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From published soras， collections in herbaria， and our own field studies， the distribu-
tions of 35 species in ten genera of articulated CoralIinaceae in Japan were plotted. Japan 
was divided into 14 coastal segments for purposes of understanding distributions of the 
genera and a few prominent species， such as Corallina offiicinalis. Bossiella is restricted 
to the north. Only Corallina pilulifera occurs in all the coastal segments. Present in 
mid and northern Honshu， but not in the extreme north and south of Japan， are 
Calliarthron， Serraticardia， Yamadaea and two species of Corallina， C. sessilis and C. 
squamata. From Kyushu and Shikoku to northern Honshu occur Marginisporum， Corallina 
officinalis and， especially in the north， Alatocladia. Amphiroa and ]ania have some 
species that reach into southern and western Hokkaido， and others that extend into the 
Ryukyu Islands. Cheilosporum has been reported only from the Ryukyu Islands and 
southern Japan. Research on the distributional and seasonal aspects of reproduction as 
well as nomenc1ature and taxonomy should be carried out. It would be interesting to 
study the patterns of articulated coralIine phytogeography throughout the North Pacific 
Ocean. 

Key Index Woras: Articulated Corallinaceae; geograPhic distribution; nomen-
clature; Rhodophyta; taxonomy. 

Japan， southern Australia， western North 
America， and eastern South Africa are major 
geographic areas endowed with a great 

diversity of articulated coralline algae (Cor・

allinaceae， Rhodophyta). About 40 species 

have been recorded from Japan and， although 
our ongoing studies of these algae suggest 

that this is an in宜atednumber， the flora is 
rich. OKAMURA (1936)， based on the pioneer-
ing studies by YENDO (1902a， b 1905)， inc1uded 
38 species， and Yamadaea melobesioides SE-
GAWA (1955) and Jania capillacea HARVEY 

(T ANAKA 1965) were later added to the 

Japanese flora. Of the 15 genera of articu-

lated coralline algae currently recognized 

(JOHANSEN 1981) 10 occur in Japan. Haliptilon 

is notable for its absence， but it may be 

revealed in subsequent exploration in the 

southern islands. 

The importance of the sea to the livelihood 

of the Japanese people has fostered many 

studies of regional marine floras， and these 
published papers inc1ude articulated coralline 
algae. These publications form one source 

of data for the present work. Second， 
numerous col1ections， both by us and others， 
are avai1able in herbaria in Japan as well 
as in other countries. These specimens con-

stitute our second source of data. By com-

bining all the distributional information 

avai1able to us we have been able to charac-
terize the phytogeography of articulated 

coralline algae in Japan， and this is pre-

sented below. 
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A second goal of this work was to deter-
mine possible relationships that the distribu-
tion of articulated coralline algae may have 
with seawater temperature. Casualobserva-
tions suggest that some genera are primarily 
present in colder waters， for example， 
Bossiella and Corallina， whereas others are 
more tropical， for example， Amphiroa and 
Jania. The presence of a wide range of 
temperatures from the south to north of 
Japan makes it important to do this in order 
to understand the phytogeography of these 
plants. The importance of coastal currents 
and seawater temperatures on the distribu-
tion of crustose coralline algae off Hokkaido 
was shown by ADEY et al. (1976). Although 
taxonomic studies have resolved most prob-
lems of systematics and nomenclature at the 
generic level， there are still many unresolved 
questions regarding the species reported from 
Japan. For example， the enti'7 called Cor-
allina squamata needs to be examined; the 
name is based on a European species recently 
transferred to Haliptilon (JOHANSEN et al. 
1973). Therefore， the main goal of this paper 
is to characterize distribution of the genera， 
with data on the species ancillary. Studies 
currently under way are aimed at correcting 
the taxonomic and nomenclatural problems 
that still exist. 
The ten genera of articulated Corallinaceae 

present in Japan are assigned to subfamilies 
and tribes (see JOHANSEN and SILVA 1978) 
according to the scheme below (JOHANSEN 
1981). 
Subfamily Amphir叫d白ea鵠eJOHANSEN 
Tribe Amphiroeae 
Genus Amphiroa LAMOUROUX 

Subfamily Corallinoideae 
Tribe Corallineae 
Genera Alatocladia (YENDO) JOHANSEN 

Bossiella SIL V A 
Calliarthron MANZA 
Corallina LINNAEUS 
Marginisporum (YENDO) 
GANESAN 

Serrati cardia (Y ENDO) SIL V A 
Yamadaea SEGA w A 

Tribe Janieae JOHANSEN et SILVA 

Genera Cheilosporum (DECAISNE) 
ZANARDINI 

Jania LAMOUROUX 

Materials and Methods 

Tabulations of the articulated coralline 
algae were made from more than 100 floras 
from many parts of Japan most published in 
the last 30 years. The papers are not listed. 
Hundred of collections were determined 

and recorded. Specimens from the following 
herbaria were incorporated into determining 
the ranges: British Museum (Natural His-
tory)， London (BM); Laboratoire de Bot-
anique， Faculte des Sciences， Caen (CN); 
Clark University， Worcester， Massachusetts 
(CUW); Laboratory of M:lrine Botany， Fac-
ulty of Fisheries， Hokkaido University， Hako-
date (HAK) ; Herbarium， Royal Botanic 
Gardens， Kew (K); Rijksherbarium， Leiden 
(L); Botanical Institute， Faculty of Science， 
University of Tokyo (TI); University of 
British Columbia~ Vancouver (UBC); Univer-
sity of California， Berkeley (UC); U. S. Na-
tional Museum， Smithsonian Institution， 
Washington， D. C. (US). 
Our collections， mostly from Hokkaido， but 

also from places like Shikoku， Ryuku and Izu 
Islands have helped fill out gaps in the ranges 
of several genera. These specimens are in 
CUW and HAK. 
Temperature data are from a Marine 

Environmental Atlas compiled by Japan 
Oceanographic Data Center in 1978. 

Results 

This survey of the articulated coralline 
algae in Japan and the associated smaller 
islands will proceed in a counterclockwise 
direction and should be done with reference 
to Figure 1 and Table 1. At Soya Misaki， 
the northernmost point of Japan， there occur 
only two species of articulated coralline 
algae， one in Bossielta and the other in 
Corallina. Corallinaρilulifera is the only 
species present in all the coastal segments 
used in this paper. Southward from Soya 



Articulated coralIine algae in Japan 199 

Japan 

300km 
L圃~・~

130 

官35 140 

q 

B 
145 

Fig. 1. Map showing coastal segments 1 to 
14 (encircled) into which Japan has been divided 
for purposes of describing the distribution of 
articulated coralIine algae. Segment 11 is Tsugaru 
Kaikyo between Hokkaido and Honshu. AIso 
shown are maximum summer seawater tempera-
tures (degrees Celsius underIined) and minimum 
winter seawater temperatures (degrees Celsius 
not underIined). The arrows indicate directions 
of surface current flow. 

Misaki in segment one， there are two species 
of Corallina (Table 3) and one each of 

Amphiroa (Table 2)， ]ania (Table 4) and 

Bossiella (Table 5). In southwestern Hok-

kaido (segment 2) Alatocladia joins these 

genera， for a total of five. In northwestern 

Honshu (segment 3) eight genera have been 

recorded， leaving only Cheilosporum and 

Yamadaea not represented in this area (Table 

5). In southwestern Honshu below Suzu Misaki 

(segment 4)， there is a loss of three genera， 
Bossiella， Calliarthron and Serraticardia 
(Table 5). The same five genera are also 

present in segment 5， encompassing western 
Kyushu. The Ryuku Islands (segment 6)， 
extending south to 26 N. latitude， boasts four 
genera: Amphiroa， ]ania， Corallina and 

Cheilosporum. Alatocladia and Margini-

Table 1. List of coastal segments into which 
Japan was divided for purposes of plotting dis-
tribution. They are arranged counterclockwise 
with northernmost areas numbers 1 and 14. See 
Figure 1. 

1. Northwestern Hokkaido: Soya Misaki to 
Kamui Misaki 

2. Southwestern Hokkaido: Kamui Misaki to 
Matsumae 

3. Northwestern Honshu: Tappi Zaki to Suzu 
Misaki (plus Sado Island) 

4. Southwestern Honshu: Suzu Misaki to 
Shimonoseki 

5. Western Kyushu: Shimonoseki to Sata 
Misaki (plus Tsushima Island) 

6. Ryukyu Islands 
7. Eastern Kyushu， Shikoku and Southern 

Honshu : Sata Misaki to Shiono Misaki 
8. Southern Honshu: Shiono Misaki to Choshi 
9. Eastern Honshu: Choshi to Kinkazan 
10. Northeastern Honshu: Kinkazan to Shiriya 

Zaki 
11. Tsugaru Kaikyo 
12. Southern Hokkaido: Esan Misaki to Erimo 

Misaki 
13. Eastern Hokkaido: Erimo Misaki to 

Nosappu Misaki 
14. Northern Hokkaido: Nosappu Misaki to 

Soya Misaki 

sporum disappear this far south， and Cheilo・
sporum is recorded for the first time (Table町.
The last genus has only been recorded from 

segments 7 and 8 in Japan. 
Returning to the main islands of Japan， 

six genera are present in the southeast (seg-

ment 7). Along with Cheilosporum， Corallina， 
]ania and Amphiroa in segment 7 are， again， 
Marginisporum and Serraticardia. North of 

Shiono Misaki in eastern Honshu there is a 

jump from six genera in segment 7 to nine 

genera in segment 8 (Table 5). In addition 

to the genera previously mentioned in seg-

ment 7 are Alatocladia， Calliarthron and， 
for the first time， Yamadaea. Segment 9 

also marks the temporary disappearance of 

]ania in eastern Japan; it is absent in seg-

ment 9 and appears again in segments 10 

and 11 (Table 4). North of Kinkwazan in 

segment 10 are eight genera， with the single 
species of ]ania responsible for the increase 
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Table 2. The species of Amphiroa reported from Japan and the coastal segments 
(shown in Fig. 1) from which they have been recorded or from which specimens have 
been examined. 
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2 l Species 

Amphiroa dilatata LAMOUROUX 
A. echigoensis YENDO 
A. ephedraea (LAMARCK) DECAISENE 
A. fragilissima (LINNAEUS) LAMOUROUX 
A. misakiensis YENDOl) 

A. pusilla YENDO 
A. rigida LAMOUROUX 
A. valonioides YENDOl) 

A. zonata YEND02 •3l 11 

Notes: 
1) Amphiroa misakiensis and A. valonioides have recently been identified from western North 

America and hence are removed from the status of species endemic to Japan (NORRIS and 
JOHANSEN 1981). 
Amphiroa yendoi DE TONI is excluded because of insufficient taxonomic data. 
Specimens from western North America identified as A. zonata have been reinterpreted as A. 
beauvoisii LAMOUROUX (NORRIS and JOHANSEN 1981). It remains to be seen if A. zonata in 
Japan is a valid species. 

8 
8 5 4 2 1 

2) 
3) 

(Fig. 5). On the coast of eastern Hokkaido 

north Erimo Misaki (segment 13) occur the 
same genera and along northern Hokkaido 

between Nosappu Misaki and Soya Misaki 

(segment 14) Alatocladia is lost leaving only 

Bossiella cretacea and Corallina pilulifera in 

the northern region (Table 5). A recent 
collection of Alatocladia between Kushiro' 

and Nemuro at a depth of 5 m is the only 

record of this genus from segment 13. 

from seven to eight genera. Here Bossiella 

appears again， and Yamadaea is not recorded. 
Tsugaru Kaikyo (segment 11)， including the 
shores of both Honshu and Hokkaido， con-
tains eight genera. North of Esan Misaki 

(segment 12) on the Hokkaido coast there is 

a marked reduction to only three genera， 
these being Alatocladia， Bossiella， and Coral-
lina. Thus， in a relatively short distance 

Amρhiroa Jania， Serraticardia， Calliarthron 
and Marginisporum disappear from the fl.ora 

Table 3. The species of Corallina reported from Japan and the coastal segments 

(shown in Figure 1) from which they have been recorded or from which specimens have 
been examined. 
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Corallina confusa YENDO 

C. kaifuensis YENDO 

C. offlcinalis LINNAEUS 

C.μlulifera POSTELS et RUPRECHT 

C. sessilis YENDO 

C. squamata Linnaeusl) 
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Notes: 

1) Based on European plants Corallina squamata was transferred to Haliptilon (H. squamatum 
JOHANSEN， IRVINE et WEBSTER) in 1973. However， the Japanese plants， considered under this 
name belong to Corallina; they have been caIled Corallina“X" until their true specific status 
can be determined (MASAKI et al. 1981). 

2 
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Table 4. The species of ]ania reported from Japan and the coastal segments (shown 
in Figure 1) from which they have been recorded or from which specimens have been 
examined. 

Species 

jania adherens LAMOUROUX 

j. arborescens (YENDO) YENDO 

]. capillacea HARVEY 

j. decussato・dichotoma(YENDO) YENDO 

]. nipponica (YENDO) YENDO 

]. pumUa LAMOUROUX 

]. radiata (YENDO) YENDO 

j. rubens (LINNAEUS) LAMOUROUX 

j. ungulata (YENDO) YENDO 

j. yenoshimensis (YENDO) YENDO 

Disc田 sion

From the foregoing results it is possible 
to group the genera， and in some cases 
species， ba艶 don their distributions in Japan. 
(1) Restricted to the north. The only 

genus in this category is Bossiella which 
occurs only in northern Honshu and in Hok-
kaido (Fig. 2). The single species in Japan， 
B. cretacea， is widespread in the north Pacific， 
having been recorded from the Kurile Islands 
(NAGAI 1941)， Sakhalin (TOKIDA 1954)， St. 
Lawrence Island (KJELLMAN 1889)， Alaska 
(LINDSTROM 1977) and British Columbia and 
northern Washington (HAWKES et al. 1978). 
It is tempting to speculate that maximum 
summer temperatures above 250C limit the 
spread of B. cretacea southward (see Figure 
1). However， information on its reproductive 
behavior is needed before definitive state-
ments on the relationships between seawater 
temperatures and distribution may be made. 
It may be that low temperatures， for example 
10・Cor below， are required for reproduction 
to succeed. Possibly B. cretacea responds to 
ambient seawater temperatures in a manner 
analogous to that of the crustose coralline 
Clathromorphum circumscriptum (STROM-
FEL T) FOSLIE in the North Atlantic， which 
was found by ADEY (1973) to require tem-
-peratures below 2 to 3.C for part of the 
year. Photoperiod and light intensity may 

1 

1 

2 3 4 5 6 7 8 9 10 11 12 13 14 

3 4 5 6 7 8 

3 4 5 7 8 

6 7 

3 4 5 6 7 8 

2 3 4 10 11 

6 

3 4 5 7 8 

4 6 

3 4 5 7 8 

8 11 

also play a role in conceptacle production. 
(2) Throughout Japan. Only Corallina 

pilulifera is present in all coastal segments 
covered in the present work. It is unrealistic， 
however， to suggest that all the published 
reports refer to only one species， as circum-
scriptions of the small compact species of 
Corallina are unclear. It is unusual for 
populations in a species of red algae to live 
under conditions where temperature may 
range from as low as O.C to more than 
25・C(Fig. 1). Di但cultiesin identifying C. 
pilulifera are also suggested by reports of 
this species from such distant regions as 
Argentina (PUJALS 1963) and Ivory Coast in 
the eastern Atlantic Ocean (JOHN 1976). 
(3) Mid and northern Honshu. Two genera， 

Calliarthron and Serraticardia， are common 
algae in Japan， but they are mostly restricted 
to north of Sado Island in the Sea of Japan 
and Kurushima Kaikyo in the Inland Sea 
(Fig. 2). Although present in Tsugaru Kai-
kyo， Serraticardia has not been reported 
from Hokkaido and Calliarthron only from 
the Hakodate area. Serraticardia is repre-
sented by a single species in Japan (Table 
5)， but there is one other species， S. mac-

millanii (YENDO) SILVA， in western North 
America from Alaska to Southern California 
(JOHANSEN 1976). The two species of 
Calliarthron in Japan are lumped together 
here; C. yessoense is often reported and C. 



latissimum only rarely. Calliarthron is als(} 

present in the form of a pair of species in 

California (jOHANSEN 1969). Yamadaea 

melobesioides has been recorded only from 

segments 8 and 9， but it may have been 

over1ooked elsewhere because of its incon-
spicuous habit. Like Serraticardia， another 
species of Yamadaea (Y. americana DAWSON 

et STEELE) occurs in western North America 

(GARBARY et al. 1981). 

Two morphologically compact species of 

Corallina that have habitually been called 

C. sessilis and C. squamata also fall into this 
group (Fig. 3). It is possible， however， that 
some of the records are actually of C. 

pilulifera， but unti1 monographic work 

reveals the distinguishing features of these 

species definitive statements cannot be made. 

Yamadαea is even more restricted， being 
reported only from eastern Honshu (Fi~. 2). 

(4) From Kyushu and Shikoku to northern 

Honshu. There are many records of 

Marginisporum， a genus endemic to Japan， 
through the main islands into Tsugaru 

Kaikyo， but， surprisingly， not into Hokkaido 
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B= Bossiella 

C= Calliarthron 

5= Serraticardia 

Y=Yamadaea 
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Fig. 2. Map of ]apan showing distribution 
of Bossiella， Calliarthron， Serraticardia and 
Yamadaea. 

Table 5. The genera in ]apan containing 1 to 3 species and Amphiroa， Corallina 
and Jania as recorded in the coastal segments shown in Figure 1. 
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Alatocladia modesta (YENDO) ]OHANSEN 

Amphiroa 

Bossiella cretacea (POSTELS et RUPRECHT) 
]OHANSEN 

Calliarthronll 

Cheilosporum jungermannioides2) 

RUPRECHT in ARESCHOUG 

Corallina 

Jania 
JvJarginisporum8) 

Serraticardia maxima (YENDO) SILVA 

Yamadaea melobesioides SEGAWA 

Taxa 

2 

3) 

3 

MANZA and C. yessoense (YENDO) 

M. 

5 

Notes: 
1) Calliarthron in ]apan inc¥udes C. latissimum 

MANZA. 
Cheilosporum californicum (DECAISNE) YENDO and Cheilosporum frondescens (POSTELS et 
RUPRECHT) YENDO are omitted for lack of taxonomic information. As reported from ]apan 
neither species belongs to Cheilosporum. 
Marginisporum inc¥udes M. aberrans (Yendo) ]OHANSEN et CHIHARA in ]OHANSEN. 
crassissimum (YENDO) GANESAN and M. declinata (YENDO) GANESAN. 

3 8 8 7 9 6 4 5 5 

(YENDO) 

8 4 Total 

2) 
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(Fig. 2). Probably closely related to Calliar・

thron and Serraticardia， it extends considera-
bly farther south and west. It would be 

interesting to discover why none of the 

three species of Marginisporum (Table 5)， 

herein considered together， have crossed 
Tsugaru Kaikyo to Hokkaido. 

Alatoclαdia should perhaps be included in 
group three rather than four， except that it 
has been reported from Tsushima (segment 

4)， Unlike Marginisporum， Alatocladia occurs 
in southern Hokkaido. Furthermore， its re-
cent discovery at a depth of 5 m off eastern 

Hokkaido suggests that this genus is sur-
prisingly widespread (Fig. 3) and does not 

fit clearly into any of our groups. The 

single species， A. modesta， is endemic to 
Japan. 

Corallina officinalis， the species of this 
genus that is most easily recognized and 

thus most likely to be identified correctly， 
has a distribution that somewhat parallels 

Japan 

30Qkm 

L..ーー占ーー-'---'

M 
A = Ala tocladia 
M =Marginisporum 
Co =Corallina officinalis 
Css :Corallina sessilis 

+ C. squamata 

Fig. 3. Map of ]apan showing distribution 
of Alatocladia， Marginisporum， Corallina 
officinalis and the species of Corallina placed in 
C. sessilis and C. squamata. 

that of Alatocladia (Fig. 3). Reported at 
Hirado off Kyushu and extending into Hako-

date and western Hokkaido， it occurs widely 
in the Sea of Japan. This species is 

worldwide in temperate area of the world 

(JOHANSEN 1981). 

Three genera remain to be considered: 
Amρhiroa， ]ania and Cheilosporum (Fig. 4). 

The nine species of Amρhiroa fall into two 
factions (Table 2). The species in the first 

faction extend into Tsugaru Kaikyo， with 
A. zonata even present in western Hokkaido 
(segments 1-2). In the second faction the 

species remain below the waterway separat-

ing Hokkaido and Honshu and therefore are 

treated in group five below. ]ania with 10 

species listed in Table 4， is similar， but the 
faction extending into Tsugaru Kaikyo in-
cludes only two species (Table 6). 

(5) Central Honshu and below. Some of 

the species of Amρhiroa and ]ania， as well 
as the single species of. Cheilosρorum， C. 
jungermannioides， do not extend into nor-

thern Honshu， but are represented in the 

Japan 

300km 
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A=Amphiroa 

C = Cheilosporum 

J=Jania 

Fig. 4. Map of ]apan showing distribution of 
Amphiroa， Jania and Cheilosporum. 
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Bossiella 

Cor.剖lina 6 

Alatocladia 

Amphiroa 9 

Jania 10 

Calliarthron 2 

Serraticardia 1 

Marginisporum 3 

Yamadaea 1 

Cheilosporum 1 
Celsius -min. wint 
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Fig. 5. Ranges of genera in the 14 coastal segments. Narrowing bars suggest that the 
number of species and specimens diminish appreciably. Following the genera are the numbers of 
species. At the bottom are some indications of seawater temperatures; minimum winter tem-
peratures and maximum summer temperatures in degrees Celsius. 

Table 6. Species of AmPhiroa and jania (1) 
extending into Tsugaru Kaikyo (segment 11) and 
(2) those not recorded this far north. 

Reported in Tsugaru 
Kaikyo 

Amphiroa dilatata 
A. echigoensis 
A. ephedraea 
A. misakiensis 
A. zonata 

jania nipponica 
J. yenoshimensis 

Reported below 
Tsugaru Kaikyo 

Amphiroa fragilissima 
A. pusilla 
A. rigida 
A. valonioides 

jania adherens準

J. arborescens 
]. caPillacea 
j. pumila 
j. radiata 
j. rubens 
よungulata

市 lncludesj. decussato-dichotoma 

south and， some of them， in the Ryftkyft 
Islands. It is noteworthy that this element 
contains no genera other than AmPhiroa， 
Jania and Cheilosporum. 

The current patterns around Japan (Fig. 1) 
lead to conditions that are tropical in the 
southern islands and boreal in Hokkaido. 
Surface temperatures for coastal Japan shown 
in Figure 1 serve to illustrate the wide 
ranges that sessile marine organisms must 
tolerate. AIso winter sea ice may play a 
role in algal distribution in northern Hok-
kaido. The relative ranges of the genera 
are summarized in Figure 5. 
The results presented in this paper lead 

to five conclusions: (1) Some of the genera 
and a few of the species of articulated cor-
alline algae in Japan exhibit distributional 
patterns that could have been generally 
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predicted on teh basis of their distributions 

in other parts of the world: AmPhiroa， Jania， 
Bossiella cretacea， Cheilosporum， Serraticardia， 
Calliarthron， and Yamadaea. (2) Two genera 

are endemic to ]apan， and no prior data on 
distribution were available: Alatocladia and 

Marginisporum. (3) The presence of several 

genera in ]apan and also in California 

(JOHANSEN 1976) suggest that interesting 

comparisons may be made between the 

articulated coralline floras on the two sides 

of the Pacific Ocean (see HOMMERSAND 1972) : 

Calliarthron， Serraticardia， Bossiella， Am-
ρhiroa， Corallina， ] ania， and Yamadaea. (4) 

Studies of the seasonality and distribution 

of reproduction would certainly reveal more 

about the biology of articulated coralline 

algae in ]apan. The pioneering work of 

CHIHARA (1972a， b， 1973a， b) on reproductive 
cycles and spore germination could profitably 

be extended to bear on the phytogeography 

of these algae as could also research on re-

productive organs (see MURATA and MASAKI 

1978). (5) An inescapable conclusion is 

that taxonomic and nomenclatural studies 

are sorely needed. In order to successfully 

undertake regional studies on a species level 

the entities reported from ]apan must be 

understood with reference to species in other 

parts of the world. 

Acknowledgements 

We appreciate the help of curators in the 

herbaria listed in Materials and Methods. 

Other specimens were kindly provided by 

Dr. W. KIDA of the University of Mie， Dr. 
M. dNO of Kochi University， Mr. T. NORO 
of Kagoshima University， Mr. H. OBA of 

Tokyo University of Fisheries and Mr. 1. 
AKATSUKA of :the Education Institute for 

Private School in ]apan. Helpful suggestions 

were given by Mr. M. YOSHIZAKI of Toho 

University and Mr. R. E. LEVENBAUM of 

Clark University. Travel grants for T. 

MASAKI and H. W. ]OHANSEN were provided 

by the National Science Foundation and the 

]apan Society for the Promotion of Science 

in the United States -]apan Cooperative 

Sciences Program. 

References 

ADEY， W. H. 1973. Temperature controI of repro-
duction and productivity in a subarctic coraI-
line aIga. Phycologia 12: 111-118. 

ADEY， W. H.， MASAKI， T. and AKIOKA， H. 1976. 
The distribution of crustose coraIIines in 
eastern Hokkaido and the biogeographic rela-
tionships of the flora. BuI!. Fac. Fish. Hok-
kaido Univ. 26: 303-313. 

CHlHARA， M. 1972a. Reproductive cycles and 
spore germination of the CoraIIinaceae and 
their possible relevance in the systematics 
(1). Amphiroa， Marginisporum and Litho-
thrix. Journ. Jap. Bot. 47: 239-249. (In 
Japanese) . 

CHIHARA， M. 1972b. Reproductive cycles and 
spore germination of the CoraIIinac巴aeand 
their possible relevance in the systematics 
(2) . Serraticardia and the related genera. 
]ourn. ]ap. Bot. 47: 306-312. (ln ]apanese). 

CHlHARA， M. 1973a. Reproductive cycles and 
spore germination of the CoraIIinaceae and 
their possible relevance in the systematics 
(3). Corallina， Jania and their related 
genera. ]ourn. Jap. Bot. 48: 13-19. (In Japa-
nese) . 

CHIHARA， M. 1973b. The significance of repro-
ductive and spore germination characteristics 
in the systematics of the CoraIIinaceae: arti-
culated coraIline aIgae. Jap. ]. Bot. 20: 369-379. 

GARBARY， D.， ]OHANSEN， H. W. and SCAGEL， 
R. F. 1981. Aspects of the morphology， ultra-
structure and distribution of the two species 
of Yamadaea SEGA w A (CoraIlinaceae， Rhodo・
phyta). ]ap.]. Phyco!. 29: 7-13. 

HAWKES， M. W.， T ANNER， C. E. and LEBEDNIK， 
P. A. 1978. The benthic marine aIgae of 
northern British Columbia. Syesis 11: 81-115. 

HOMMERSAND， M. H. 1972. Taxonomic and phy-
togeographic relationships of warm temperate 
marine aIgae occurring in Pacific North 
America and ]apan. Proc. Seventh Internat. 
Seaweed Symp.， Sapporo， Aug. 8-12， 1971: 
66-71. 

]OHANSEN， H. W. 1969. Morphology and system-
atics of coraIline aIgae with speciaI re-
ference to Calliarthron. Univ. Calif. PubI. 
Bot. 49: 1-78. 

]OHANSEN， H. W. 1976. FamiIy CoraIIinaceae， p. 
379-419. In I. A. ABBOTT and G.]. HOLLEN・
BERG (ed.)， Marine algae of California. Stan-
ford Univ. Press. 



206 MASAKI， T.， AKIOKA， H. and JOHANSEN， H. W. 

JOHANSEN， H. W. 1981. Coralline algae， a first 
synthesis. CRC Press， Inc. Boca Raton， 
Florida. 

JOHANSEN， H. W.， IRVINE， L. M. and WEBSTER， 

A. M. 1973. Haliptylon squamatum (L.) comb. 

nov.， a poorly known British coralline alga. 
Br. Phycol. J. 8: 212. 

JOHANSEN， H. W. and SILV A， P. C. 1978. Janieae 
and Lithotricheae : two new tribes of 
articulated Corallinaceae (Rhodophyta) . 
Phycologia 17: 413-417. 

JOHN， D. M. 1976. The marine algae of Ivory 
Coast and Cape Palmas in Liberia (Gulf of 
Guinea). Rev. Alg. N.S. 11: 303-324. 

KJELLMAN， F. R. 1889. Om Beringshafvets alg-
:flora. K. Svensk. Vet. Akad. Handl.， ser. 4， 

23. 58 p. 
LINDSTROM， S. C. 1977. An annotated bibli-

ography of the benthic marine algae of Alaska. 
Alaska Dept. of Fish and Game Tech. Data 
Rep. No. 31. 172 p. 

MASAKI， T.， MIYATA， M.， AKIOKA， H. and 
JOHANSEN， H. W. 1981. Growth rates of 
Corallina (Rhodophyta， Corallinaceae) in 
Japan. Proc. Tenth Int. Seaweed Symp.， 
Goteborg， Sweden， Aug. 1980: 607-612. 

MURATA， K. and MASAKI， T. 1978. Studies of 
reproductive organs in articulated coralline 
algae of Japan. Phycologia 17: 403-412. 

NAGAI， M. 1941. Marine algae of the Kurile 

Islands 11. J. Fac. Agr.， Hokkaido Imp. Univ. 
46: 139-310. 

NORRIS， J. N. and JOHANSEN， H. W. 1981. Articu-
lated coralline algae in the Gulf of California 1. 
Amphiroa Lamouroux. Smithsonian Contribu-
tions Mar. Sc. 1-29. 

OKAMURA， K. 1936. Nihon kaiso shi (Marine 
algal :flora of Japan). Uchida Rokaku Ho， 
Tokyo 9臼 p.(In Japanese). 

PUJALS， C. 1963. Catalogo de Rhodophyta citadas 
para la Argentina. Rev. Mus. Argent. Cienc. 
Nat.， Cienc Bot. 3: 3-139. 

SEGAWA， S. 1955. Systematic anatomy of the 
articulated corallines (supplementary report). 
The structure and reproduction of Yamadaia 
melobesioides SEGAWA. Bot. Mag. Tokyo 68: 
241-247. (In Japanese). 

TANAKA， T. 1965. Studies on some marine algae 
from southern Japan-VI. Mem. Fac. Fish.， 
Kagoshima Univ. 14: 52-71. 

TOKIDA， J. 1954. The marine algae of southern 
Saghalien. Mem. Fac. Fish. Hokkaido Univ. 
2: 1-2臼.

YENDO， K. 1902a. Corallinae verae Japonicae. 
J. Coll. Sci. Imp. Univ. Tokyo 16: 1-36. 

YENDO， K. 1902b. Enumeration of corallinaceous 
algae hitherto known from Japan. Bot. Mag. 
Tokyo 16: 185-196. 

YENDO， K. 1905. A revised list of Corallinae. 
J. Coll. Sci. Imp. Tokyo Univ. 20: 1-46. 

正置富太郎*・秋岡英承料 .H.W.ジョハンセン紳事:日本産有節サンゴモの植物地理学的特性

日本産有節サンゴモ10属35種の地理的分布を日本全沿岸を14に区分して考察し次の結果を得た。(1)イソキリ

は北方種である (2) ピリヒバは全国各地に生育する (3)エゾシコロ， オオシコロ及びサピモドキの 3属とザソ

ゴモ属2種のミヤヒパ， ミヤヒパモドキは南北の両端を除いて分布する (4)九州から本州北部にかけてヘリトリ

カニノテ属とサンゴモが生育し，このうち北の地方にはヤハズシコロが出現する (5)カニノテ属とモサズキ属の

分布は北海道南岸と西岸に達するものと沖縄諸島に及ぶものがある (6)ヒメシコロ属は南方種で沖縄諸島と日本

南岸にのみ報告がある。(事041函館市港町 3-1-1北海道大学水産学部肺040函館市八幡町 1ー2北海道教育

大学函館分校判事 Departmentof Biology， Clark University， Worcester， Massachusetts 01610 USA. 




