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In this review some reappraisa1s of出eclassification system of the family Batrachospermaceae紅e
introduced. An aspect of morphologica1 relationships among the sections and the genera and a check list 
ofthe hitherto-described 104 taxa ofthe family Batrachospermaceae are given with taxonomic notes. This 
review dea1s wi也fourgenera， nameiy， genus &tracho，学問削 (91taxa)， genus Sirod，伽 (9species)， genus 
Tuomeya (1 species) and genus No伽 'U1IJ.US(3 species). The genus Batrach岬'mnum(91 taxa) consists 
。ftwo subgenera， nameiy， suhgenus Aca和司torothytum(1 species) and subgenus Bat制 ostmnum(90 taxa) 
including 8 section， namely， section Helminthoidea (4 t皿 a)，section Bat即 :hostmnum(18 taxa)， section Setacea 
(3 taxa)， section Tu戸a(5 taxa)， section Vires，倒的(14t酷 a)，section (時折:do.(3 t位 a)，section Aristatae (8 
t回 a)including 2 subsections， namely， subs回 ionAristatae and subsection Macr，吋 orumand section Conto巾
(35 taxa) including 5 subsections， namely， subsection Intortum， subsection Torridum， subsection Proc，仲間，
subsection Kushiroense and subsection Ambiguum. 

Key In伽防止 Batrachospermum-Ba加 h吋 ，ermaceae-Rhodothyta-Nothocladus-Sirodotia 
-Tuomeya-t，叫:onomy

The family B柑 achospermaceae(as familia 

Batrachospermae) was established by C. 

Agar品 (1824) including four genera， 
namely， the genus Mesogloia， the genus Batra-
chospermum， the genus 1及。reaand the genus 
Draparnaldia. 

Kuetzing (1857) described Baileya americana 

based on the spec出lencollected by Bailey. 

Harvey (1858) established the genus Tuomeya 

and described the same plant under the 

binomial1iωmeyajluviatilis based on the speci-
men collected by Tuomey and Bailey. 

Harvey (1858) treated the family Batracho・

spermaceae as the order Batrachospermeae， 
which grouped into two suborders: suborder 
Batrachospermeae (Batrac，加spermum) and 

suboder Lemanieae (Lemanea and Tu四meya)，
placed in the class Chlorospermeae，“green 
algae". Rabenhorst (1868) first removed 

the family Batrachospermaceae together 

with some other freshwater taxa from “green 
alage" to the Rhodophyceae. 

Kylin (1912) established the genus Sirodotia 

based on the type species， S. suecica， then 
Skuja (1934) established the genus Nothcladus 

based on the type species， N nodosω. 
The above-mentioned four genera are 

delineated primarily on the basis of the de-

velopment of gonimblast filaments， the size 
of carpogonia and the vegetative structures 

of thallus (Kylin 1956). 
Recently， some reappraisals were made on 
the taxonomic frame work of the genus 

Batrachospermum (Necchi 1990a， Compere 
1991) and of恥 familyBatrachospermaceae 

(Necchi & Entwisle 1990). 
The aim of this paper is to review such reap-
praisals， to consider an aspect of morphologi-
cal relationships mainly among the sections of 

the family Batrachospermaceae， and to show 
a check list of the hitherto-described 104 taxa 

of the family with taxonomic notes. 
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Type elements of the genus Batracho-

spermum 

The genus Batrachospermum was established 

by Roth (1797) for an unnamed species， for 
which he cited the synonyms， Conferva nodosa 
L. ， Chara batrachosperma Weiss and Chara 
gelatinosa (L. ) Roth. The first of these 

names is a typographical error by Roth， the 
second name would result in a tautonym， 
not allowed under the art. 55.1 (a) ofICBN 
(Greuter et al. 1988)， and the third name was 
transferred to the genus Batrachospermum by 
De Candolle (1802). Roth (1800) described 

Batrachospermum moniliforme， the first species 
formally assigned to the genus， which in-
cludes Chara gelatinosa and Conferva gela-
tznosa as synonyms. 
As corroborated by Skuja in Farr et al. 

(1979)， Roth did not propose a new species 
but only a new name for Conferva gelatinosa. 
Batrachospermum moniliforme is illegitimate and 

a superfluous name for Batrachospermum 
gelatinosum under the art. 63.1 of ICBN， 
because Roth cited as synonym the earlier， 
validly published Confervagelatinosa L. There-
fore， the correct name of this species is 
Batrachospermum gelatinosum (L.) DC. as stated 
by Necchi (1990a) and Compere (1991). 
The typ戸eelement of Cα01ψ1排戸f戸伽伽量抗加rηvag，μ'el，μωaωt伽11仇仰n仰1ω0仰saL. . 
and of the genus Batrachoψ0初umRo飢thcould 
be the s叩pecimenfrom Sweden described by 

the phrase “Cα01ザ1ザfm伽z
ar，付ti化culisglobosi，釘sgel，μ'ationosis" (Linnaeus 1753)， 
because the same phrase was used by Linnaeus 
(1755) in Flora Suecica. Unifortunately， the 
specimen labeled Coψrva gelatinosa in the Lin嗣
nean Herbarium would have been included 

since 1753 and therefore can neither be the 

holotype nor the lectotype (Compere 1991). 
Among the other elements cited in the pro-

tologue， an available lectotype could be as司
sociated with the illustration from Dillenius' 

Historia Muscorum for Coψrva fontana nodosa 
spermatis ranarum instar lubrica， major et fucosa 
(Dillenius 1741， pl. 7， fig. 42)， which has al-
ways been associated withωψrva gelatinosa 
and Batrachospermum moniliforme. 
Comp色re(1991) examined the specimen on 

which Dillennius' drawing was based， deposit-
ed in the Dillenius' Herbarium of Oxford 

University (OXF)， and found the characteris-
tic carposporophytes and trichogynes of 

Batrachospermum moniliforme. Therefore， Com-
pere chose the Dillenius' specimen of Coψm  

fontana nodosa spermatむranaruminstar lubrica， 
mザ'oretfucosa (Dillenius 1741， pl. 7， fig. 42) 
as the lectotype specimen for Conferva 

gelatinosa [= B. gelatinosum (L.) DC]. 
Another illustration from Dillenius' 

Historia Muscorum (1741， pl. 7， fig. 43) cited 
by Linnaeus is referred by Bory (1808) to his 

Batrachospermum ludibonda stagnilis. Cむmpere
(1991) examined the specimen illustrated by 

Dillenius and found the gonimoblasts inserted 

in the whorls， not exerted as Batrachospermum 
stagnale [= B. ectocarpumJ， so that this speci-
men agreed rather well with the current con-

cept of Batrachospermum gelatinosum [= B. 
moniliformeJ. 
Sirodot (1884) proposed the subdivision of 

the genus Batrachospermum into six sections in 

his monograph，“Les Batrachospermesぺm
which all the section names were not written 

in Latin but French， for example， Helmin-
toides， Moniliformes， Setaces， Tur.ficoles，防rtes
and均Ibriゐ Mostauthors such as Hamel 
(1925)， Israelson (1942)， Bourrelly (1970)， 
Reis (1974) and Starmach (1977) have agreed 

with a somewhat enlarged version of the subdi-

vision of the genus into the sections proposed 

by Sirodot (1884)， generally translating the 
French section names into the Latin names. 

Comp忌re(1991) pointed out that， before 
the publication of “Les Batrachospermes" 
(1884)， Sirodot (1873， 1875) had proposed a 
first sketch of his subdivisions of Batracho-

spermum into sections and subsections and the 

Latin names published there have priority on 
the French names of “Les Batrachospermes" . 

Comp色re(1991) did a reappraisal of section 

names of the genus Batrachospermum and 
showed the correct names. 

Since then， four sections， namely， section 
Contorta Skuja (1931a)， section Aristatae Sku-
ja (1933)， section Claviformia Reis (1973) and 
section CaゆocontortaSheath et al. (1986) were 
successively proposed. 
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Moreover， the subgenus Acaψosporophytum 
Necchi (1987) was proposed to accommodate 
B. brasiliense Necchi， a species without 
gonimoblasts and carposporangia but wi也

direct formation of the filaments of Chantran-
sia-phase from the fertilized carpogonium. 

An aspect of phylogenetic relationships 
among the sections of the family Batracho-
spermaceae. 

The carpogonia of the taxa of the section 
Helmintho地aare small and with ovoid or el-
lipsoidal trichogynes. Carpogonium-bearing 

branches are not differentiated from prim町y

branchlets. Carposporophytes are small and 
numerous often more than ten in each 

whorl. Judging from these characteristics， 
the section Helminthoidea is considered as the 
most primitive section among the family 
Batrachospermaceae. 

Placing the section Helminthoid切 onthe 
main trunk of the phylogenetic tree， other 
genera and sections of the family Batracho-
spermaceae fall into the following six 

evolutional lines: 1) Batrachoゆermumline， 2) 
均brida-Setacealine， 3) Aristatae-Acaψosporo・
phytum line， 4) Virescentia line， 5) Tuφ'sa-
Sirodotia line and 6) Contorta line. 

1. Batrachospermum line. 
One of the most primitive taxa among the 
section Batrachoゆermumis considered to be B. 
stagnale， for which carpogonia are with ovoid 
or club-shaped trichogynes， carpogonium-
bearing branches are differentiated after 
fertilization， carposporophytes are numerous 
and scattered on periphery of a whorl. 
The degree of the differentiation of 
carpogonium-bearing branches from prima町

branchlets is considered to reHect the degree 
ofthe phylogenetic changes. The more highly 
differentiated taxa are regarded as the more 
highly advanced ones. Wi抽t也hthe c∞ompa凶ris叩on
of the d必iffer問'en凶tia叫tio∞n of carpogonia and 
ca釘rpo噌go叩n山iu且1mν油.七b恥ea町ri加ngbra:組nc也he伺sfroml加a創te釘r油 of
the whorl， it may be considered that B. 
stagnale [=B. arcuatum] is rather primitive， B. 
gelatinosum is more advanced (Kumano et al. 

1970). 

Among the section Batrachospermum， B. 
nova-guineense is regarded as such an advanced 
taxon， for which carpogonium-bearing 
branches are short， more differentiated， 
slightly curved. 80me taxa of the section 
Contorta such as B. tortuosum have curved 
carpogonium-bearing branches. Therefore， 
B. novaコguineenseis regarded as one of the 
connecting links between the both sections 
(Kumano & Johnstone 1983). 
There is another trend toward the reduc-
tion of laterals of long carpogonium-bearing 

branches. In the early stage of development， 
long carpogonium-bearing branches of B. 

cylindro圃cellulareclosely resemble those of B. 
Cのlennenseof the section Aristatae. There-
fore， the former is regarded as an intermedi-
ate taxon between the section Batrachospermum 
and Aristatae (Kumano 1984a). 
8heath & Cole (1990) assigned B. hetero・
corticum to the section Batrachoゆermum，because 
of straight carpogonium-bearing branches， 
large lateral whirls and也epresence of 

several c訂posporophytesin middle to outer 
portion of the whorl. However， the shape 
of trichogyne of this species is similar to 

that of B. sirodotii (section Virescentia). 80 
that B. heterocorticum is regarded as an 
intermediate taxon between the section 
Batrachospermum and the section Virescentia. 

2.均Ibrida-Setacealine 
Carpogonium-bearing branches of B. 
virgato・decaisneanumof the sectionめbrida
are short and well-differentiated， one or two 
問中osporophytes are semiglobular and 
inserted central within a whorl. Carpogonium-
bearing branches of B. atrum of the section 
Setacea are very short and composed of a few 
cells; a c紅 posporophytedevelops a wa:rt-like 
protuberance on central axis; cortical filaments 
are well-developed like a pseudoparenchyma. 
80 that， B. atrum is regarded as one of the 
most advanced taxa on the均Ibrida-Setacea
line. 

3. Aristatae-Acaψosporophytum line 
As mentioned above， some members of the 
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section Aristatae are thought to be derived 
from some taxa of the section Batrachosperm-
um. In B.めItogynum(Kumano & Ratna-
sabapathy 1982) and B. macrosporum (Kumano 
& Necchi 1990) with large c釘posporesger-

minating within carposporagia， the proto・
plasmic connections between carpogonia and 

rosette-like hypogynous cells are observed. 
These characteristics of the above-mentioned 

two taxa indicate that both taxa are regarded 
as more advanced taxa. 

B. brasiliense of the subgenus Acaψoゆoro・
phytum (Necchi 1990a)， in which a c紅posporo-
phyte is reduced only one-celled zygote (Nec-
chi 1987)， is considered to be derived from 
some taxa of the section Aristatae and regarded 
as one of the most advanced taxon on the 
Aristatae-Acaψoゆorophytumline. 

4. Virescentia line 
Concerning to B. sirodotii of the section 
Virescentia， a carpogonium with a cylindrical 
large trichogyne， a carpogonium-bearing 
branch is short and differentiated， one or two 
carposporophytes are inserted centrally 
within a whorl and bigger th姐 thosefound 
in the section Batrachospermum. 
B. bakarense， in which a short CaI予ogonium-
bearing branch is composed oftwo to five cells 

and slightly curved， resembles that of some 
taxa of the section Contorta. This fact sug-
gests也atthere is a close relationship be-
tween the section Virescentia and the section 
Contorta (Kumano & Ratnasabapathy 1984). 

5. Tuifosa品・'rodotialine 
Concerning to B. tuゲosumvar. undulato-
pedicellatum (Kumano & M. Wat佃 abe1983)， 
B. periplocum (Sk吋a1969) and B. orthostichum 
(Sk吋a1931a) ofthe section Tu柿sa，gonimo・
blast filaments spread along the central axis 
and carposporangia are developed in a similar 
mode as in the taxa of the genus Sirodotia 
(Kumano 1982c). Concerning to B. tapirense， 
two types of gonimoblast filaments are ob-
served; one is the erect (Batracho司permum)
type， another is the diffused (Sirodotia) type 
(Kumano & Phang 1987). Because of these 
characteristics， the above-mentioned taxa are 

considered as apparently intermediate taxa 
linking the genus Batrachospermum and the 
genus Sirodotia. 

6. Contorta line 
As mentioned previously， B. tortuosum hav-
ing a slightly curved carpogonium-bearing 

branch (Kumano 1978) is thought to be 

derived from taxa such as B. novaすuzneense
(Kumano & J ohnstone 1983) of the section 
Batrachospermum and B. bakarense (Kumano 
& Ratnasabapathy 1984) of the section 
Virescentia. Among this evolutional line， a 
carpogonium-bearing branch of B. gibberosum 
of the section Contorta is composed of thick-
walled cells and differentiated very much， 
cortical filaments and secondary branchlets 
stick to axial cells and develop into pseudo-

parenchymatous structures (Kumano 1978). 
Therefore， B. gibberosum is regarded as one of 
the most advanced taxa on the Contorta line 
and seems to be an intermediate taxon linking 
the genus Batrachospe'l初umand the genus 
Tuomeya (Kumano 1978， 1986). 

A check list of the hitherto-described 104 
taxa in the family Batrachospermaceae. 

A check list is compiled of the hitherto-

described 104 taxa with taxonomic notes. 

Family Batrachospermaceae Agardh 1824 

Genus Batrachospermum Roth 1800 

1. Subgenus Acaψosporop勿tumNecchi 1990a 
Type: B. brasiliense Necchi 1987. 

Gonimoblast filaments and carposporangia 

absent. A carposporophyte reduced to only 
one cell， a zygote. Filaments of the Chantran-
sia-phase developed directly from fertilized 
carpogomum. 

1) B. brasiliense Necchi 1987 

II. Subgenus Batrachospermum Necchi 
1990a 
Type: B. gelatinosa (L.) DC. 1802 



Taxonomy of family Batrachospermaceae 257 

Syn.: genus Batrachospermum Roth 1800 

Carposporophyte， gonimoblast filaments 
and carposporangia， present. Filaments of 
由eChantransia-phase developed from the 
germination of carpospores. 

1. Section Helminthoidea De Toni 1897 
Type: B. confusum (Boη) Hassal 1845 
[= B. helminthosum Sirodot 1884， non 
Bory 1808] 

Syn.: section Helminthosa Sirodot 1873， 
section “Helminthoides" Sirodot 1884. 

Fronds not saturate green. Carpogonium-

bearing branches not so differentiated， arising 
from the cells of the fascicles or from pericen-
tral cells of prim町ybranchlets. Laterals 
of carpogonium-bearing branches short. 

Carpogonia small in size， with ellipsoidal or 
ovoid凶chog戸es.Carposporophytes peduncu-

late， small， globular， numerous， scattered in 
the outer half to the whorl. 

Compere (1991) pointed out that the name 
Helminthosa Sirodot (1873) could not be ap-
plied to this section， though it includes the 
same taxa， because Sirodot (1873) cited as 
type B. helmintosum Bory (1808) which was 
included in section“防巾"in 1884， under the 
new illegitimate name B. coerulescens Sirodot 
(1884). The section name“Helminthoidば
first published in a French name by Sirodot 

(1884) could not be taken into account under 
thea此.18.4 of ICBN. De Toni (1897) was 
the fi.rst to treat this section name as the 
Latin name and has to be accepted as author 
of the name of section Helminthoidea. 
The section Helminthoidea was included in 
the section Batrachospermum by N ecchi and 
Entwisle (1990)， however， 1 prefer to keep 
separated the above both sections. 

1) B. coポlSum(Bo町)Hassal 1845 
[=B. ludibonda Bory var. coがlsaBory 
1808， B. helminthosum Sirodot 1884， 
non B. helmentosum Bory 1808， B. CTOU-
anianum Sirodot 1884] 

According to Compere (1991)， the species 

name proposed by Sirodot (1884) was illegiti-
mate for two reasons， 1) as a supertluous later 
renaming of the previous B. coψlSum Bory 
(1808)， 2) as a later homonym (orthographic 
vari叩 t)of the earlier B. helmentosum Bory 
(1808). 

Compere (1991) found that the Bory's holo-
type specimen had carpogonia with ovoid 
tr油 ogynesand spermatangia occurred on 
the same specimen (monoecious species). 

2) B. boヮlanumSirodot 1884 
[=B. anati:勿'numS剖ir廿r吋 o叫t1884吋] 

3) B. boヮ'anumv町. distensum (Kylin) 
Israelson 1942 

[=B. distensum Kylin 1912] 

4) B. szschwanense Jao 1941 

Jao (1941) stated that d由 specieshas resem-

blances of B. boりlanumSirodot， but differs 
from the latter chietly in having male and fe-

male plants being similar in general appear-
ance， an intemodal filament entirely wanting 
and a curved trichogyne. It should be com-
pared with the monoecious B. distensum Kylin 
(1912) 姐 d the polygamous B. anatinum 
Sirodot (1884). 

2. Section Batracho抑 rmum
Type: B. gelatinosa (L.) DC. 1802 [=B. 
moniliforme Roth 1800] 
Syn.: section Moniliformia Sirodot 1873; 
section Moniliformes Sirodot 1884. 

Fronds not saturate green. Carpogonium-

bearing branches somewhat differentiated， 
usually arising from the cells of the fascicles， 
sometimes from the pericentral cells of the 

primary branchlets. Carpogonia small to 
large， with club-or finally often um-shaped 
trichogynes. Carposporophytes peduncu-
late， globular， small， numerous， scattered 
within the whorl at various distances from 
the center. Laterals of carpogonium-bearing 
branches elongate， usually embracing the 
問中ogoniaand carposporophytes. 
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1) B. gelatinosum (L.) DC. 1802 
[=Coψ伽 gelatinosa L. 1753， B. 
moniliforme Roth 1800， B. corb仰
Sirodot 1884， B. decaisneanum Sirodot 
1884， B. gelatinosum v町. decaisnea-
num (Sirodot) Reis 1969， B. radians 
Sirodot 1884， B. Moniliforme f. 1:争szenszs
Roth 1800， B. moniliforme var. scopula 
Sirodot 1884] 

2) B. gelatinosum f. pyramidale (Sirodot) 
Compere 1991 
[=B. pyramidale Sirodot1884， B. 
m仰 iliforme f. pyrami，帥 (Sirodot)

Israelson 1942， B. pygmaeum Sirodot 
1884] 

3) B. gelatinosum var. obtrullatum Kumano 
et M. Watanabe 1983 

4) B. durum C. A. Agar品 1824
[=B. 伽 sum Sirodot 1884， B. 
moniliforme f. densum (Sirodot) Israel-
son 1942， B. gelatinosum f. densum 
(Sirodot) Compere 1991] 

Starmach (1982) stated that the species 
name B. durum must be used， because the rea-
son given by Sirodot (1884) for rejecting 
C.A.Ag町dh's specific name and for propos-
ing a new name for this species are not ac-

cepted by ICBN. 

5) B. helminthoideum (Sirodot) Mori 1975 
[= B. moniliform v町 . helminthoideum 
Sirodot 1884] 

6) B.ゆorulansSirodot 1884 

7) B. godronianum Sirodot 1884 

8) B. r.宅ginenseSirodot 1884 

9) B. stagnale (Bory) Hassal 1845 
[= B. ludibonda Bory v町 .stagnalis Bory 
1808， B. ectocaψum Sirodot 1875， 
1884， B. arcuatum Kylin 1912] 

According to Compere's observation 

(1991)， the Bory's specimens (PC)， clearly 
show the exerted gonimoblasts characteristic 
of B. ectocaゆum. Sirodot himself (1884) con-
sidered both names as synonyms but did not 

accept Bory' s epi也et. Reis (1973)， working on 
Portuguese material， distinguished B. stagnale 
as dioecious from the monoecious B. ecto・

carpum. 
Sheath and Burkholder (1983) syn-

onymized B. ectocaψum Sirodot with the dio-
ecious B. boりlanumSirodot because of the 
variability of trichogynes in populations from 
Rhode Island， and included the section 
Helminthoidea into the section Batrachospermum. 
However， Compere (1991) observed a.few 
spermatia on the specimens bearing carpo・
gonia in Bory's holotype (PC) and preferred to 
keep B. boワlanumof the section Helminthoidea 
and B. ectocaψum of the section Batracho-
spermum sep町 atedon the basis of the exerted 
gonimoblasts in the monoecious B. stagnale 
(Bo町)Hassal 1845 [=B. ecωcarpum Sirodot 
1884]. 

10) B. sinense Jao 1941 

Jao (1941) assigned this species to the sec-
tion Tu柿sa. A young trichogyne of this spe-
cies is cuneate， but the mature one becomes 
round or obovate， sometimes inflad like a bal-
loon， and a carpogonium-bearing branch is 
composed of barrel-shaped cells and provides 
many elongated laterals. These characteris-
tics are also observed in the taxa of the section 
Batrachospermum， so that， this species resem-
bles more closely those of the section 
Batrachospermum rather than those of the sec-
tion TuザDsa(Kumano 1984b). 

11) B. arcωtoideum Reis 1973 

12) B. sporiferum Mori 1975 

13) B. japonicum Mori 1975 

14) B. polycarpum Mori 1975 

15) B. cylindro・cellulareKumano 1978 
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The early stage of development of a 

carpogonium-bearing branch of this species 

is similar to也atof B. c，りnnenenseMontagne 
of the section Aristatae. 

1均6町)B. nova ず明UZ:加M仰附e仰仰T別'lSeKumロma佃noetリJohns蜘t
1983 

Johnstone et al. (1980) assigned this species 

to the section均bri・'da，however， 1 prefer to 
assign this species to the section Batracho・
spermum. 

17) B. heterocorticum Sheath et Cole 1990 

Sheath & Cole (1990) mentioned that this 
species was assigned to the section Batracho・
spermum， because of straight carpogonium-
bearing branches， large lateral whorls and 
presence of several ca中osporophytesin mid-

dle to outer portion of the whorl， on the other 
hand， the shape of trichogyne of this species 
was similar to that of B. sirodotii Skuja ex P. 
Reis (1974) of the section Virescentia. 

[Section CaゆocontortaSheath et al. 1986] 
Type: B. caψoconωrtum Sheath et al. 1986 

Sheath et al. (1986) established a mono-

typic section Caψocontorta based primarily on 
也epresence of protrusions and bends in a 

trichogyne，姐don the size and localization of 

C紅 posporophytes. However， other species 
have a similar shaped trichogyne (Sirodot 

1884， Reis 1969， Mori 1975)， and in these 
cases， the shape of the trichogyne has been 
treated as a characteristics at species rank. 
So that， B. caψoωntortum Sheath et al. can be 
readily included in the section Batracho・
ゆermumas pointed out by Necchi and Entwisle 
(1990). 

18) B. caゆ'oconωrtumSheath et al. 1986 

3. Section Setacea De Toni 1897 
Type: B. dillenii Sirodot 1884 [=B. 
atrum (Huds.) Harvey 1841] 
Syn.: section Moniliformia subsection 
Capillacea Sirodot 1873， section Monili-

formia subsection Setacea Sirodot 1875， 
section Setaces Sirodot 1884 

Fascicles reduced and very short. Carpo-
gonia with club-or urn-shaped trichogynes. A 

carpogonium-bearing branch well-differen-

tiated and reduced to a few cells. Car-

posporophytes appearing as w訂 t-likepro-

tuberances on the central axis. 

Compere (1991) stated that the French 
name of也issection given by Sirodot (1884) 

was first treated as the Latin name by De 

Toni (1897). The earlier epithet Capillacea 
Sirodot (1873) has priority only at the subsec-

tion rank; at the section rank， Setacea Sirodot 
(1875) is illegitimate as a later superfluous 
synonym of Capillacea Sirodot (1873) accord-
ing to the art. 63.1 of ICBN and cannot be 

considered as a basionym for the section 

Setacea. At the section rank， however， Setaιm 
is the correct epithet. 

The section Setacea is included in the section 
Viridia [=防附'centia]by N ecchi姐 dEntwisle 
(1990)， however， 1 prefer to keep the above 
both sections sep町 ated.

1) B.伽 m(Huds.) Harvey 1841 

[=Coψrva atra Hudson 1798， B. 
gallaei Sirodot 1884， B. dil，伽ziiSirodot 
1884， B. tenuissimum Bory， B. angolense 
W. West & G. S. West 1897， Sirodotia 
angolensis (W. West & G. S. West) 
Skuja in Reis 1960] 

2) B. puiggarianum Grunow in Wittrock et 
Nordstedt 1883 
[= B. atraum v町.ρuiggarianum
(Grunow) Necchi 1989， B. schwackea-
num Moebius 1892， B. nな'rescensW. 
West et G. S. West 1897， Sirodotia 
nなrescens(W. West & G. S. West) 
Skuja in Reis 1960] 

3) B. dia砂'chesEntwisle 1992 
[=B. nothogeae Skuja， nom. nud.] 

4. Section Tuφ'sa Sirodot 1873 
Type: B. vagum (Roth) Ag. 1824 [=B. 
turfosum Bory 1808] 
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Syn.: section TuポcolaDe Toni 1897; 
section TuポcolesSirodot 1884. 

Fronds pseudo-dichotoinously branched. 
Carpogonium-bearing branches straight， 
short and arising from pericentral cells of 
fascicles. Carpogonia sessile or indistinctly 
stalked elongate conical trichogyne with the 
largest diameter distal. Carposporophytes 
big， globular or semiglobular， single (some-
times couple， central within a whorl. 
Gonimoblast filaments of two types of erect 
and diffused. 
In the section Tu柿saemended by Necchi 
(1990a)，出efollowing taxa was recognized as 
possessing two types of gonimoblast filaments 
(e問ctand diffused)， namely B. orthostichum 
Skuja， B. periplocum (Sk吋a) Necchi， B. 
tu柿'sumBo可，B. tapirense Kumano et Phang. 
Originally classified taxa in the section 
Tuφsa such as B. vogesiacum T. G. Schults 
ex Skuja and B. gombakense Kumano et 
Ratnasabapathy must be transferred to the sec-
tion Virescentia， as redefined in Kumano and 
Phang (1987) and Necchi (1990a)， because 
these taxa have only an erect type of gonimo・
blast filament. 

1) B. turfosum Boη1808 
[ = Chara batra伽 spermav紅 .vaga Roth 
1797， Batrac，加Ispermummoniliforme var. 
vagum (Ro也)Roth 1800， B. vagum 
(Roth) Ag. 1824， B. keratoPhytum Bory 
1808， B. vagum var. keratothytum (Bory) 
Sirodot 1884] 

Compere (1991) mentioned that at the spe-
cies rank， the name B. turfosum Bory (1808) 
antedated B. vagum (Ro出)Ag. (1824)組 d
has to be used， even though the epithet vagum 
is older at the variety rank. 
According to Compere' s observation (1991 )， 
也eBory' s type specimen has a few carpo・
gonia with elongated， club-shaped trichogynes 
and spherical spermatia; it belongs to a 
monoecious species， but the reproduction is 
ensured by ovoid or elliptical monospores. 

2) B. tuφsum var. undulato-pedicellatum 

Kumano et M. Watanabe 1983 

3) B. orthostichum Skuja 1931a 

Al出oughSkuja (1931a) ori伊lallyassigned 
this species with atrum-like fascicles to the 
section Setacea， it seems better to assign it to 
the section Tuφsa based on the shape of 
trichogyne and a little long carpogonium-
bearing branch. Skuja (1931a) observed some 
diffused gonimoblast filaments extending out 
from a globul町 carposporophyteof this spe-
cles. 

4) B. periplocum (Sk吋a)Necchi 1990a 
[=B. vagum var. periclocum Skuja 1969] 

Skuja (1969) observed some diffused 
gonimblast filaments extending out from a 
globular carposporophyte of this species. 

5) B. tapirense Kumano et Phang 1987 

This species resembles B. bakarense Kuma-
no et Ratnasabapathy of the section Virescentia 
in having a short carpogonium-bearing 
branch and a carpogonium with club-shaped 
trichogyne. However， the former differs 
from the latter in having the carpogonium-
bearing branch growing toward the same 
direction that cortical filaments訂 eformed， 
moreover， in having both the radia1ly bran-
ched and the diffused gonimoblast filaments. 

5. Section Virescentia Sirodot 1873， 1875 
Type: not designated in 1875， but only 
one species cited by Sirodot 1875， B. 
helmentosum Bory 1808 [= B. coerulescens 
Sirodot 1884] 
Syn.: section Viridia De Toni 1897; 
section防的 Sirodot1884. 

Fronds saturate green. Carpogonium-
bearing branches differentiated， short， arising 
from the pericentral cells. Carpopogonia 
with distinctly pedunculate， cylindrical 
trichogynes. A c紅posporophytebig， globu-
lar， single (rarely in couple)， central within a 
whorl. 
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1) B. helmentosum Bory 1808 
[=B. coerulescens Sirodot 1884， non B. 
helminthosum Sirodot 1884] 

Compere (1991) stated that the reason 
given by Sirodot (1884) for rejecting Bory's 
specifi.c name and for proposing a new name 
for this species are not accepted under ICBN 
and也eformer name must be used. The 
Bory' s holotype specimen (PC) is a female 
plant， with a big carposporophyte in the 
center of a whorls and carpogonium with a 
stalked trichogyne. 

2) B. sirodotii Skuja ex P. Reis 1974 
[=B. virgatum Sirodot 1884 nom. 
illeg.， non B. moniliforme v訂 vz宅eatum
Kuetzing] 

According to Compere (1991)， when pub-
lished the species name B. virgatum Sirodot 
(1884) cited也eearlier B. julianum (Memegh.) 
Arc. as a synonym， therefore this species 
name is illegitimate as superfluous according 
to也ea礼 63of ICBN. It cannot be consi-
dered as a new combination based on B. 
moniliforme var. virgatum Sirodot (1884)，部
suggested by Necchi (1989， 1990a) because 
Sirodot indicate by a question mark that he 
was not sure that his name could apply to 
Kuetzing' s t砿 on. Skuja indicated that B. 
vz:ちeatum Sirodot was different from B. 
mon砂 rmevar. virgatum Kuetzing. Conse-
quently， Skuja proposed， but did not publish， 
the new name B. sirodotii for the illegitimate 
B. virgatum Sirodot. This name was accepted 
and validly published by Reis (1974) with a 
full and direct reference to也ereplaced name. 
The lectotype of this species was chosen by 
Compere (1991) among the specimens cited 
by Sirodot (1884)， which was determined by 
Sirodot and examined by Skuja. 

3) B. graibussoniense Sirodot 1884 

4) B. bruziense Sir吋ot1884 

5) B. testale Sirodot 1884 

6) B. lochmoゐ'sSkuja 1938 

7) B. vogesi・'acumT. G. Schultz ex Skuja 
1938 

[= B. vagum var. .flagelliforme Sirodot 
1884， B. .flagelliforme (Sirodot) Necchi 
1989] 

Compere (1991) mentioned由atthis spe-
cies name was proposed by Skuja (1938a) as a 
new name， at the species rank， for B. vagum 
V町 ..flagelliforme， which was not a nomen 
nudum as stated by Necchi (1989， 1990a)， 
but a nomen novum and validated before 
1953， by the mere reference to the validly 
published B. vagum var. .flagelliforme according 
to the art. 32.3， 33.2 of ICBN. 
According to Compere (1991) the type 
specimen of this species is not the Schultz's 
specimen， not cited in出eprotologue， but 
one of the specimens cited by Sirodot (1884) 
for this variety. Among these specimens， 
Compere (1991) designated the specimen in 
Herbier Thuret (PC) as出electotype of this 
species; this specimen bears the determination 
"B. vagum variete .flagelliforme Sirodot fructifi.e" 
and has been determined by Skuja as“Batracho-
spermum vogesianum F. G. Schultz". 

8) B. gulbenkianum Reis 1965b 

9) B. transtaga間 mReis 1970 

10) B. crispatum Kumano et Ratnasa-
bapathy 
(Ratnasabapathy and Kumano 1982a) 

11) B. bakarense Kumano et Ratnasa-
bapathy 1984 

Although this species resembles some taxa 
such as B. tortuosum of the section Comtorta 
in having a slightly curved carpogonium-
bearing branch， it resembles more closely 
species of the section Virescentia in having a 
short carpogonium-bearing branch and a 
carpogoium with a club-shaped trichogyne. 

12) B. gombakense Kumano et Ratnasa-
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bapathy 
(Ratnasabapathy and K山 nano1982b) 

Ratnasabapathy 組 d Kumano (1982b) 
assigned this species to the section Turfosa. 
However， this species had better to be 
assigned to the section Virescentia based on 

the characteristics; a carpogonium with an 

indistictly stalked and inverted conical 
trichogyne and a single large carposporophyte 
inserted central1y in a whorl. 

[Section Clavijormia Reis 1973] 
Type: B. azeredoi Reis 1967 

The section Clavijormia was established by 

Reis (1973) by having basically a carpo・
gonium with a sessile and club-shaped tricho-

gyne and central carposporophytes. 
According to these circumscription， 1 agree 
with Necchi's opinion (1990a) that the section 
Clavijormia can be merged in the section 
Virescentia， whose members have a stalked or 
sessile， cylindrical or club-shaped trichogyne 
and sessile or central carposporophytes. 

13) B. azeredoi Reis 1967 

14) B. ferreri Reis 1967 

6. Sectionめかぬ DeTni 1897 
Type: B. virgato・decaisneanum Sirodot 
1884 

Syn.: section均brideSirodot 1884 

Fronds saturate green. Carpogonium-

bearing branches short and arising from the 
basal cells of the primary branchlets. Carpo-

gonia with trichogynes somewhat asymmet-
ric， sessile or indistinctly stalked， ellipsoidal. 
Carposporophytes globular， big， single (or 
couple)， central within the whorl. 
This section name was first treated as the 

Latin name by De Toni (1897). 

1) B. virgato-decaisneanum Sirodot 1884 

2) B. abilii・Reis1965a 

3) B. m肋ogyneFlint et Skuja in Flint 1953 

7. Section Aristatae Skuja 1933 
Lectotype: B. cayennense Montagne in 

Kuetzi時 1849designated by Necchi (1990a). 

Fronds irregularly branched. Carpo-

gonium-bearing branches straight， long and 
differentiated from the fascicles. Carpogonia 
symmetrical. Carposporophytes peduncu-
late， spherical. 
Skuja (1933) proposed the section Aristatae 
to include B. macrosporum Montagne， B. cayen-
nense Montagne， B. aristatae Skuja sp. nov. 
and probably B. breutelii Rabenhorst， 
however， he did not designate the type species 
ofthis section， which presumably would be B. 
aristatum， which was not formal1y described. 
The earliest effectively and valid published 

species in the section Aristatae is B. c，のlennense
Montagne is Kuetzing (1849). Thus， this 
species was disignated as the lectotype of the 

section Aristatae by Necchi (1990a). 

It is proposed that this section is divided 
into the following two subsections based on 

the occurrence of the hypogynous cells form-
ing the rosette-like laterals. 

7-1. Aristatae subsect. nov. 
Typus: B. c，のlennenseMontagne in Kuetz-
ing 1849 

Frons plus minusve irregulariterque 
ramosa. Ramuli carpogoniferi stricti， longi， e 
cellulis pericentralis orientes， sine cel1ulis 
hypogynis rosulatis. Trichogyne indistincte 
pedicellata. Carposporophytum in peri-
pherias verticilli insertum， aux ex verticillis 
exertum. 

Subsection Aristatae 

Fronds more or less irregularly branched. 
Carpogonium-bearing branches straight， 
long， arising from pericentral cells， without 
rosette-like hypogynous cells. Trichogyne 
indistinctly stalked. Carposporophytes 
spherical， inserted within or exerted from 
the periphery of a whorl. 
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1) B. c，のlennenseMontagne in Kuetzing hypogynae rosulatae， lateraliter prolatae， 
1849 magnae. Carpogonia symmetrica， trichogyne 

indistincte pedicellata， urniformis. C町 po・
2) B. tu伊・'dumKumano 1982b sporophytum in peripherias verticilli insertum， 

aux ex verticillis exertum. 
3) B. longiarticulatum Necchi 1990a 

4) B. beraense Kumano 1978 

The taxa of the family Batrachospermaceae 
exhibited the primitive characteristics in the 
absence of any fusion of a fertilized carpo・
gonium with a hypogynous cell and in the 
formation of the gonimoblast filaments 
produced directly仕omthe undivided fertilized 

carpogonium. However， the gonimoblast 
filaments of B. beraeηse Kumano were develo・
ped from the divided carpogonium， the lower 
cell of which did not fuse with the hypogynous 
cell， as in certain members of the family 
Helmintho・cladiaceae(Kumano and Ratnasa-

bapathy 1982). 

5) B. breutelii Rabenhorst 1855 
[=B. dimorphum Kuetzing 1857] 

B. breutelii firstly described without i1lustra-
tions by Rabenhorst (1855) based on the speci-
men collected by Breutel from Gnadenthal 
near Cape of Good Hope in South Africa. 
Kuetzing (1857) described B. di:脚 rphumwith 
illustrations based on the specimen collected 

by Pfarrwe Wenck from the same locality， 
Gnadenthal in South Africa. Sk吋a(1933)ex-
amined the both type specimens of S. breutelii 
Rabenhorst (1855) and B. dimoψ，hum Kuetz-
ing (1857) and pointed out that the latter was 
regarded as conspecific wi出 theformer， 
which was validly published. 
Skuja (1933) examined this species組 d

found the unusual gonimoblast filaments deve-
loped into the large gemmae，“Brutkoerper" . 

7-2. Macrosporum subsect. nov. 
Typus: B. macrosporum Montagne 1850 

Frons plus minusve irregulariterque 
ramosa. Ramuli carpogoniferi stricti， longi， 
e cellulis pericentralis orientes. Cellulae 

Subsection Macrosporum 

Fronds more or less irregularly branched. 
Carpogonium-bearing branches straight， 
long， arising from pericantral cells. 
Hypogynous cell in rosette， laterallyelongate， 
large. Carpogonia symmetrical， trichogyne 
indistinctly stalked， urn-shaped. Carpo-
sporophytes spherical， inserted within or 
exterted from the peripherγof a whorl. 

6) B. equisetifolium 

Based on the examination of type speci-

men， Kumano (1990) stated也atthis species 
resembled B. macrosporum Montagne in hav-
ing hypogynous cells forming rosette-like 
laterals， but differed from the latter in the size 
of the trichogyne. 

7) B. め向ynum Kumano et Ratnasa-
bapathy 
(Ratnasabapathy and Kumano 1982b) 

The rosette-like nutritive hypogynous cell， 
connected with a carpogonium and the under-

lying cells of a carpogonium-bearing branch， 
took pa此 animportant role in the formation 

of a large carposporangia in this species 
(Kumano and Ratnasabapathy 1982). 

8) B. macrosporum Montagne 1850 
[=B. o.砂cladumMontagne 1850， B. 
macro.学orum v訂.。砂cladum (Mon-
tagne) Sirodot 1884， B. excelsum 
Montagne 1850， B. macrosporum var. 
excelsum (Montagne) Sirodot 1884] 

Kumano (1990) examined the type speci-
men of S. o.砂cladumMontagne and pointed 
out that this species was regarded as a syno・
nym of B. macrosporum Montagne. This spe-
cies had nutritive hypogynous cells which 
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formed rosette-like laterals and the largest 
carposporangia among the taxa of the genus 
Batracho.ゆennumRoth. 

8. Section Contorta Skuja 1931a 
Type: B.仰 ωψumSkuja 1931a 

Fronds irregularly or pseudo-dichotomous-
ly branched. Carpogonium-bearing bran-
ches curved or twinsted and coiled， differen-
tiated from the fascicles. Carpogonia s戸n-
metrical. Carposporophytes sessile， semi-
globul町. Gonimoblast filaments of an erect 

type. 
Skuja (1931a) proposed the division of the 

genus Batrachospennum into two subgenera， 
subgenus Eu-Batrachoφermum and subgenus 
Condea， the latter with the single section Con-
torta to accommodate B. procaゆumSkuja 
(1931a). The section Contorta as part of the 
genus Batrachospennum has been widely accept-
ed and numerous species have been assigned 
to this section. 

It is proposed that this section is divided 

into the following five subsections based on 

the occurrences of monosporangia， curved or 
spirally coiled carpogonium-bearing bran-
ches， loosely 0町rc∞ompa舵cは叫dy a噌gg副lome釘r割e吋d 
carposporophytes. 

8-1. Intortum sect. nov. 
Typus: B. intortumJao 1941 

Frons plus minusve irregulariterque 

ramosa. Ramuli carpogoniferi tortuosi， e 
cellulis pericentralis orientes. Trichogyne 
claviformis， indistincte pedicellata， ad basim 
saepe sexa. Ca叩osporophytumglobosus vel 
semiglobosus， in centro verticilli insertum. 
Monosporangia in ramulis carpogoniferiis， 
secundariis vel primaiis terminalia. 

Subsection Intortum 

Frons irregularly branched. C町po・
gonium-bearing branches twisted，町ising
from pericentral cells. Trichogyne club-shaped， 
indistincdy stalked， often bent at the base. 
Carposporophytes globular or semiglobular， 

inserted centrally. Monosporangia terminat-
ing laterals of carpogonium-bearing bran-
ches， primary and secondary branchlets. 

1) B. intortumJao 1941 

This taxon hitherto known only from China 

(Jω1941) was found on severallocalities in 
the mountainous eastern part of Cuba， Prov. 
Oriente， by Rieth (1979). 

2) B. pseudocaψum Reis 1973 

3) B.ωoitapense Kumano 1983c 

4) B. lωitanicum Reis 1965a 

8-2. Torridum sect. nov. 
Typus: B. torridum Montagne 1850 [=B. 
E暗 umvar. torridum (Montagne) Sirodot 1884] 

Frons plus minusve irregulariterque 

ramosa. Ramuli carpogoniferi plus minisve 

curvi， e cellulis pericentralis orientes. Tricho・
gyne indistincte pedicellata， claviformis， ad 
basim saepe sexa. Carposporophytum semi-
globosi， breves， centro verticillii inserti. 

Subsection Torridum 

Fronds more or less irregularly branched. 
Carpogonium-bearing branches more or less 

curved， arising from pericentral cells. 
Trichogyne club-shaped， indistincdy stalked， 
often bent at the base. Carpogonia as戸n-
metrical. C arposporophytes semiglobular， 
big， inserted centrally. 

5) B.附 oωumKumano 1978 

6) B.ω抑制umvar. m吻.ωKumano1982a 

7) B. torridum Montagne 1850 
[=B. vagum var. tom.dum (Montagr吋
Sirodot 1884] 

Based on the examination ofthe type speci-
men， Kumano (1990) did not assi伊 thisspe-
cies to the section Turfosa but to the section 
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Contorta and proposed to use Montagne's shapes was found from the basal portion to 

species name. the outer portion of fascicles in the original 

figures by Israelson (1942). However， 1 do 
8) B. doboense Kumano et Borden-Kerby not agree with the opinions of Sheath et al. be-

1986 cause the characteristics of the audouinelloid 

fascicles of this species were different from 

9) B. faroense Kumano et Borden-Kerby those of B. globosporum Israelson (1942). 
1986 

8-3. Procaψum sect. nov. 
Typus: B. procarpum Skuja 1931a 

Frons plus minusve irregulariterque 

ramosa. Ramuli primarii audouinelloidei， 
alteme vel unilaterliter raminificantes. Ram叫i

carpogoniferi tortuosi， e cellulis pericentralis 
orientes. Trichogyne indistincte pedicellata， 
ellipsoidea vel claviformis. Carposporo-

phytum semiglobosi， breves， centro verticillii 
mse口i. Fila gonimoblastorum longa， plus 
minisve laxe agglomerata. 

Subsection Procaψum 

Frons more or less irregularly branched. 

Primary branchletsAudouinella-like， altemately 
or unilaterally branched. Carpogonium-

bearing branches twisted or spirally coiled， 
ansmg from pericentral cells. Trichogyne 

indistinct1y stalked， ellipsoidal or club-shaped. 
Carposporophytes semiglobular， big， centrally 
inserted. Gonimoblast filaments long， more 
or less loosely agglomerated. 

10) B. procaψum Skuja 1931a 

14) B. jゆiN ecchi 1986 

Sheath et al. (1992) considered that this spe-

cies was a synonym of B. globoφorum， because 
ellipsoidal and ovoid cells of fascicles were 

found in the type materials and also in the 

original figures by Necchi (1986). However， 
1 agree with Necchi's opinion (1986， 1990a) 
that this species is classified with B. procaψum 
having audouinelloid fascicles. 

15) B. d，ゐens叩sz勾vertiお;訟czμ:ヨlf，μatωum

8-4. Kushiroense subsect. nov. 
Typus: B. kushiroense Kumano et Ohsaki 

1983 

Frons plus minusve irregulariterque 

ramosa. Ramuli carpogoniferi valde tortuosi， 
e cellulis percentralis orientes. Trichogyne 

indistincte pedicellata， urnformis， ad basim 
saepe flexa. Carposporophytum globosi vel 

semiglobosi， centro verticillii inserti. Fila 
gonimoblastorum longa， laxe agglomerata. 

Subsection Kzιfhiroense 

Fronds irregularly branched. Carpo-

11) B. procarpum v訂 .americanum Sheath et gonium-bearing branches strongly twisted， 
al. 1992 arising from pericentral cells. Trichogyne 

indistinct1y stalked， often bent at the base. 
12) B. equisetoideum Kumano et Necchi Carposporphytes globular or semiglobular， 
1985 centrally inserted. Gonimoblast filaments 

long， loosely agglomerated. 
13) B. c争oenseKumano et Necchi 1985 

Sheath et al. (1992) stated that this species 
was considered to be a synonym of B. globo-
sporum Israelson (1942) because ellipsoidal cells 
were found in the outer portion of facicles of 

the type material and the graduation of cell 

16) B. kushiroense Kumano et Ohsaki 1983 

17) B. gり'anense(Montagne) Kumano 1990 
[=B. vagum var. guyanense Montagne 

1850] 
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Based on the examination ofthe type speci-
men， Kumano (1990) did not assign this spe-
cies to the section Tuφsa but to the section 
Contorta and proposed a new combination. 

18) B. tabagatense Kumano et Borden-
Kerby 1986 

19) B. nechochoense Kumano et Borden-
Kerby 1986 

20) B. nonocense Kumano et Liao 1987 

21) B. iriomotense Kumano 1982a 

22) B. globosporum Israelson 1942 

This species seemed better to be assigned 
to the section Contorta rather也anto the 
section Tuげら'sa(Israelson 1942)， because the 
carpogonium-bearing branch of this species 

was strongly curved and the trichogyne was 
formed asymmetrically (Kumano 1984a). 

23) B. breviarticulatus (Necchi et Kumano) 
Necchi 1990a 
[=B. capense Starmach ex Necchi et 
Kumano var. breviarticulatum Necchi et 
Kumano 1984] 

24) B. capense Starmach ex Necchi et 
Kumano 1984 
[=B. capense Starmach 1975， nom. 
illeg. ] 

25) B. skujanum Necchi 1986 

8-5. Ambなuumsubsect. nov. 
Typus: B. ambψum Montagne 1850 [=B. 
bicudoi Necchi 1986， B. exsertum Necchi 1986， 
B. basilare Flint et Skuja in Flint 1953]. 

Fronds plus minusve irregulariterque 
ramosa. Ram叫icarpogoniferi valde tortuosi， 
e cellulis pericentralis orientes. Trichogyne 
indistincte pedicellata， urnformis， ad basim 
saepe fl.exa. Carposporophytum globosi vel 
semiglobosi， centro verticillii inserti. Fila 
gonimoblastorum langa， confertim agglomer-

ata. 

Subsection Ambiguum 

Fronds irregularly branched. Carpo-

gonium-bearing branches strongly twisted. 
Trichogyne indistinctly stalked， often bent at 
the base. Carposporophytes globular or semi-
globular， centrally inserted. Gonimoblast 
filaments compactly agglomerated. 

26) B. tiomane~山 Kumano et Ratnasa-

bapathy 
(Ratnasabapathy and K田nano1982a) 

27) B. omodoense Kumano et Borden-Kerby 
1986 

28) B. hirosei Ratnasabapathy et Kumano 
1982b 

29) B. nod，伊orumMontagne 1850 
[=B. vagum var. nod，伊'orum(Mon-
ta伊 e)Sirodot 1884] 

Based on the examination of the type speci-

men， Kumano (1990) stated出atthis species 
was not assigned to the section Tu柿sabut to 
the section Contorta，組 dproposed to use Mon-
tagne's species name. 

30) B. ambiguum Montagne 1850 
[=B. bicudoi Necchi 1986， B. exsertum 
Necchi 1986， B. basilare Flint et Skuja 
in Flint 1953]. 

Based on the examination of the type speci-

men Kumano (1990) stated that this species 
was assigned to the section Contorta， because 
of the occurrence of the spirally twisted 
carpogonium-bearing branch of this species. 

31) B. louisianae Skuja in Flint 1949 

Flint (1949) pointed out出 sspecies was as-
signed to the section Contorta. Based on the 
examination of the lectotype and other speci-
mens， Sheath et al. (1992) confirmed a curved 
carpogonium-bearing branch. 
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32) B. henriquesianum Reis 1972 

33) B. mahlacense Kumano et Borden-
Kerby 1986 

34) B. gracillimum W. West et G. S. West 
emend. Necchi 1989 

35) B. gibberosum (Kumano) Kumano 1986 
[= Tuomeya gibberosa Kumano 1978] 

Kumano (1986) stated出atthis species 
differed from Tuomeya americana (Kuetzing) 
Papenfuss， the type species of the genus 
Tuomeya， in the presence of the secondary 
branchlets and the absence of the gonimoblast 
placenta， the latter of which was characteris-
tic ofthe genus Tuomeya. Because this species 
is similar to the taxa of the genus Batracho-
spermum in the structure of thallus and the 
process of the fertilization， it was transferred 
from the genus Tuomeya to the genus 
Batrachoゆermum.

Genus Sirodotia Kylin 1912 
Type: Sirodotia suecica Kylin 1912 
Syn.: section Sirodotia (Kylin) Necchi et 
Entwisle 1990 

Fronds irregularly branched. Carpo-

gonium-bearing branches short， arising from 
pericentral cells and or cells of fascicles. 
Carpogonia as戸nmetricalwith elongate conical 
or club-shaped trichogynes. Carposporo-
phytes indefinite in shape， extend over along 
the cortical filaments. Gonimoblast 創a-

ments of a diffused type. 
Necchi and Entwisle (1990) treated the 
genus Sirodotia Kylin 1912 as a section Si・rodotia
ofthe genus Batrachospermum Roth， however， 1 
prefer to keep the above both genera separat-
ed， because the taxa of the genus Sirodotia is 
similar to those of the genus Batrachospermum 
in the vegetative structures but differs in the 
reproductive structures， in having a diffuse 
gonimoblast ra也erthan a dense globular 
gonimoblast and a lobed rather than an isodia-
metric carpogonium base. 

1) S. suecica Kylin 1912 
[=B伽 chospermum suecicum (K ylin) 
Necchi et Entwisle 1990， S.斤nmca
Skuja 1931b， Batrachoゆermum斤nmcum
(Sk吋a)Necchi et Entwisle 1990，主
acuminata Skuja in Flint 1950] 

2)丘 huilen.巾 (Welw.，W. et G. S. West) 
Skuja 1931b 
[=Bat即 hospermumhuillense Welwitsch 
ex W. et G. S. West 1897， S. ateleia 
Skuja 1938] 

3) S. delicatula Skuja 1938 
[=Batrachoゆermumdelicatulum (Sk吋a)
Necchi et Entwisle 1990] 

4)丘sinicaJ ao 1941 

5) S. segawae Kumano 1982c 

This species was reported from J apan 
without the Latin name and description by 
Segawa (1939)， so that， a new species name 
was validly published by Kumano (1982c). 

6) S. yutakae Kumano 1982c 

This species was reported from J apan 
without the Latin name and description by 

Segawa (1939)， so that， a new species name 
was validly published by Kumano (1982c). 

7)丘 tenuissima(Collins) Skuja in Flint 
1948 

[Batrachospermum vagum (Roth) C. 
Agardh var. jlagelliforme Sirodot f. 
tennuiss 

8)丘gardneriSkuja in Flint 1950 

Based on the examination of the type speci-
men， Necchi et al. (1993) mentioned that 
Sirodotia gardneri could not be compared in all 
characteristics with the other species of 
Sirodotia because the type specimen was a 
male plants. 

9) S. polygama Skuja in Flint 1948 
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According to Necchi et al. (1993)， this spe-
cies can be assigned to the section Tu柿'sa
sensu Necchi et Entwisle (1990). 

Genus Tuomeya Harvey 1858 
Type: Tuomeya americana (Harv.) Papen-
fuss 1958 [=Baileya americana Kuetzing 
1857， Tuomeya.fluviatilis Harvey 1858] 
Syn.: section Tuomeya (Harve吋Necchiet 
Entwisle 1990. 

Necchi and Entwisle (1990) treated the 
genus Tuomeya Harvey as a section Tuomeya of 
the genus Batrachospermum Roth， however， 1 
prefer to keep the genus Batrachospermum and 
the genus Tuomeya separated. 

1) Tuomeya americana (Harv.) Papenn国
1958 
[=Ba均aamericana Kuetzing 1857， 
Tuomeya .fluviatilis Harvey 1858， 
Batrachospermum americanum (Kuetzing) 
Necchi et Entwisle 1990] 

Genus Nothocladus Skuja 1934 
Type: N nodosωSkuja 1934 [=N tas伽 nz-
cωSkuja 1934] 
Syn.: section Nothocladus (Sk吋a)Necchi et 
Entwisle 1990 

Necchi and Entwisle (1990) treated the 
genus Nothocladus Skuja as a section Notho-
cladωof the genus Batrachospermum Ro也，
however， 1 prefer to keep the above both 
genera separated， because Nothocladus differs 
from Batrachospermum in diffuse gonimblast 
filaments and from Sirodotia in symmetrical 
carpogoma. 

1) N nodosus Skuja 1934 
"[=N tasmanicus Skuja 1934， 
Batrachospermum nodosum (Skuja) 
Necchi et Entwisle 1990] 

2) N lindaueri Skuja 1944 
[ = Batrachospermum lindaueri (Skuj a) 
Necchi et Entwisle 1990] 

3) N ψ'Oaustralis Skuja 1964 

The taxa of the family Batrachospermaceae 
treated in this paper. 

Family Batrachospermaceae Ag町品11824 
Genus Batrachospermum Roth 1800 
1. Subgenus Acaψosporophytum Necchi 1990a 
1) B. brasiliense Necchi 1987 
11. Subgenus Batrachospermum Necchi 1990a 
[=genus Batrachospermum Roth 1800] 
1. Section Helminthoidea De Toni 1897 
[=sectionH伽仇幼osaSirodot 1873， section 
“Helminthoides" Sirodot 1884] 
1) B. coがtSum(Bo可)Hassal 1845 
[B. ludibonda Bo町 V町 .coがtSaBory 
1808， B. helminthosum Sirodot 1884， 
non B. helmentosum Bory 1808， B. 
crouanianum Sirodot 1884] 
2) B. boryanum Sirodot 1884 
[ = B anatinum Sirodot 1884] 
3) B. boワlanumvar. distensum (Kylin) 
Israelson 1942 
[=B. distensum Kylin 1912] 
4) B. szschwanense Jao 1941 
2. Section Batrachospermum 
[= section Monilifom切 Sirodot1873; sec-
tion Moniliformes Sirodot 1884， section 
Caψocontorta Sheath et al. 1986] 
1) B. gelatinosum (L.) Dc. 1802 
[= Conferva gelatinosa L. 1753， B. 
moniliforme Roth 1800， B. corbula 
Sirodot 1884， B. decaisneanum Sirodot 
1884， B. gelatinosum var. decaisneanum 
(Sirodot) Reis 1969， B. radians Sirodot 
1884， B. moniliforme f. lipsiensis Roth 
1800， B. monil扮rme var. scψula 
Sirodot 1884] 
2) B. gelatinosum f.良yramidale(Sirodot) 
Compere 1991 
[=B. pyramidゆ Sirodot 1884， B. 
monz・liforme f. pyramidale (Sirodot) 
Israelson 1942， B. pygmaeum Sirodot 
1884] 
3) B. gelatinosum var. obtrullatum Kumano 
et Watanabe 1983 
4) B. durum C. A. Ag町dh1824 
[=B. densum Sirodot 1884， B. 
moniliforme f. d加 um(Sirodot) Israel-
son 1942， B. gelatinosum f. ゐnsum
(Sirodot) COII叩る討r問e1991] 
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5町)B. hルel:加m哩旬Z:耐.
[= B. moniliform var. helminthoideum 
Sirodot 1884] 

6) B. sporulans Sirodot 1884 
7) B. godronianum Sirodot 1884 
8) B. reginense Sirodot 1884 
9) B. stagnale (Bo可)Hassal 1845 
[=B. ludibond包Boryvar. stagnalis Bory 
1808， B. ectocarpum Sirodot 1875， 
1884， B. arcuatum Kylin 1912] 

10) B. sinense Jao 1941 
11) B. arcuatoideum Reis 1973 
12) B.ゆorijもrumMori 1975 
13) B. japonicum Mori 1975 
14) B. polycaψum Mori 1975 
15) B. cylindro・cellulareKumano 1978 
16) B. nova-guineense Kumano etJohnstone 
1983 

17) B. heterocorticum Sheath et Cole 1990 
18) B. caψocontortum Sheath et al. 1986. 
3. Section Setacea De Toni 1897 
[= section Moniliformia subsection Capillacea 
Sirodot 1873， section Moriliformia subsec-
tion Setacea Sir吋 ot1875， section Setaces 
Sirodot 1884] 

1) B.伽 m(Huds.) Harvey 1841 
[=Conferva atra Hudson 1798， B. 
gallaei Sirodot 1884， B. dillenii Sirodot 
1884， B. tenuissimun Bory， B. angolense 
W. West & G. S. West 1897， Sirodotia 
angolensお (W.West & G. S. West) 
Skuja in Reis 1960] 

2) B. puiggarianum Grunow in Wittrock et 
Nordstedt 1883 

[=B. atrum var. puiggarianum 
(Grunow) Necchi 1989， B. schwackea-
num Moebius 1892， B. nigrescens W. 
West et G. S. West 1897， Sirodotia 
F噌rescens(W. West & G. S. West) 
Skuja in Reis 1960] 

3) B. dia汐'chesEntwisle 1991 
[=B. nothogeae Skuja， nom. nud.] 

4. Section Turjosa Sirodot 1873 
[=section Turficola De Toni 1897; section 
Turficoles Sirodot 1884] 
1) B. tuφ'sum Bory 1808 
[= Chara batrachosperma var. vega Roth 
1797， Batrachospermum moniliforme v訂.
vagum (Roth) Roth， B. vagum (Roth) 

Ag. 1824， B. keratophytum Bory， B. 
Z噌umvar. keratoPhytum (Bo可)Sirodot] 
2) B. tuザ'osumvar. undulaωψゐicellatum
Kumano et M. Watanabe 1983 

3) B. orthostichum Skuja 1931a 
4) B. periplocum (Skuja) Necchi 1990a 
[=B. vagum v町 .ρericlocumSkuja 1969] 
5) B. tapirense Kumano et Phang 1987 
5. Section Virescentia Sirodot 1873， 1875 
[=section ~制'dia De Toni 1897; section 

防巾 Sirodot1884， section Claviformia Reis 
1973] 

1) B. helmentosum Bory 1808 
[=B. coerulescens Sirodot 1884， non B. 
helminthosum Sirodot 1884] 
2) B. sirodotii Skuja ex P. Reis 1974 
[=B. virgatum Sirodot 1884 nom. 
illeg.， non B. moniliforme var. virgatum 
Kuetzing] 

3) B. graibussoniense Sirodot 1884 
4) B. bruziense Sirodot 1884 
5) B. testale Sirodot 1884 
6) B. lochmodes Skuja 1938 
7) B. vogesiacum T. G. Schultz ex Skuja 
1938 

[=B.時間 var.flagelliforme Sirodot 
1884， B. flagell扮rme(Sirodot) Necchi 
1989] 

8) B. gulbenkianum Reis 1965b 
9) B. transtaganum Reis 1970 
10) B. crispatum Kumano et Ratnasa-
bapathy 
(Ratnasabapathy and Kumano 1982a) 

11) B. bakarense Kumano et Ratnasa・
bapathy 1984 

12) B. gombakense Kumano et Ratnasa・

bapathy 

(Ratnasabapathy and Kumano 1982b) 

13) B. azeredoi Reis 1967 
14) B. ferreri Reis 1967 
6. Section均bridaDe Toni 1897 
[=section均伽・'deSirodot 1884] 
1) B. virgato・decaisneanumSirodot 1884 
2) B. abilii Reis 1965a 
3) B. mikrogyne Flint et Skuja in Flint 1953 
7. Section Aristatae Skuja 1933 
7-1. Subsection Aristatae Kumano 1993 
1) B. c，のlennenseMontagne in Kuetzing 
1849 
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2) B. turgidum Kumano 1982b 
3) B. longiarticulatum Necchi 1990a 
4) B. beraense Kumano 1978 
5) B. breutelii Rabenhorst 1855 
[=B. dimoψhum Kuetzing 1857] 

7-2. Subsection Macrosporum Kumano 1993 
6) B. equisetifolium Montagne 1850 
7) B.めIpogynumKumano et Ratnasa-
bapathy 
(Ratnasabapathy and Kumano 1982b) 
8) B. macroゆorumMonta伊e1850 
[=B. o.砂cladumMontagne 1850， B. 
macrosporum var. 0.砂cladum (Mon-
ta伊 e)Sirodot 1884， B. excelsum Mon-
tagne 1850， B. macrosporum var. 
excelsum (Montagne) Sirodot 1884] 

8. Section Contorta Skuja 1931a 
8-1. Subsection Intortum Kumano 1993 

1) B. intortumJao 1941 
2) B. pseudocaψum Reis 1973 
3) B.ωoitapense Kumano 1983c 
4) B. lusitanicum Reis 1965a 
8-2. Subsection Torridum Kumano 1993 
5) B. tortuosum Kumano 1978 
6) B. tortuosum var. majus Kumano 1982a 
7) B. torridum Montagne 1850 
[=B. vagum var. tOTTidum (Montagne) 
Sirodot 1884] 
8) B. doboense Kumano et Borden-Kerby 
1986 
9) B. faroe1四 Kumanoet Borden-Kerby 
1986 

8-3. Subsection Procarpum Kumano 1993 
10) B. procarpum Skuja 1931a 
11) B. procaψum var. americanum Sheath et 
al. 1992 
12) B. equisetoid切m Kumano et N ecchi 
1985 
13) B. c砂oenseKumano et N ecchi 1985 
14) B. jolyi Necchi 1986 
15) 13. densiverticillatum Necchi 1990a 
8-4. Subsection Kushiroense Kumano 1993 
16) B. kushiroense Kumano et Ohsaki 1983 
17) B. guyanense (Monta伊 e)Kumano 1990 
[= B. vagum var. guyanense Montagne 
1850] 
18) B. tabagatense Kumano et Borden-
Kerby 1986 
19) B. nechochoense Kumano et Borden-

Kerby 1986 
20) B. nonocense Kumano et Liao 1987 
21) B. iriomotense Kumano 1982a 
22) B. globosporum Israelson 1942 
23) B. breviarticulatω(Necchi et Kumano) 
Necchi 1990a 
[=B. capense Starmach ex Necchi et 
Kumanov町 .breviarticulatum N ecchi et 
Kumano 1984] 
24) B. capense Starmach ex Necchi et Kuma-
no 1984 
[=B. capense Starmach 1975， nom. 
illeg. ] 
25) B. sk仰 numNecchi 1986 
8-5. Subsection Am均uumKumano 1993 
26) B. tiomanense Kumano et Ratnasa-
bapathy 
(Ratnasabapathy and Kumano 1982a) 
27) B. omodoense Kumano et Borden-Kerby 
1986 
29) B. nod;伊'orumMontagne 1850 
[=B. vagum var. nod;伊'orum(Mon-
tagne) Sirodot 1884] 
30) B. ambiguum Montagne 1850 
[= B. bicudoi・Necchi1986， B. exsertum 
Necchi 1986， B. basilare Flint et Skuja 
in Flint 1953]. 
31) B. louisianae Skuja in Flint 1949 
32) B. henriquesianum Reis 1972 
33) B. mahlacense Kumano et Borden-
Kerby 1986 
34) B. gracillimum W. West et G. S. West 
emend. Necchi 1989 
35) B. gibberosum (Kumano) Kumano 1986 
[= Tuomeya gibberosa Kumano 1978] 

Genus Sirodotia Kylin 1912 
[=section Sirodotia (Kylin) Necchi et En-
twisle 1990] 
1) S. suecica Kylin 1912 
[=Batracho.ゆermum suecicum (Kylin) 
Necchi et Entwisle 1990，広斤nnicaSku・
ja 1931b， Batrachospermum fennicum 
(Skuja) Necchi et Entwisle 1990，広
acuminata Skuja ex Flint 1950] 
2) S. huillensis (Welw.， W et G. S. West) 
Skuja 1931b 
[= Batrachospermum huillense Welwitsch 
ex W. et G. S. West 1897， S. ateleia 
Skuja 1938] 
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3) S. delicatula Skuja 1938 

[=Bat帥仲間umdeli，ωulum (Sk制
Necchi et Entwisle 1990] 

4)丘sinicaJ ao 1941 
5) S. segawae Kumano 1982c 
6) S. yutakae Kumano 1982c 
7) S. tenuissima (Collins) Skuja ex Flint 
1948 

[=Batrachospermum vagum (Roth) C. 
Agardh v町 .jlagelliforme Sirodot f. 
tenuissima Collins 1895] 

8) S. gardneri Skuja in Flint 1950 
9) S. polygama Skuja in Flint 1948 
Genus Tuomeya Harvey 1858 
[=section Tuomeya (Harvey) Necchi et 
Entwisle 1990] 

1り)Tuω1m仰m吻吻りeyaamerica7仰2ωa(Ha町rv仏吋.)Pa却pe閲n瓜山向fu知1碍s
1958 

[ = Baileya americana Kuetzing 1857， 
Tuomeya jluviati・lis Harvey 1858， 
Batrachospermum americanum (Kuetzing) 
Necchi et Entwisle 1990] 

Genus Nothocladus Skuia 1934 

[= section Nothocladus (Sk吋a) Necchi et 
Entwisle 1990] 

1) N. nodosωSkuja 1934 
[=N. t，ωmanzcωSkuja 1934， Batracho・
spermum no伽 um(Skuja) Necchi et 
Entwisle 1990] 

2) N. lindaueri Skuja 1944 
[=Bat制 oゆermum lindaueri (Sk制
Necchi et Entwisle 1990] 

3) N.祈.oaωtralisSkuja 1964 
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熊野茂:力ワモズク科(力ワモズク目，紅藻植物)の分類

この総説では，カワモズク科の分類に関する最近の改変，形態学的観点から見た属・節聞の類縁関係，及び，

現在までに記載された 104分類群のりストを，分類学的ノートを付して紹介した。この総説で取り扱った分類群

はカワモズク科の4属である，即ち，カワモズク属 (91分類群)，ユタカカワモズク属 (9種)，ツオメヤ属c1

種)，及びノトクラヅス属(3種)。カワモズP属(91分類群)は2つの亜属からなる，即ち，無果胞子体重属c1

種)とカワモズク亜属 (90分類群)。カワモズ?:BE属は次の8つの節から構成される，即ち，ヘルミントイデア

節 (4分類群カワモズク節(18分類群セタケア節 (3分類群ツルフォサ節 (5分類群ヴィレン

センチア節(14分類群ヒプリダ節(3分類群) : 2つの亜節，即ち，マクロスポルム亜節とアリスタタエ節

亜節からなるアリスタタエ節 (8分類群) : 5つの亜節，即ち，イントルタ亜節， トリヅム亜節，プロカルプム

亜節，クシロエンシス亜節及びアムピグウム亜節からなるコントルタ節 (35分類群)0(657神戸市灘区六甲台1-

1 神戸大学理学部生物学教室)
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