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ABSTRACT: Grimmia andreaeopsis C. Muell., a species described from sterile material
from the Chukotka Peninsula, is redescribed and illustrated. The species is actually
a member of the genus Schistidium. It can be distinguished from its closest relatives,
viz. species of S. strictum complex, by the possession of a unique combination of
characters: (1) inky black coloration of gametophytes; (2) strongly and asymmetrically
keeled, rapidly wide-spreading to squarrose when moist, leaves; (3) cells entirely smooth,
very incrassate and strongly nodulose nearly to the base of the lamina; (4) a costa
totally smooth or only occasionally slightly roughened on the back below the apex,
but never scabrous with conical papillae; (5) leaf margins always entire; (6) peristome
teeth bluntly acuminate. Unlike most rupestral species of Schistidium it grows in wet arctic
fens. S. holmenianum Steere & Brassard, a species known to be widely distributed in the
Nearctic, and Racomitrium depressum Lesq. var. nigricans Kindb.,, a variety described
from Labrador and Hudson Bay, are synonymous with S. andreaeopsis (C. Muell) Laz
A comparison of S. andreaeopsis with the Andean-Subantarctic S. angustifolium (Mitt.)
Herz is made and these species are considered to be closely related, but not conspecific,
bipolar counterparts. Also, a comparison with the South Georgian S. urnulaceum (C. Muell.)
Bell and the Holarctic species of S. strictum complex, which are characterized by having
similar leaf cell patterns, is made. S. andreaeopsis has a circumpolar distribution,
mainly within the High Arctic. In addition to the Nearctic, the species is known
to occur in Svalbard, North Land, Taymyr Peninsula, Yakutia, Wrangel Island, and on
the Chukotka Peninsula.
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1. Brief historical account

Grimmia andreaeopsis was originally described by Miiller (1883) on the
basis of material collected by Arthur and Aurel Krause in Liitke’s
Harbour on the northeastern ecoast of the Chukotka Peninsula. When
describing this species, Miiller indicated its similarity to G. atrata Hornsch.,
mainly because of the black tinge of the plants. Therefore he placed
it in the section Dryptodon (Brid.) C. Muell. but he stated that these species
differ markedly from one another in the leaf shape and areolation.

Brotherus (1902, 1924) placed G. andreaeopsis in the subgenus Schistidium
of Grimmia. This subgenus, however, is often treated by bryologists,
especially in Europe, as an indpendent genus and Lazarenko (1940)
transferred G. andreaeopsis to Schistidium, making the appropriate new
combination, S. andreaeopsis (C. Muell.) Laz.

Savic-Ljubickaja and Smirnova (1970) included G. andreaeopsis
in Racomitrium and attributed this transfer to V. P. Brotherus. It appears,
however, that Brotherus never made such a combination and the information
given by Savic-Lyubickaja and Smirnova is seemingly not correct. Pekka
Isoviita has kindly informed the senior author (in litt. 16 November 1984)
that although Brotherus (1902, 1924) placed G. andreaeopsis in Grimmia
subgenus Schistidium, the type specimen of this species was filled as
a Racomitrium in his personal herbarium. It is possible that after 1925,
Brotherus, when working on several North Asiatic moss collections, had
changed his mind regarding the taxonomic position of G. andreaeopsis.
However, Brotherus apparently did not make the new combination anywhere
in his post-1925 publications, particularly in those edited posthumously
in the USSR. Thus, the combination Racomitrium andreaeopsis has to
date not been validly published.

In a critical review of the mosses of the Chukotka Peninsula, including
many of Miiller’s (1883) species, Abramova and Abramov (1980)
examined and illustrated type material of G. andreaeopsis (based on
specimens in BREM). However, these authors concluded only that G.
andreaeopsis required further critical study in order to establish its proper
taxonomic position.

Finally, Bremer (1980) in a worldwide monograph of Schistidium
examined the original collection of G. andreaeopsis in the Naturhistoriska
Riksmuseet in Stockholm (S). She placed this species without comment
in the synonymy of S. apocarpum (Hedw.) B., S. & G. along with many
other species from throughout the world.

Perhaps the main reason why G. andreaeopsis has been neglected
and misunderstood is because of the sterile condition of the type material.
Although Miiller (1883) provided no illustrations of his new species,
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the description is accurate and thorough, and permits its recognition
as a distinct species. Moreover, Arctic mosses are mainly poorly known
taxonomically, and many regions in the Arctic remain undercollected.
It is, therefore, possible that further collections of G. andreaeopsis may
be present in herbaria under other names. :

During the course of the present study we found three specimens
of this species in collections of mosses from Svalbard made by Kuc
(1963), who provisionally named them as Schistidium apocarpum s. lat.
These plants from Svalbard are in fine fruiting condition and it was
possible, therefore, for us to confirm that G. andreaeopsis was correctly
placed by earlier authors in Schistidium. These data show that further
records of S. andreaeopsis may be expected in the Arctic, and special
attention should be drawn to Arctic collections of S. apocarpum, S. alpicola
and S. strictum complex.

2. Description of Schistidium andreaeopsis
(C. Muell) Laz. (Figs 1—22)

Plants robust, in large, dense or loose, somewhat glossy tufts, deeply
black throughout or with apices rufous or blackish-brown, seldom rufous
to blackish-brown throughout. Stems 3—10 cm long, repeatedly branched,
in transverse section composed of 2—3 layers of smaller, thick-walled,
orange-brown or reddish cortical cells surrounding several rows of larger,
firm-walled inner cells, central strand absent. Leaves densely arranged,
erect and appresed, straight or often somewhat curved and crisped when
dry, wide-spreading to squarrose when moist, 1.5—3.0 mm long, 0.4—1.0 mm
wide, lanceolate to ovate-lanceolate, gradually acuminate, acute, strongly
and asymmetrically keeled, muticous or ending in a rather short, 0.1-—1.0 mm
long, hyaline, denticulate awn; margins entire, revolute on one or both
sides nearly throughout, partially bistratose in the upper part; costa
stout, 40—80 pm at the base, disappearing in or just below the apex,
terete, smooth or occasionally slightly roughened, but never papillose,
on the back below the apex, in transverse section planoconvex, with
all cells of about the same size and shape or ventral layer composed
of somewhat larger cells; lamina cells smooth throughout, very incrassate,
with strongly sinuose walls, in the upper part subquadrate or somewhat
elongate, about 5—8 um wide, 7—12 pum long, in midleaf elongate and
distinctly nodulose, 6—12 pm wide, 8—22 pum long, basal paracostal
cells mostly oblong to oblong linear with thick, smooth walls or sometimes
shorter and moderately sinuose, becoming elongate and nodulose towards
the margin and grading to quadrate, more or less sinuose marginal cells.

Autoicous. Sporophytes terminal, deeply immersed; perichaetial leaves



Figs 13—22. Schistidium andreaeopsis (C. Muell.) Laz. 13 — tip of fertile shoot and capsule
in wet condition; 14 — perichaetial leaf; 15 — areolation of perichaetial leaf in the upper part;
16 — areolation’ of perichetial leaf in the lower part; 17 — capsule with operculum in wet
condition; 18 — peristome teeth; 19 — spores; 20 — exothecial cells below the mouth;
21 — stomate; 22 — exothecial cells in medium part of the urn (all drawn from
Kuc — KRAM-B-19470). -
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ovate-lanceolate, larger and broader than vegetative leaves, 3—4 mm long,
closely wrapped around the sporophyte, with lamina cells in the upper
half short- to long-rectangular, incrassate and strongly nodulose, becoming
in the lower half long-rectangular, smooth- and thick-walled; capsule
brown, ovoid to short-cylindric, 1.0—1.3 mm long, 0.8—1.0 mm wide
at the mouth; seta short, 0.3—04 mm long; columella falling with the
plane and rostrate operculum; stomata few, 2-celled, at the extreme base
of the urn; exothecial cells variable in shape, quadrate to rectangular,
transversally rectangular below the mouth, thin-walled; peristome teeth
16, erect when dry, incurved when moist, fragile, lanceolate-triangular,
bluntly acuminate, red to yellow-red, densely and finely papillose throughout
with numerous cross bars, entire or irregularly cracked or perforate.
Spores spherical, smooth or very finely roughened, 11—16 pm in diameter.

3. Discussion

Schistidium andreaeopsis is a distinct species that is warranted by the
combination of several structural characters. The species is best distinguished
from other species of the genus by its unusual leaf areolation of entirely
smooth and very incrassate, elongate cells with strongly nodulose walls
throughout most of the lamina. In this charater, it resembles species
of Racomitrium, not Schistidium. In addition, the species is characteized by
nearly always having an inky black hue, strongly and asymmetrically
keeled leaves that rapidly spread and are squarrose when wet, totally
smooth or occasionally slightly roughened, but never papillose costa,
lack of central strand, and sporophytes deeply immersed in large, ovate-
-lanceolate perichaetial leaves, which are much broader and longer than
the vegetative leaves, with strongly nodulose cells in the upper half
of the lamina.

The ecological requirements of S. andreaeopsis are also unlike most
species of Schistidium, the latter characterized by predominantly rupestral
habitats. Only very occasionally some species, e.g S. scabripes (Bartr.)
Deguchi from southern Chile, are epiphytic (Deguchi 1984). S. andrea-
eopsis thrives in masses in wet, calcareous fens of Arctic tundra, and is
associated with typical peatland mosses of the genera Drepanocladus,
Scorpidium and Calliergon instead of being associated with such rupestral
mosses as Grimmia, Tortula or Orthotrichum. Only occasionally, does
the species grow in drier situations on rock ledges and outcrops or on
scree, habitats that are temporarily damp. Plants growing in such conditions
lose the typical deep black colour and become rather rufous to blackish-
brown, and the leaves commonly end in a papillose, hyaline awn. More-

over, S. andreaeopsis seems to produce sporophytes only under drier habitat
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conditions, whereas plants thriving in wet environmental niches are sterile.
Nevertheless, irrespective of habitat conditions, the typical leaf areolation
and the smooth condition of the costa and lamina cells of this species
remain unchanged.

There are only few species of Schistidium that exhibit leaf areolation
similar to that of S. andreaeopsis. One of these is S. angustifolium
(Mitt.) Herz, a species widely scattered in the Andes, from Ecuador
to southern Chile and on some sub-Antarctic islands as far east as
Iles Kerguelén (Bremer 1980), and recently also discovered in the maritime
Antarctic (South Shetland Islands, King George Island, Ochyra 913/80 &
2711/80, KRAM). Like S. andreaeopsis, S. angustifolium is characterized
by having lamina cells with very incrassate, strongly sinuose walls that
become elongate towards the base. In S. angustifolium, the basal marginal
cells are differentiated in 1—2 rows of hyaline, transparent, subquadrate
to short-rectangular, esinuose cells extending upwards along the leaf margins,
in contrast to opaque, quadrate marginal cells with more or less sinuose
walls in S. andreaeopsis. The basal leaf cells are strongly elongate and
smooth-walled in S. angustifolium and occupy nearly the entire base,
extending several rows upwards, whereas those in S. andreaeopsis are
generally nodulose to the base with only a small, paracostal area occupied
by elongate, smooth-walled cells (only rarely such cells extend in the
larger part of the leaf base). In addition, S. angustifolium has small
spores, 8—12 um, in comparison to larger, 11—16 pm spores of S.
andreaeopsis. Thus, both species are different; however, they appear to be
related bipolar counterparts, a situation parallel to that of such pairs
of species as Andreaea rupestris Hedw. — A. mutabilis Hook. f & Wils.
(Vitt 1980) or Racomitrium heterostichum (Hedw.) Brid. — R. crispulum
(Hook. f. & Wils.) Hook. f & Wils. (Frisvoll 1984). It should be
noted that there are two other species of Schistidium, namely S. hyalino-
-cuspidatum (C. Muell.). Bell from the subantarctic island of South Georgia
(Bell 1984) and S. perichaetiale (P. Varde) Ochyra in Ochyra & Pocs
from East Africa (Ochyra and Pocs 1982) which exhibit identical leaf
cell patterns as S. andreaeopsis and S. angustifolium. However, they seem
to be closely related to or identical with S. angustifolium. _

The second species of Schistidium that has a similar leaf cell pattern
as S. andreaeopsis is S. urnulaceum (C. Muell) Bell, a species known
to occur only on South Georgia (Bell 1984). It can be readily separated
from all other species of this group by its strongly incrassate, 7—8 pm
thick, walls of exothecial cells. Furthermore, this species is diagnosed by
very small capsules that are 0.6—0.8 mm long and subglobose to ovoid-
-obloid in shape.

In the Northern Hemisphere, there are few species of S. strictum
complex for which S. andreaeopsis is likely to be mistaken. Species of
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this critical complex, including S. strictum (Turn.)) Loeske ex Mart., S.
trichodon (Brid.) Poelt and S. boreale Poelt, share several morphological,
anatomical and ecological characters with S. andreaeopsis. This refers
especially to the black colour of the plants, the common presence of the
nodulose lamina cells, similar spore size, and the association of the plants
with moist habitats. From all species of S. strictum complex, S. andreaeopsis
differs markedly in having entirely smooth costa and lamina cells; the
former is only occasionally a little roughened on the back near the
apex, but never papillose. Also, it has always entire leaf margins throughout.
Contrary to S. andreaeopsis, species of S. strictum complex are characterized
by having the costa of at least younger leaves always scabrous at the
back below the apex with tall, conical papillae. Similar papillae also
cover frequently upper lamina cells, and leaf margins below the apex
are usually bluntly denticulate. Otherwise, S. andreaeopsis appears to be
closely related to S. strictum and some populations of the latter species
may be readily confused with S. andreaeopsis.

The only Holarctic species of Schistidium that shares the same aggregation
of characteristics as S. andreaeopsis and occupies identical environmental
niches is S. holmenianum Steere & Brassard, a species that has been
hitherto known to be widespread throughout the Nearctic. It was described
by Steere and Brassard (1976) from material collected from Alaska,
in the vicinity of Ogotoruk Creek near the Chukchi Sea. These authors
also enumerate many additional collections from the whole North American
Arctic and Greenland. Steere (1978) expressed the opinion that S. holme-
nianum will almost certainly be discovered in other parts of the Arctic,
especially in Arctic Siberia. This assumption has recently been substantiated
by Afonina (1985), who recorded this species at several stations on the
Chukotka Peninsula and on the Taymyr Peninsula.

During the course of the present study we compared numerous specimens
of S. holmenianum cited by Steere and Brassard (1976) including the
type material with the type of S. andreaeopsis and found that both
species are not separable from one other. They agree in all character
states including hapit of the plants, leaf shape and areolation, and
ecological requirements. It is not especially surprising because the loci
classici of S. holmenianum and S. andreaeopsis are not far-away from one
another, separated only by the Bering Strait. Consequently, S. holmenianum
must be considered synonymous with S. andreaeopsis.

It appears that Steere and Brassard (1976) were not the first to call
attention to this distinct and widespread taxon. During the course of
a revision of herbarium materials of S. holmenianum from the National
Museum of Canada in Ottawa (CANM), among many specimens revised
by Dr. R.R. Ireland that originally were misnamed as S. apocarpum,
the senior author traced two specimens that had been named as Raco-
























