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SAINTHELENIA, A NEW GENUS OF BRACHYTHECIACEAE (BRYOPHYTA)
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Abstract

Brachythecium athrocladum (Mitt.) Paris, an endemic species of St Helena Is-

land, South Atlantic Ocean, is re-studied by morphology and molecular markers, nr

ITS region and chloroplastic trnL-F. Molecular markers independently indicate the

position of the species in Brachytheciaceae subfamily Helicodontoideae, especially

close to the genera Helicodontium and Clasmatodon. Common characters of the plants

from St Helena with these genera are discussed. Resulting from these studies, the

new genus Sainthelenia Ignatov & M. Wigginton is described, with a single species,

confined in its distribution to this island.

Резюме

Brachythecium atrocladum (Mitt.) Paris, эндемик острова Святой Елены в

южной части Атлантического океана, изучен в отношении как его морфологии,

так и последовательностей ядерной (ITS) и хлоропластной ДНК (trnL-F). Оба

молекулярных маркера независимо указывают на положение в подсемействе

Helicodontoideae, и наиболее близко к родам Helicodontium и Clasmatodon.

Обсуждается морфологическое сходство этих родов с растениями с острова

Святой Елены. В качестве таксономического решения предложено выделение

данного эндемичного для острова вида в род Sainthelenia Igantov & Wigginton.

KEYWORDS: mosses, Brachytheciaceae, Sainthelenia, taxonomy, molecular phylo-

genetics, ITS, trnL-F

INTRODUCTION

The bryophyte collections of W.J. Burchell,

made on St Helena, South Atlantic Ocean, between

1805 and 1810 during his residence on the island,

include a small pleurocarpous moss that Mitten later

described as having “the habit of Homalothecium

sericeum, but more rigid, and with a capsule ex-

actly corresponding to that of the section Brachy-

thecium”. He noted that very little of this plant

was gathered and that only one capsule was seen

by Burchell, who marked [the specimen] Hypnum

athrocladum B., the name under which Mitten
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(1875) published it in Sect. Brachythecium. Paris

(1900) later validated its placement in Brachyth-

ecium.

Brotherus (1925) in “Pflanzenfamilien...”

overlooked this species, , and as this publication

is still the only one that includes a worldwide clas-

sification of the genus Brachythecium, its posi-

tion within the genus remained unclear.

The only other known collections of this in-

teresting species were made two hundred years

later, in 2005, by one of the authors (MJW).

Brachythecium athrocladum looks quite odd com-



92 M.S. IGNATOV,  M.J. WIGGINTON, O.I. KUZNETZOVA & S. HUTTUNEN

pared with the other known species of the genus,

and in order to clarify its taxonomic position, we

carried out a morphological and molecular study,

in particular with molecular markers that have

proved to be useful for Brachytheciaceae taxono-

my (e.g. Huttunen & Ignatov, 2004; Ignatov &

Huttunen, 2002), as well as for other mosses and

also many other groups of eukaryots.

METHODS

The most variable loci in moss DNA, nr ITS

and chloroplastic trnL-F, were studied. The pro-

tocols of PCR and sequencing was standard (as

described, for example, in Gardiner et al., 2005),

and the program Nona with the Winclada shell

was used for parsimony analyses (Nixon, 1999

a,b; Goloboff, 1994). The extracts from the sets

of molecular data on the Brachytheciaceae already

used in the analysis of Huttunen & Ignatov (2004),

Huttunen et al. (2007) and Huttunen et al. (2008)

were utilized as ‘testing chips’ to evaluate the re-

lationships of  this enigmatic species.

RESULTS

Molecular analysis of ITS and trnL-F are

shown in the Fig. 1.

Despite the rather low variation in the trnL-F

sequences, the strict consensus tree resolved ‘Bra-

chythecium athrocladum’ in Brachytheciaceae

subfamily Helicodontioideae, and in the group

especially rich in monospecific genera, many of

which have a restricted distribution in oceanic re-

gions. The statistical support of the clades of the

trnL-F tree was, however, very low.

The ITS analysis gave almost the same topolo-

gy, though slightly differed due to a somewhat dif-

ferent species set (this was determined by the avail-

ability of data). The high jack-knife support was

found for some clades, including 92 for the Helic-

odontioideae clade, thus supporting the ‘Brachyth-

ecium athrocladum’ position within this subfami-

ly, and not in the Brachythecioideae. The group of

‘Brachythecium athrocladum’ plus Helicodontium

and Clasmatodon has only a very low support (53),

and this clade was included in a broader clade with

Homalotheciella, Remyella, Aerolindigia, ‘Rhyn-

chostegiella durieui’ and ‘Oxyrrhynchium pumi-

lum’. The two latter taxa are shown in inverted com-

mas due to their distant position from the core taxa

of their respective genera (cf. Huttunen et al., 2007;

Aloign et al., submitted).

DISCUSSION

The position of ‘Brachythecium athroclad-

um’ in the clade of Helicodontioideae and es-

pecially within the ‘oceanic-epiphytic’ group

may look somewhat unexpected. Species of

Clasmatodon, Helicodontium, Homalotheciel-

la and Remyella are epiphytes with erect cap-

sules and usually strongly modified peristomes,

and often with relatively short leaves and lam-

inal cells. However, the group also includes

‘Rhynchostegiella durieui’ which is character-

ized by its inclined capsule having the ‘perfect

peristome’ that is commonly fully developed in

epigeic and epilithic species. Rhynchostegiella

durieui grows mostly on rocks (Hedenдs, 1992),

and has a geographical range including islands

of the North Atlantic (Azores, Canaries, Ma-

deira) and the Mediterranean Sea, and also

mountains in the oceanic regions of Atlantic

Europe and North Africa.

Similarly, ‘Brachythecium athrocladum’

grows on rocks and tree bases, i.e. is not a ‘true

epiphyte’, and also has an at least somewhat in-

clined capsule which, however, has a slightly re-

duced peristome, with basal membrane of only 1/

4 endostome length, narrow  and narrowly perfo-

rated segments, and no ciliae. The exostome teeth

are striolate below, and hygroscopic movements

are xerocastique (i.e. the teeth close the mouth

when wet, and open when dry). Thus the degree

of exostome reduction is similar to that in Helic-

odontium capillare, a widespread South and Cen-

tral American species which, however, has a sym-

metrical capsule and a xerocastique exostome that

is usually pale in colour.

The common morphological characters of

members of the oceanic-epiphytic clade are un-

known. Most of the representatives of the clade,

including Homalotheciella, Clasmatodon, Remy-

ella and Aerolindigia, have characters usually as-

sociated with epiphytic habitats: a variously re-

duced peristome, erect perichaetial leaves and

large spores. The extent of peristome reduction

(or modification) is, however, very different –

from moderate reduction in Helicodontium to

‘complete’ peristome development in ‘Rhyncho-

stegiella durieui’, as described above. At the

same time, Helicodontium has short and thick-

walled laminal cells, whereas in ‘Rhynchostegiel-

la durieui’ they are fairly long. ‘Brachythecium
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athrocladum’ would not be easy to confuse with

the latter species, as it has habit of ‘typical Rhyn-

chostegiella’, with leaves from lanceolate-trian-

gular base very longly acuminate, with length to

width ratio >3.5:1, laminal cells usually >15:1,

and also it is dioicous. Clasmatodon and Helic-

odontium have dull plants with leaves composed

of short cells, strongly reflexing in wet state so

they for a long time were classified in Fabroni-

aceae or Myriniaceae. Blunt ovate leaves make

Helicodontium quite distinct from ‘Brachytheci-

um athrocladum’, although in peristome struc-

ture, wide distribution in South America and by

ITS data they are similar and can be assumed as

a closest relatives.

Although our molecular phylogenetic analy-

sis indicates closely related genera, it does not link

‘Brachythecium athrocladum’ to any particular

genus. Among the Helicodontioideae there are a

few other genera, with just one or two species,

whose DNA has not yet been studied because they

are known only from old collections. African

Schimperella and South American Mandoniella

are also in urgent need of molecular study. How-

ever, both these genera have smooth setae which,

in addition to other characters, makes their rela-
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Fig. 1. A: Strict consensus tree of 1143 shortest trees (L=128) found in parsimony ratchet analysis of trnL-F

sequences  (L=350; RI=1; CI=0); B: Strict consensus tree of 73 shortest trees (L=482) found in parsimony

ratchet analysis of ITS sequences  (L=1975; RI=1; CI=0); jackknife values calculated for 1000 replications are

shown below branches.
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tion to ‘Brachythecium athrocladum’ unlikely.

The above facts left no better choice than the

segregation of ‘Brachythecium athrocladum’ to a

new monospecific genus that is described below.

Sainthelenia Ignatov & M.Wigginton,

gen nov.

Genus Helicodontio et Clasmatodonti proxi-

mum, sed capsula inclinata, peristomio madefac-

to inflexo, et cellulis foliorum longioribus differt.

Typus: Hypnum athrocladum Mitt.

The genus is close to Helicodontium and Clas-

matodon, but differs in its inclined to horizontal

capsule, xerocastique  peristome and long lami-

nal cells.

Sainthelenia athroclada (Mitt.)  Ignatov &

M.Wigginton, comb. nov.

Hypnum athrocladum Mitt., in J.C. Melliss,

St. Helena: 365. 1875; Brachythecium athroclad-

um (Mitt.) Paris, Index bryologicus, Suppl. 1.

1900. (holotype: Burchell 223-5, NY; isotype,

BM).

Plants small, in dense mats, golden-yellow,

glossy. Stems creeping, to 10 mm long, with small

central stand and 2-layer cortex, densely pinnate-

Fig. 2. Sainthelenia athroclada (Mitt.) Ignatov & M.Wigginton (from St Helena, 1-9 & 13-22 from Wigginton

05/513; 10-12 from Wigginton 05/165D, MHA): 1 – capsule with partly separated operculum (dry); 2 –

exothecium; 3 – axillary hairs; 4 – spores; 5 – part of endostome and exostome from inside; 6 – exostome

tooth from outside; 7 – perichaetium; 8-9 – perichaetial leaves; 10-11, 13 – stem leaves; 12, 14 – branch

leaves; 15 – pseudoparaphyllia around branch primordium; 16 – habit; 17-18 – stem transverse section; 19 –

leaf decurrency; 20 – stem with detached leaves, showing lines of their attachment to stem; 21 - upper laminal

cell; 22 – lower laminal cells. Scale bars: 2 mm for 7, 16; 1 mm for 1, 8-9; 0.5 mm for 10-14; 0.2 mm for 20;

100 μm for 4-6; 50 μm for 2-3, 13, 17-19, 21-22.

ly branched; branches to 4 mm long, densely ter-

ete foliated; axillary hairs 30–55 μm; pseudopara-

phyllia triangular, small; rhizoids weakly papil-

lose, abundant where stem attached to substrate.

Leaves dimorphic. Stem leaves appressed when

dry, spreading when moist, straight, 0.7–1.1 mm

long, 0.25–0.4 mm wide, cordate-triangular be-

low and from about mid-leaf tapered to lanceolate

acumen, widest at about leaf insertion, rounded

to insertion, conspicuously decurrent; weakly con-

cave; margin often narrowly recurved below, oth-

erwise flat, serrulate all around (sometimes weakly

so above); costa 25–30 μm near base, rather stout,

reaching 0.6–0.7 of leaf length, ending without

spine; mid-leaf cells 25–55 × 5–7 μm, thick-

walled, basal cells shorter in 2–3 rows, to 8–13 ×
7–10 μm, in leaf corners small cells numerous,

forming extensive group to 10 cells wide and more

than 15 long, indistinctly delimited from laminal

cells. Branch leaves 0.55–0.8 mm, narrower and

usually lanceolate, less broadened near base and

less conspicuously decurrent, cells shorter, but

otherwise similar to stem leaf cells. Autoicous.

Perichaetial leaves reflexed, larger than stem

leaves, innermost to 2.5 mm long and 0.6 mm

wide, from ovate base moderately abruptly con-

tracted to lanceolate acumen; costa thin but con-

spicuous, reaching the base of acumen. Seta dark-

brown, to 5 mm long, strongly papillose. Capsule

1.0-1.3 mm long (without operculum), inclined to

horizontal, elliptic, slightly curved, especially at

back; operculum shortly rostrate. Peristome xe-

rocastique; exostome teeth to 0.4 mm long, red-

brown, striolate below and papillose above; en-

dostome to 0.3 mm long, basal membrane about

1/3 of endostome height, segments narrow, nar-

rowly perforated; cilia absent. Spores 20–34 μm,

variable in size within one capsule. Calyptra un-

known.

Sainthelenia is known only from St Helena.

The Burchell locality is not known, but in 2005

it was found at three sites (Fig 3) during a target-

Fig. 3. Distribution of Sainthelenia athroclada on

St Helena.



96 M.S. IGNATOV,  M.J. WIGGINTON, O.I. KUZNETZOVA & S. HUTTUNEN

ed search for this species, namely at Wash House

Gut (467 m alt.), near Hutts Gate (620 m alt.) and

below Casons (640 m alt.). Although the species

is likely to occur elsewhere on the island, the fact

that it was found in only three places might sug-

gest the species is rare and local.

Sainthelenia grows on rocks and trunk bases.

At the roadside near Hutts Gate it occurred in a

pure extensive mat on the base of a large thorn

tree, Erythrina caffra (Fig. 14). At Casons, it grew

on a Cupressus macrocarpa trunk. Both Erythri-

na caffra and Cupressus macrocarpa were intro-

ductions to the island in the 19th century, and thus

the original habitat might be rock, on which the

species was found at the third site, Wash House

Gut (dry rock face near waterfall). It is also possi-

ble that Sainthelenia may once have grown on

large native trees at middle elevations on the is-

land, but which were destroyed during the mas-

sive deforestation that occurred from the 16th cen-

tury onwards.
Specimens examined:

1. Unknown location and habitat, 1805-1810,

Burchell 223-5 (BM, isotype).

2. Below Casons: on trunk of large Cupressus mac-

rocarpa, with Cheilolejeunea ascensionis and Leucole-

jeunea xanthocarpa, 640 m alt., 15°58’S 5°43’W, 23

October 2005, Wigginton 05/165D.

3. Near Hutts Gate: on roots and lower trunk of old

thorn tree Erythrina caffra by the Alarm Forest road,

N of Hutts Gate, 620 m alt., 15°57’S 5°42’W, 7 No-

vember 2005, Wigginton 05/513.

4. Wash House Gut: on vertical surface of dry rock,

close to and on N side of waterfall, 467 m alt., 15°58’S

5°42’W, 11 November 2005, Wigginton 05/574.

Mature sporophytes were found to be fairly

frequent in October–November 2005 in the pop-

ulations near Casons and Hutts Gate, and sparse

in the Wash House Gut population. In the Burch-

ell collection, despite the statement in Mitten

(1875) that only a single capsule is known, one

capsule is present in the NY specimen (according

to W.R. Buck, letter of 8 Jan 2009) and one in the

BM specimen. The holotype, designated by Th-

iers (1992) is in NY, the isotype in BM.
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Figs. 4-13. Sainthelenia athroclada (from isotype, Burchell 223-5, BM): 4-6 – stem

leaves (70×); 7, 10-11 – median laminal cells  (700×); 8-9 – upper laminal cells  (700×); 12

– basal cells  (700×); 13 – habit (3×).
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Figs. 14-23. Sainthelenia athroclada (21-22 - from isotype, Burchell 223-5, BM; 14-20,23 from Wigginton

05/513): 14 – habitat; 15-16, 23 – habit (2×,7×,10×); 21-22 – lower part of leaves (300×); 17 & 19 – somewhat

immature operculate capsules, dry (13×); 18 – operculum (30×); 20 – opened capsule, wet (20×).
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