other hosts, L. coriacea and



Arthrothamnus. From these observations it
appears that Litosiphon yezoense occurs in
the latter half of the existence of the old
soriferous blade of second and third year
host plants. The host specificity of Litosi-
phon has been also variously discussed for
L. pusillus, L. laminariae, L. filiformis by
LEVRING (1937), JAASUND (1957), SAUVAGEAU
(1929), PriNTZ (1926), HAMEL (1937) and
ROSENVINGE & LUND (1947).

Since this alga has not been found in the
field from summer to winter, it is necessary
to elucidate the habitat of this alga during
its period of absence on the host plants.
This may be resolved by field observation
and culturing study.

As to the distribution of the species of
Litosiphon, it is noteworthy that one species,
L. yezoense, is reported from only Hokkaido
on the west coast of the North Pacific and
the other species are distributed on the
coast of the Atlantic and Arctic Oceans.
The distribution of Litosiphon yezoense or
other species of Litosiphon on the western
coast of the Pacific north of Hokkaido can
be expected by field investigations during
the spring.

I wish to express may sincere thanks to
Prof. M. KUROGI, the Department of Botany,
Faculty of Science, Hokkaido University for
his invaluable advice and his critical read-
ing of the manuscript. Sincere thanks are
due to Miss S. LINDSTROM, Hokkaido Uni-
versity for English correction of the manu-
script. I am also grateful to Dr. Y. SAKAI,
Dr. T. YosHipA, Dr. M. MAsupa, Mr. K.
NAGATA, and Mr. M. OotA for offering
their collecting materials.
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