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ABSTRACT. Tortula is represented by three species in the Antarctic botanical zone: T.
filaris (C. Muell.) Broth., T. princeps De Not. and T. saxicola Card. Notes on the
variation and distribution of these species are given and reports of other species are
discussed. T. princeps var. conferta (Bartr.) Lightowlers is reduced to synonymy with
T. princeps var. princeps. Full lists of specimens examined are provided.

INTRODUCTION

"~ In the Antarctic, the genus Tortula is common only in the northern maritime region
of the Antarctic Peninsula, particularly in the South Orkney and South Shetland
islands. In the Antarctic botanical zone (Greene, 1964), there are three species: the
hair-pointed T princeps De Not. and the non-hair pointed T'. filaris (C. Muell.) Broth.
and T. saxicola Card. These can be identified using the key and descriptions given
by Lightowlers (1985) for South Georgian specimens. However, additional notes on
the variation, distribution and taxonomy of Antarctic material are provided here, and
some erroneous reports in the literature are corrected. Full lists of specimens

examined are given, most of which were collected by British Antarctic Survey staff
and have been distributed from the BAS bryophyte herbarium (AAS) currently
located at the Institute of Terrestrial Ecology, Bush Estate, Penicuik, Midlothian.
Major holdings of these specimens are kept in AAS and BM but duplicates have also
been sent to ALTA, B, BA, CHR, H, KRAM, LE, MEL, NIPR, NY, O, PC, PRE,
S and TNS. All herbarium abbreviations used in this paper follow Holmgren and
others (1981).

OBSERVATIONS AND NOTES
T. filaris (C. Muell.) Broth.

,is species was first described from the Antarctic botanical zone by Cardot (1906)
s T. excelsa Card. This and other synonym has been reported by Lightowlers (1985).

Some Antarctic specimens have oblong leaves which are broader than the lanceolate
or oblong-lanceolate leaves typical of South Georgian specimens. Many Antarctic
specimens also have few teeth on the upper leaf margin, and, in the most extreme
cases, the leaves have no teeth, but the upper margin is crenulate or irregular. This
variation may lead to some difficulty in using the key given by Lightowlers (1985),
but T. filaris can easily be distinguished from the other non-hair-pointed species, 7.
saxicola, by its acute rather than finely acuminate leaf apex, its larger, less densely
papillose cells, and its characteristic areolation at the leaf apex (see Lightowlers,
1985).

In the Antarctic, 7. filaris is restricted to Bouveteya, the South Orkney Islands and
the South Shetland Islands. Its most southerly locality appears to be Deception Island.
No fertile specimens have been recorded from the Antarctic botanical zone.
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Specimens examined
Bouvetoya: Zanten 25a (AAS ex herb. Zanten)

South Orkney Islands. Coronation Island: McManmon 24, 54: R. Smith 39, 150b, 441,
559, 583. Gosling Islands: McManmon 29, 35, 43, 49. Lynch Island: Lindsay 948,
990a; R. Smith 522. Matthews Island: R. Smith 169a, 182a. Signy Island: Holdgate
62,82, 143,749¢g, 765b, 766c¢, 767d, 776b; Longton 834, 856; R. Smith 17a, 403, 410,
504, 646b, 1818.

South Shetland Islands. Clarence Island: Allison 2h. Deception Island: R. Smith 3621,
3648, Taylor 8, 243. Elephant Island: Allison 104, 208a. King George Island: Ochyra
4953/79, 5222/79, 5251/79, 322/80, 569/80, 1396/80, 1720/80 (AAS ex KRAM);
R.Smith 722. Livingston Island. Lindsay 55a,91, 115a, 266, 284, 346, 354,452; R. Smith
3775. Nelson Island: Skottsberg 447 (BM). O’Brien Island: Baylis 20. Robert
Island: R. Smith 916.

T. princeps De Not. .

T. princeps has been reported from the Antarctic botanical zone under many names,
including T. conferta Bartr. (Bartram 1957), T. fuegiana (Mitt.) Mitt. (Gepp, 1902;
Cardot, 1908), T. grossiretis Card. (Dixon, 1920), T. heteroneura Card. (Cardot, 1911)
and 7. monoica Card. (Cardot, 1906; 1908). All of these names are now regarded as
synonyms of 7. princeps, or as varieties of it (Lightowlers, 1985). Although variation
in South Georgian T. princeps was discussed in that paper, further consideration of
Antarctic material is necessary.

Four provisional infra-specific taxa of T. princeps were recognized on South
Georgia:

(1) var. princeps. Relatively robust plants having leaves with hyaline hair-points,
recurved or revolute margins and leaves which are plane or recurved in profile.
Sporophytes occasionally produced.

(11) var. magellanica (Mont.) Lightowlers. Plants smaller than the var. princeps with
leaves with hyaline hair-points and which are cucullate in profile. Plants occasionally
producing sporophytes.

(1ii) var. conferta (Bartr.) Lightowlers. Slender plants with small leaves with plane
and short hair-points, the nerve frequently disappearing in the upper leaf before
reaching the leaf apex. Sporophytes unknown.

(iv) red hair-pointed taxon. Plants usually smaller than the var. princeps, wit
leaves which are recurved in profile and have a red hair-point. Sporophytes unknow&

Specimens belonging to the last group were referred to the var. princeps because,
unlike the other taxa, they had not previously been regarded as a distinct species, and
growth experiments suggested that typical var. princeps or var. magellanica plants
could produce the red hair-pointed phenotype under certain growth conditions.

In the Antarctic botanical zone, counterparts of the four South Georgian taxa
occur, but they are more difficult to distinguish. There are particular problems in
distinguishing the var. magellanica and var. princeps, and in distinguishing the var.
conferta and the var. princeps. It is also apparent that there are many more small
specimens, similar to the var. conferta, in the Antarctic than have been collected on
South Georgia. The difficulty in separating the var. princeps and the var. magellanica
may be due to the preponderance of smaller, less well developed specimens in the
Antarctic. Larger specimens can usually be assigned to one or other taxon but the
majority of the material is small compared with South Georgian specimens, and is
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Fig. 1. Scatter diagram of mean lamina length against mean hair-point length of 5 leaves from each of 50
specimens of Antarctic T. princeps. The dotted lines represent the size limits of the var. conferia
given by Lightowlers (1985). Squares: specimens with at least some leaves with plane margins and
some leaves in which the nerve disappears before reaching the apex. Triangles: specimens with some
leaves with plane margins but with nerves continuous to the leaf apex in all leaves. Filled circles:
specimens with recurved leaf margins and nerves continuous to the leaf apex in all leaves.

difficult to place in either variety. The form of the leaves, 1.e. plane, recurved or
cucullate, and the height of the stems, are poorly correlated in Antarctic specimens,
and because sporophytes are only occasionally produced, the var. magellanica cannot
be reliably distinguished. The most practical solution to this problem appears to be
to refer all material from the Antarctic botanical zone to the var. princeps.
Variation in leaf size in Antarctic material was studied by taking fifty specimens
at random and measuring from each the width and length of five mature leaves and
the length of their hair-points. The measurements were averaged and plotted as a
watter diagram (Fig. 1). This shows that variation in lamina length and hair-point
gth is continuous, and that specimens with incompletely developed nerves or plane
leaf margins (the key characters of the var. conferra) are the smallest, or are among
the smallest examined. However, they do not form a discrete group and the
delimination of the var. conferta given by Lightowlers (1985) appears to be arbitrary.
T. princeps var. conferta is therefore considered to be a synonym of the var. princeps.
T. princeps is the most widely distributed species of the genus in the Antarctic. It
is found throughout the Antarctic Peninsula region and at favourable sites, on the
coasts of the Antarctic Continent.

Specimens examined
Antarctic Peninsula. Adelaide Island: Fenton 70a; Killingbeck 143b; Longton 911

Heywood 24, 34, 80, 88. Andrée Island: R. Smith 4010. Anvers Island: Longton 1223;
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R. Smith 1942, 1943, 1944, 1955. Avian Island: Longton 936. Cockburn Island:
Hooker 2 (BM). Consort Island: R. Smith 3587. Cormorant Island: Scott 10, 39, 41,
43. Danco Coast: Cameron & Kennett 55. Darboux Island: R. Smith 3319, 3320.
Dundee Island: R. Smith 5302a. Galindez Island: B. G. L. E. 134b (BM-Dix.);: Corner
406, 522, 562; Longton 1244, 1324; R. Smith 757, 3291; Taylor 423a. Goudier Island.
R. Smith 731. Graham Ceast: Corner 635b. Green Island: B.G.L.E. 1083 (BM-Dix.).
Hermit Island: R. Smith 871, 872. Horseshoe Island: Longton 1267; R. Smith 1900.
Joinville Island: R. Smith 3733. Jubin Islands: R. Smith 1980, 2009. Laggard Island:
Longton 1312. Lambda Island: Siple 345.1 (FH). Litchfield Island: Corner 384:
R. Smith 1969a, 1970. Neny Island: R. Smith 793b, 827. Omega Island: Siple 335.12
(FH). Petermann Island: Gain 175 (BM), 211 (BM, H, PC); Longton 1350; Scott
105b. Pfaff Island: Killingbeck 178b. Torgersen Island: Webb 231. Trinity Peninsula:
Brading 30b, 39; Longton 42. Uruguay Island: Corner 596b; R. Smith 955.

Bouvetoya. Zanten 25b (AAS ex herb. Zanten).

Continental Antarctic. Victoria Land: Borchegrevink s.n. (BM). Greene (1967)
provided an Antarctic distribution map of T. conferta which extends the continen
range reported here.

South Orkney Island. Coronation Island: R.Smith 442, 443, 582. Lynch Island:
R. Smith 706. Matthews Island: R. Smith 170a. Powell Island: R. Smith 213b, 214,
265. Signy Island: Holdgate 148c, 155¢, 164a, 765f; Longton 841, 1188a; R. Smith
381, 600, 625, 647, 660b, 665, 666, 691f, 1815d, 1815f, 3149, 3156, 3167, 3170; Taylor
404a; Webb 88b.

South Sandwich Islands. Bellingshausen Island: Holdgate 823d. Freezeland Rock:

Holdgate 808.

South Shetland Islands. Aspland Island: Baylis 67a. Clarence Isf'and Allison 2g;
Chuter 42, 44, 46, 49, 51, 52, 59, 62a. Deception Island: Bennett 10a, 27a, (BM-Dix.):
Killingbeck 18a, 20b, 27b, 69b, 75b; Longton 11, 883, 889a; Olstad I(](BM-Dix.):
Robius 488 (BM-Dix.); R. Smith 82, 83, 3603, 3604, 3632, 3650,; Taylor 30, 166, 249,
252a. Elephant Island: Allison 71, 208b, 218, 223b. Gibbs Island: Baylis 127a, 128.
Greenwich Island: Lindsay 543, 703, 705. King George Island: Lindsay 667, 691, 692b,
721, 785, 827, 833; Ochyra 990/79, 153/80, 1705/80, 1752/80, "387/80 (AAS ex
KRAM); R. Smith 721, 724; Taylor 266, 289b. Livingston Island: Lindsay 21, 55b,
72, 115b, 170, 187, 289, 300, 322, 347, 348, 355, 349; R. Smith 3816a. Penguin Island:

Lindsay 809. .

T. saxicola was first noted from the Antarctic botanical zone during ecological
studies, by Gimingham (1967), Gimingham and Smith (1970, 1971), Smith (1972) etc.
as T. fuscoviridis Card. The synonymy of T. fuscoviridis with T. saxicola was reported
by Lightowlers (1985).

In the Antarctic botanical zone, this species is known only from the South Orkney
Islands and the South Shetland Islands. Its most southerly locality appears to be
Deception Island. Fertile specimens are rare, having been recorded mostly on Signy
Island, where this moss is quite abundant.

T. saxicola Card.
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Specimens examined

South Orkney Islands. Coronation Island: R. Smith 150a, 581; Webb 636, 170.
Matthews Island: R. Smith 182b. Powell Island: R. Smith 213a, 237, 238. Signy
Island: Holdgate 88, 155b: Longton 833, 1145, 1188b; R. Smith 396, 595, 660a,
1815b, 1815¢, 3157; Webb 126.

South Shetland Islands. Aspland Island: Baylis 67c. Clarence Island: Allison 2k.
Deception Island: Killingbeck 29b; R. Smith 3649. Elephant Island: Allison 44b,
108a, 149, 192, 219. Gibbs Island: Baylis 175a, 175b, 178, 216. King George Island:
Lindsay 823; Ochyra 1578/80, 1627/80, 2796/80 (AAS ex KRAM); R. Smith 723;
Taylor 259, 294. Livingston Island: Lindsay 321, 339; R. Smith 3804, 3816b. O’ Brien
Island: Baylis 9a, lla, 14b, 18,

OTHER RECORDS

QT. densifolia Hook. f. et Wils. was reported from the Antarctic by Wijk and others
969). However, this report appears to be a bibliographic error, because no earlier
references in the Antarctic literature have been traced, and no Antarctic specimens
have been found.

Wilson (in Hooker 1847) reported T gracilis Hook, et Grev. and T laevipila (Brid.)
Schwaeger. from Cockburn Island, Antarctic Peninsula. Original material collected
by Hooker, housed in BM, has been examined. A specimen labelled T. gracilis
(Cockburn Island No. 3, Herbarium Hookerianum 1867, BM) has been redetermined
as Didymodon gelidus Card., and the specimen labelled T laevipila (Cockburn Island
No. 2, T. laevipila var., Herbarium Hookerianum 1867, BM) has been redetermined
as T. princeps.

T. tenella Broth., a New Zealand species, was reported from the Antarctic by
Pizzaro and Saiz (1977). This appears to be a bibliographic error. The Antarctic 7.
monoica, which is here considered to be a synonym of 7. princeps, was reduced to
synonym with 7. tenella by Wijk and others (1969). This was based on a remark by
Dixon (1923) which was probably not intended as a formal reduction to synonym.
I regard T. tenella and T. monoica as distinct species and the former is not known
to occur in the Antarctic botanical zone. The report of T. renella from King George
Island, South Shetland Islands, appears to be based on false synonymy and refers to
T. monoica.
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