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Abstract: Members of the genus Bryum in Antarctica are revised. Only 

two, Bryum argenteum HEDW. and B. pseudotriquetrum (HEDW.) GAERTN., 

MEYER et SCHERB. are so far recognized there as terrestrial species. Another 

hydrophytic one, Bryum sp. occurs at coastal sites of the continent near the 

Syowa Station. Several bryaceous species hitherto described on the basis of 

Antarctic material, such as B. inconnexum CARD., B. crateris D1x., B. perangusti

dens CARD. and B. ongulense HoR. et ANDO are suggested to be synonymous 

with B. pseudotriquetrum, in addition to B. gerlachei (CARD.) BROTH. and 

B. austro-polare CARD. which have been reduced to synonyms of it before. 

1. Introduction 

"Antarctica" is used in a narrow sense in the present article for the sake of 

convenience: the total areas of the Antarctic Continent and adjoining islands 

situated south of the latitude, ca. 62°S. According to the literature, the species 

of the genus Bryum (Bryaceae, Musci) hitherto described on the basis of material 

collected from there are as in Table 1. 

I have not yet been to Antarctica personally, so I had no chances of observing 

actually the land and plants growing there. Fortunately, however, I could study 

such several species as also included in Table 1 with the type specimens, the speci

mens studied by HORIKAWA and ANDO (1961, 1967), and a total of about 120 

packets of material collected there by Drs. M. AKIYAMA, S. NAKANISHI and Mr. H. 

SHIMIZU, who have been the members of the Japanese Antarctic Research Expedi

tion in 1973, 1975-76, respectively, and who actually collected mosses from the 

Ongul Islands and coastal sites of the continent near the Syowa Station, such as 

Akarui Point, Langhovde, Skarvsnes, etc. And also I could observe several times 

the landscapes and the growing habit of mosses there through pictures taken by these 

members when they had stayed there. On the basis of such observations, I try to 

present now a preliminary review of the taxonomy of the genus Bryum there, though 

no type specimens have yet been located personally as to a few other species, cited 

in Table 1 also. 
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Table 1. Members of the genus Bryum hitherto described from Antarctica, the type 
localities, and later changes in nomenclature after published. An asterisk in
dicates that the type material has not yet been located personally. 

Species 

B. a/gens CARD. (l 907) 
I 

Type locality 
"" -----------------·-···-----

Changes in nomenclature 

B. austro-polare CARD. · ,
1

. 

(1900) 

Terre Victoria, ca. 162°E, 77° S I

I 

B. antarcticum (DIXON and 
-=--W_A _TT---"S,�1_9_18.....c )�--�,--

Canal de Gerlache, ca. 57° W, ·

1 

B. antarcticum (DIXON and 
64° S WATT S, 1918), B. inconnexum 

(HORIKAWA and ANDO, 1961), 

B. cephalozioides CARD. 
(1906) 

B. crateris DIX. (1920) 

* B�filicaute BilorH. 
in DRYG. (1906) 

Webera ger7ache[CARD. 
(1900) 

* B. imperfectum CARD. 
(1900) 

B. inconnexum CARD. 
(1900) 
var. tomentosum CARD. 

(1906) 
var. fragile HoR. et 

Ando (1961) 
B. ongulense HOR. et 

Ando (1961) 

B. perangustidens CARD. 
(1911) 

Webera racoviiiae· var. 
laxiretis CARD. (1906) 

if anzbTyolepis-CAR·i;� 
(1900) 

*13. siplei BARTR. (1938) 

*B. korotkevicziae SAY. 
et SMIRN. (1959) 
*var. hollerbachii 

SAV. et SMIRN. (1960) 
* B. antarcticum HooK. f. 

et WILS. (1847) 

\ 

Graham: ile Paulet, ca. 60° W; 
63° S 

Deception I., ca. 61 °30'W, 
63° S 

Gaussberg · · 

Canal deGerlache 

I B. pseudotriquetrum (0cm, 
19?0) 

I 

I 

. .1 
. Ji. antarcticum (DIXON and. 

WATT S, 1918) 
B. -ierlachei (BROTHERUS, 1904):· 

B. antarcticum (DIXON and 
WATTS, 1918), 

i Canal de Gerlache 

B. pseudotriquetrum (0cm, 
19JQ) 

Canal de Gerlache 

Wandel I., Canal de Gerlache 

Japanese Syowa Station, ca. 
39° 30'E, 69° S 

Japanese Syowa Station 

' B. antarcticum (DIXON and 
WATT S, 1918) 

B. inconnexum (HORIKA w A and 
ANDO, 1961) 

B. inconnexum (HORIKA w A and 
I ANDO, 1967) 

B. inconnexum (HORIKA w A and 
ANDO, 1967), B. a/gens 

J 
Graham: ile Ge1111y, ca. 60°W, 

63° S 

(SA VICZ-LJUBITZKAJA and 
SMIRNOV A, 1972) 

--- - - --- ---------- ·- ----

W1enckeT:·cariafdeGerlache·: jJ:.inconiiexum (liORIKAWA and. 

1 Canal de derl
a
.c:he 

I •.. King EciwardViI Land, ca. 
1ss0w, 11°s 

Lacus Figurnoje, ca·.wi0E, 
67° S 

Near Bangeri Hills, ca. 101 °E, 
67° S 

'i 

Cockburn I., ca. 57° W, 64° S 

I ANDO, 1961) 

2. Results and Discussion 

As already known very well, the genus Bryum is quite world-wide, and a lot of 

species occur in every continent throughout at lower to higher latitudes and 

altitudes. In studying the floristic affinity or difference of Antarctica, the Antarctic 

species should be studied in a usual and indispensable way, in comparison with 
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such species of mosses as in the following groups: 

1) Cosmopolitan and widespread species already known to occur at higher 

latitudes in the Southern Hemisphere: Bryum argenteum HEDW., B. caespiticium 

HEDW., B. capillare HEDW. and B. pseudotriquetrum (HEDW.) GAERTN., MEYER et 

SCHERB. 
2) Antipodals (0cm, 1973): B. algovicum SENDTN. (=B.pendulum (HoRNSCH.) 

SCHIMP. horn. illeg.), B. stenotrichum C. MUELL. ( =B. inclinatum (BRID.) BLAND. 
horn. illeg.), B. pallescens SCHLEICH., B. turbinatum (HEow.) TURN. and B. uliginosum 

B. S. G. 
3) Subantarctics (0cm, 1973): B. clavatum ScHIMP. ( =B. erythrocarpoides 

C. MUELL. et HAMP.), B. mucronatum MITT., B. laevigatum HooK. f. et WILS., B. 

kerguelense MITT. and B. eatonii MITT. 
Of the species cited above, it is relatively easy to distinguish between the 

following species: Bryum argenteum, B. capillare, B. clavatum, B. !aevigatum, B. 

mucronatum, B. pallescens, B. turbinatum, B. uliginosum, B. kerguelense and B. eatonii, 

when the well-developed stems with sexual organs are available, because each of 

these species provides distinct characteristics in sexuality, foliation, leaf-shape, 
areo]ation of the lamina, habit of the leaf-margins and costae, etc.; and also the 

same is between each of them and the rest: B. algovicum, B. stenotrichum, B. 

caespiticium and B. pseudotriquetrum. 

2.1. Neither species of the subgenus Anomobryum nor Rhodobryum (0cm, 1972) 

have yet been collected from Antarctica. 

2.2. I have actually recognized myself the occurrence there of Bryum argenteum 

HEDW., as other authors had (CARDOT, 1911; HORIKAWA and ANDO, 1961, 1967). 
Bryum argenteum HEDW., Spec. Muse., 181, 1801. 
Bryum amblyolepis CARD., Rev. Bryol., 27, 45, 1900, syn. nov. Type: Canal de 

Gerlache: xreme dibarguement sur les cormicher de la faJaise, voyage de la Belgica; 

RACOVITZA, 1 febr. 1898, No. 229b (PC, holotype). 
Judging from the description, B. siplei BARTR. is possibly conspecific with 

B. argenteum HEDW. 

2.3. Another/other larger, terrestrial species of the genus Bryum occurring there 

could be of great taxonomic problem. It has been revealed that this/these species 
do not belong to any of the former ten species cited above, and that it should be 
studied in comparison with the latter four species, also cited above: B. algovicum, 

B. stenotrichum, B. caespiticium and B. pseudotriquetrum. 

It may be of importance, in determining the species with Antarctic material, 
to note the following: 1) plants are sterile in almost every case; 2) stems are often 

undeveloped to bear no sexual organs; 3) plants are very much variable in stature; 
so are stems in length, thickness, foliation, branching, etc.; and also the leaves vary 
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in size, shape, serrulation and revolution of the margin, length and thickness of the 
costa, differentiation of the border, etc.; 4) leaves are often±damaged mechani

cally. From such observations, I have reached a decision to have my own policy of 

specific determination, on the basis of herbarium specimens without detailed data, 

only when well-developed stems with sexual organs are obtained in the tuft (cushion). 
Unless such well-developed stems were available, it would be better for us not to 
make a definite identification of the species, but merely to name it Bryum sp. 

Table 2. Diagnostic characteristics of the four species in gametophytes. A little modified 
from ANDREWS (1940 ). 

Bryum algovicum SENDTN. 

Bryum stenotrichum C. MUELL. 

Bryum caespiticium HEDW. 

Bryum pseudotriquetrum 
(HEDW.) GAERTN., MEYER 
et SCHERB. 

Synoicous. Leaves ovate-Janceolate with a Jong-acuminate 
apex, margin strongly revolute, nearly entire; cos ta very 
strong, long-excurrent; laminal cells hexagonal-rhomboi
dal, ca. 50 x 20 µ, with a not sharply defined border. 

Synoicous. Leaves ovate-lanceolate, with a long-acuminate 
apex, margin strongly revolute, entire; costa strong, ex
current; laminal cells hexagonal-rhomboidal, up to 65 x 
20 11, with a not sharply defined, broad border. 

Dioicous. Leaves ovate-lanceolate with a long-acuminate 
apex, margin strongly revolute, entire or very slightly 
serrulate in apex; costa strong, generally Jong-excurrent; 
lamina] cells elongated and narrow, rhomboidal, 70 x 
10 11,, without strongly differentiated border. 

Synoicous or dioicous. Leaves ovate-lanceolate with a gra
dually acuminate apex and -l-:decurrent base; margin 
reflexed throughout, entire; costa strong, percurrent or 
slightly excurrent; lamina] cells hexagonal-rhomboidal, 
up to 50 x 15 ft, distinctly bordered at margin. 

It seems very difficult to distinguish the above four species from each other with 
sterile material, even when the stems bear sexual organs, since these species have 

been recognized by some authors (ANDREWS, 1940; SAINSBURY, 1955) as showing few 

differences between them, from the observations of the gametophtes only, as cited in 

Table 2. (From the observations of many specimens collected from various loca

lities throughout the world, of the characteristic expressions for B. pseudotriquetrum 

by ANDREWS cited in Table 2, "leaves ... with a ±decurrent base" is real, but some 
others are not always real: "'margin reflexed" is not always real, since the difference 

is not so obvious between "reflexed" and "revolute ;" "'margin entire" seems to 

indicate that he did not observe the leaves quite in detail, since a peculiar serrulation 
is observed on the leaves as stated elsewhere by myself in the text; in spite of the 

fact that he has circumscribed B. pseudotriquetrum as including dioicous and synoi
cous forms in a single species, he did not observe the synoicous form sufficiently as 

to the excurrency of the costa: the costa is really "percurrent or slightly excurrent" 

in the dioicous form, whereas often relatively long-excurrent in the synoicous form.) 
We should find out good characteristics with which these four could be dis-
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tinguished correctly even with such material. The ultimate problems we are con

fronted with directly would be 1) distinction of three synoicous forms: B.  algovicum , 

B. stenotrichum and the synoicous form of B. pseudotriquetrum ; and 2) between the 

dioicous two: B.  caespiticium and the dioicous form of B. pseudotriquetrum . 

Observing the stems of these species in detail, however, it has been revealed by 

myself that the leaves have a peculiar serrulation in the upper part of the margin, in 

addition to the ±decurrent base, in B. pseudotriquetrum , and that such serrulation 

is stable not only on the leaves of fruiting plants collected from lower latitudes 

but also even on sterile, relatively well-developed stems (without sexual organs) 

collected from higher latitudes including Antarctica (Fig. 1 ). As indicated in Fig. 

I, the serrulae are four or rarely five only in the uppermost part of the margin, where 

it is often plane, and these become gradually smaller and more spaced toward the 
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Fig. I. Bryum pseudotriquetrum (HEDW. ) GAERTN., MEYER et SCHERB.: A, C, E and F. 
Leaves, X 22. B and D. Leaf-apices, X 200 and 48, respectively. G. Apical margin 
of leaf, x 200. A and B from HOR/KAWA and ANDO (1961 ), and the rest from 
OcHI (1970 ). 
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lower part. This pattern of serrulation appears to be the same either in both syn

oicous and dioicous forms of this species, though the range of serrulation appears 

to be larger in length in synoicous than in dioicous form. (This may be natural 

considering the facts that the lamina is generally more elongate and longer-acumi

nate in the synoicous form and that the lamina! cells are also more elongate in it.) 

In contrast, in the other species cited in Table 2, the leaf-margins are entire, or 

serrulate or crenulate indistinctly or far more distantly in the upper part. Observing 

in detail the plants of these species in this way, we can distinguish them from each 

other in many cases even with sterile Antarctic material, though such a peculiar ser

rulation does not always appear on every leaf of such well-developed stems, and 

though it is often not so obvious or not at all represented on the leaves of less 

Fig. 2. Bryum pseudotriquetrum (HEDW.) GAERTN., MEYER et SCHERB.: A and D. Leaves, 
x 22. B and E. Apical margins of leaves, x 200. C. Median lamina/ cells, x 200. 
A-C drawn from type of B. crateris (BM), and the others from "Langhovde: SHIMIZU 
751125-300." 
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deve loped stems. (I t is often impossible fo r  us to distinguish B. algovicum from 

B. stenotrichum, unless good capsules h ave bee n available fo r study. ) 

Finally, it sh ould be so fa r  concluded th at such larger An tarctic bryaceous sp ecies 

belongs to a single sp ecies, th e so-called "bimum"-fo rm of B. pseudotriquetrum, and 

th at no oth er species seems to be recogn iz ed the re. 

B. inconnexum CARD . , B. crateris DIX. , B. perangustidens CARD., Webera 

gerlachei CARD. ( =B. gerlachei (CARD.) BROTH.) , B. austro -polare CARD. and B. 

ongulense HOR. e t  ANDO seem to be syn on ymous with B. pseudotriquetrum, as already 

publish ed (0cm, 1 970 ) or suggested (OcHI, 1 976 ). 

Th e type material of B. cephalozioides ( typ e  in PC seen) , B. inconnexum var. 

tomentosum CARD. ( isotyp e in H seen) , B. inconnexum var. fragile HoR. et ANDO 

( typ e  in HIRO seen ) an d Webera racovitzae v ar. laxiretis CARD. (isotyp e in H seen) 
consists of ste rile, less developed stems with out sex ual organ s; th e peculiar se rrula

tion at th e up pe rmost part of the lamin a is in distinct or absen t in th ese sp ecies. A s  

stated above, it may be bette r  not to de termine th e sp ecies defin itely on th e basis of 

such i ncomplete material, but to name it m ere ly Bryum sp. , alth ough such un develop

ed p lants may p ossibly belong also to B. pseudotriquetrum, in view of th e wide ran ge 

of th e variability in An tarctica (HoRIKAWA and ANDO , 1 967 ; SAVICZ -LJUBITZKAJA 
an d SMIRNOVA , 1 972 ) an d the growin g  h abit observ ed in th e S yowa S tation are a. 

SAVICZ-LJUBITZKAJA an d SMIRNOVA ( 1 972, an d also unp ublish ed translation by 

th e A ntarctic S urv ey, M an ch ester) emph asiz ed th e validity of B. algens CARD . , 

an d also considered th at B. ongulense is con sp ecifi c  with B. a/gens. I n  th eir pape r 

the y  stated th at "we obtain ed from th e h erbarium of th e N ational M use um of 

Fran ce a sp ecime n of B. a/gens de termine d by CARDOT h imse lf," and also th at 

Fig. 3 .  Bryum algens CARD . :  A. Leaves, x 22. B. Apical margin of leaf, x 200. C. 
Median lamina !  cells, x 200. Dra wn from type (Pc ). 
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" we als o borrowed s ome st ems of B. a/gens . . .  fr om th e St at e  M us eum in St ock

h olm." B ut th ey made n o  ment ion of " ex am in at ion of th e t ype s pecimen . . .  ," or 

gave no defin it e  remark su ch as "d rawn fr om th e t ype" in th e capt ions of th e fou r 

fi gures in th eir pap er. J udgin g fr om th es e  ex press ions  in th eir paper, it is d oubtful 

if th ey h ad act uall y ex am in ed th e t ype of B. a/gens. F urth ermore, th ey st ud ied 

"B. a/gens" most ly with th e s pecimens collect ed fr om th e "E ast ern Ant arct ica," 

an d with fe w  sp ecim ens fr om th e West ern Ant arct ica or wit h a few sp ecies occu rr in g  

at h igh er lat it udes in th e oth er regions  of th e S outh ern H emisph ere fo r  compar is on. 

Th e t ype mat erial of B. a/gens available fr om PC for th e p res ent st udy, "T erre 

V ict oria: G ran it e H ar bou r, L. S .  77 °, Ex ped. de la D is covery, 20/ 1 1902" cons ist ed 

of on ly s everal st erile st ems with out s exu al organ s (F ig. 3) . As s een fr om F ig. 3, 

th e leaves are rel at ively s mall, with a sh ort- acumin at e apical part, s car cely d ecurrent 
bas e, plan e margins  h avin g n o  s erru lat ion in th e up permost part, th e s car cely d iffer

ent iat ed border, an d a ver y st ron g, s omet imes very lon g- ex curr ent  cost a. Emph as iz

in g th e rel at ively s mall lamin a, s carcely decurr ent bas e, r elat ively n arr ow lamin a! 

cells an d th e lon g- ex curr ent cost a, th is moss may be mor e clos ely r elat ed t o  B. 

caespiticium th an t o  B. pseudotriquetrum. On th e oth er h and, em ph as iz in g th e 

ver y str on g, oft en sh ort- ex cur rent cost ae, th is moss may st ill be a fo rm of B. 

pscudotriquetrum. B ut it m ay be wis e n ot t o  d is cuss on th e t ax on omy of B. algens 

furth er mor e  on th e bas is of su ch s cant y, in complet e mat erial available, s in ce th e 

ran ge of variabilit y in th e sp ecies could n ot be confi rm ed on ly with s uch s ever al 

st ems ex amin ed, as SA v1cz -LJUBITZKAJA an d SMIRNOVA (1972) d id. Th e s ame is 

with B. filicaule BROTH. and B. impe,jectum CARD., s in ce no t ype mat er ial of th es e  

s pecies h ave yet been locat ed, resp ect ively. 

I n  su mmar y, th e n omen clat ur e  could be t r eat ed as foll ows : 

Bryum pseudotriquetrum (HEDW.) GAERTN., MEYER et SCHERB . ,  O ek. Techn .  

Fl . W ett erau, 3 (2) , 102, 1 802. 

Bryum inconnexum CARD., R ev. B ryol., 27, 44, 1900, syn. no l'. T yp e: C an al de 

G erl ach e: xxeme d ibarguement, s ur J es roch es au milieu d' un glacier, alt .  50 m, 

Exp ed .  Ant ar ct .  B elge, RACOVITZA, 12/2 1 898, N o. 268 a (H, is ot ype). 

Webera gerlachei CARD., I. e. , 44 . 

Bryum gerlachei (CARD.) BROTH., N at .  Pfl . ,  1 (3), 580, 1 904 . 

Bryum austro-polare CARD. ,  I.e. , 45 . 
Bryum perangustidens CARD., R ev. Br yol., 38, 127, 1 9 11 ,  syn. nor . T ype: T erre 

de G rah am : is le G enn y, s ur la t er rc hu mid e, j an. 1 909, ex H erb. P aris 243 (BM, 
is ot yp e) . 

Bryum crateris Dix., B ryologist , 23, 67, 1920, syn. 110v. T ype: D ecept ion I. , 

J . C .  ROBBINS, 1908, N o. 45 1 .  (BM, h olot ype; H, is ot ype). 

Bryum ongulense HoR. et ANDO, H ikobia, 2 (3), 166, f. 4, 1 96 1 , syn. 110v. 

T ype: Th e On gul Is. , E. On gul I., 300 m W. of S yowa St at ion , F eb. 1 957, T. KAH, 

N o. 12 (HIRO, h o] ot ype). 
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2.4. In addition to the two terrestrial bryaceous species discussed above, another 

hydrophytic bryaceous moss was collected from the bottom of some ponds, which 
are situated at the coast of the continent near the Syowa Station. This moss was 

for the first time collected by Dr. M. AKIYAMA (algologist) in 1973, and then by 
Dr. S. NAKANISHI and Mr. H. SHIMIZU, respectively, in 1975-76. This moss is 
externally very similar to Bryum korotkevicziae SAY. et SMIRN. or its variety 

hollerbachii SAY. et SMIRN., as was annotated by NAKANISHI (I 977). It may be 
better now, however, not to determine the species definitely, but merely name 

Bryum sp. for it, since the plants are sterile, filiform and without sexual organs. It 

is hoped in  the near future that an investigation of this moss will be carried out in 
comparison to B. korotkevicziae or its variety hollerbachii with the type material. 

2.5.  Another terrestrial moss, which appears externally somewhat bryaceous, was 

collected by Dr. NAKANISHI and Mr. SHIMIZU in 1975-76 from the coastal sites of the 

continent near the Syowa Station. This moss has been treated by NAKANISHI 

( 1 977 ) under the name of Bryum antarcticum . The plants represent the following 

characteristics : 
Dioicous (?). Plants small, densely tufted, hardly lustrous. Stems simple or 

branched by 2-3 innovations. Leaves usually crowded in the upper part of stem, 
=:twisted or wrinkled and appressed to stem when dry, erect-spreading when moist, 

ovate with a short-acuminate apex and a broad base, ca. 1 . 1  X 0.5 mm; margins 

entire, plane or slightly reflexed ; costa rather slender, nearly percurrent or short

excurrent. Lamina[ cells thin-walled, short-rhomboidal or -rectangular, shorter and 

tending to be ±hexagonal in  the apical part, more elongate in the basal part ; not 
bordered. Perichaetial leaves more elongate with a longer-acuminate apex. In

novation leaves imbricate, smaller with a less acuminate apex and a shorter, thinner 
costa. Described on the basis of "Skarvsnes : Suribati Ike, H. SHIMIZU, J an.  2 1, 

1 976, No. 6." 

From the observations cited above, this moss is considered neither to be the 

species in the genus Bryum nor Pohlia, but appears to be a species in another 

family, probably such as Funariaceae or Pottiaceae . ln addition, this moss has 
been studied cytologically by INOUE (1976), and the chromosome number was counted 

as n=26+2. The basic chromosome number in the genus Bryum (sens lato) or 

Pohlia is n= 10 or 11 (Y ANO, 1956 )  and never 13. Judging from these facts, this 
species should clearly be excluded from the genus Bryum there. 

I have not yet studied B. antarcticum with the type material personally. I 

hesitate now to accept the NAKANISHI's treatment as correct. I hope to study this 
species with the type material in the future separately. 
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