Jesiis Mufioz?

A REVISION OF GRIMMIA
(MUSCI, GRIMMIACEAE) IN
THE AMERICAS. 1: LATIN
AMERICA!

ABSTRACT

Grimmia comprises 29 (plus 2 probable) species in Latin America. The centers of highest species diversity are the
Mexican Volcanic Belt and the Andean Range between central Peru and southern Patagonia. All taxa are keyed and
described, and they are typified if it has not been done previously. Each species is illustrated and its distribution
mapped. Grimmia molesta is described as new from Peru. Previous records of G. tergestina from Mexico correspond to

G. involucrata. Grimmia kidderi, G. ochyriana, and G. tergestina are reported for the first time from the Americas.

Grimmia comprises about 100 species worldwide
(Mufioz, in prep.), and its taxonomy is reputedly
difficult. Most of this difficulty arises because hun-
dreds of names were published without proper eval-
uation of existing taxa, and because currently there
are only a few updated regional treatments avail-
able. For example, at this time there is no complete
survey for Latin America, a region rich in described
taxa according to Index Muscorum (van der Wijk et
al. 1962, 1969). Papers on Patagonian and Peru-
vian taxa by Deguchi (1984, 1987) do not cover all
the species known from those areas, in spite of
which they are of great value and the only source
of reliable information for South American Grim-
mia. The only other treatment available is by Crum
(1994), which covers the Mexican species. My re-
sults, however, differ in several ways from his,
mostly in terms of accepted species.

Species of Grimmia are typical members of plant
communities above the tree line, growing on rocks
and fed by thawed snow, withstanding extremely
harsh enviromental conditions. In the geographic
area covered for this study, only a few widespread
species are present outside the main mountain
ranges, mainly associated with man-made habitats.

Some 1500 herbarium specimens were studied
to determine the geographical distribution and mor-

phological variation of the species. Types of many
taxa described from areas not covered in this re-
vision were also studied in order to determine the
correct names for the taxa; these names are listed
in the appropiate nomenclatural sections. World
distributions follow the Hollis and Brummitt (1992)
scheme. All distributions are based on specimens
actually studied by the author.

GEOGRAPHICAL DISTRIBUTION OF GRIMMIA IN
LATIN AMERICA

Figure 1 plots the number of species per country,
clearly showing that Grimmia is more species-rich
in temperate regions. Conversely, in the Neotropics
the genus is found only in montane to alpine hab-
itats, mainly above tree line.

Mexico has the highest number of species, re-
flecting its larger variety of habitats suitable for the
establishment of Grimmia. Species with a temper-
ate distribution (G. americana, G. laevigata, G. lis-
ae, G. montana, G. ochyriana, G. ovalis, G. pilifera,
G. poecilostoma, G. pulvinata, and G. ungeri) reach
their southernmost limit in the Mexican Volcanic
Belt (or north of it). Two species, G. ochyriana (Fig.
29) and G. ovalis (Fig. 31), have outlying popula-
tions in the highest peaks of northern Guatemala.
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Figure 1. Number of Grimmia species per country in
Latin America.
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Noteworthy is the bipolar temperate distribution of
G. laevigata (Fig. 12) and G. pulvinata (Fig. 40),
species not occurring in the intervening Neotropics.
Two endemic species, G. involucrata (Fig. 6) and
G. pulla (Fig. 34), increase the number of taxa
known from Mexico. The number of Grimmia spe-
cies decreases south of the Mexican Volcanic Belt.
The predominance of tropical lowland to montane
vegetation in Central America and the Caribbean
seems to be responsible for the paucity of Grimmia
taxa in the area (Fig. 1).

Grimmia anodon, G. atrata, G. donniana, G.
elongata, G. fuscolutea, G. longirostris, G. plagio-
podia, G. reflexidens, G. tergestina, and G. tricho-
phylla are widespread species following the main
South American Andean chain. Two of these, G.
elongata and G. longirostris, have disjunct popu-
lations in the mountains of southeastern Brazil (Ita-
tiaia and Santa Catarina). Figure 1 shows that the
diversity is low in the northern countries of South
America, but increases southward, especially
around the Bolivia—Peru border. Indeed, there are
several species almost restricted to this area: G.
bicolor (Fig. 10), G. molesta (Fig. 10), G. pseudoan-
odon (Fig. 34), and G. trinervis (Fig. 29). This may
be an artifact since much of this area is better col-
lected than other sites in Argentina and Chile sim-
ilarly suitable for Grimmia establishment.

Two more species can be considered endemic to
areas covered by this study. Grimmia navicularis

(Fig. 26) grows in the Andean range, and G. tor-
tuosa (Fig. 40) is known only from the type collec-
tion in the Falkland Islands.

TaxonomiC CHARACTERS

The taxonomic characters of Grimmia have been
surveyed in depth by Deguchi (1978). Variability
in taxonomic characters was considered by Muifioz
(1998d) in his revision of Grimmia subg. Ortho-
grimmia, with four Latin American species. Some
taxonomic characters, however, deserve further
comment here.

Hair-points. Features associated with hair-
points should be used with extreme caution due to
their variability. In this study, only G. atrata and
G. ochyriana constantly lack hair-points. Grimmia
pulla has short hair-points that are strongly dentate
and usually brownish, at least proximally, features
only observed in this taxon. Grimmia elongata usu-
ally has short hair-points, which are absent in many
leaves, but some Bolivian specimens of this species
have long hair-points. Hair-point length and struc-
ture in remaining species show high infraspecific
variability, from lacking to more than 1 mm, and
from entire to dentate. I discard any taxonomic en-
tity based solely on this structure.

Costae. The structure of the costae and its rel-
ative differentation from the lamina are considered
of major taxonomic importance in this study, and
can be easily ascertained in transverse sections.
Kawai (1965, 1968) wrote the best survey of costae
structure and ontogeny in Grimmiaceae.

Three types of costae (as seen in cross section)
can be distinguished in Grimmia: (1) undifferenti-
ated or weakly differentiated from the lamina, not
or only scarcely prominent on the dorsal side of the
leaf (Figs. 2C, 18C, D, 20E, F, 30B, C, 35B, 42B,
C); (2) reniform, consisting of 2 to 6 cells in the
ventral epidermis, differentiated from the lamina
and prominent (occasionally weakly) on the dorsal
side of the leaf (Figs. 5B-D, 21B, C, 22B, C, 28B-
D); and (3) terete, consisting of 2 cells in the ven-
tral epidermis, differentiated from the lamina and
prominent on the dorsal side of the leaf (e.g., Figs.
4B, C, 7B-D, 9G-1, 13B-D, 43B, C).

Propagula. The main source of information
about vegetative propagation in mosses is still Cor-
rens (1899), who recognized three main modes of
gemma formation in Grimmia: (1) complete modi-
fication of the leaf apex into massive gemmae, caus-
ing the destruction of the leaf (G. anomala Schimp.
and G. hartmanii Schimp., both alien); (2) gemmae
generated at the tips of stalks, branched or not,
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developed on the dorsal axillary side of leaves,
causing minor leaf damage, if any (G. austrofunalis,
G. lisae, and the alien G. muehlenbeckii Schimp.
and G. torquata Drumm.); and (3) modification of
the laminal cells into propagula, destroying the leaf
(G. trichophylla).

Features associated with the development of
gemmae are critical to distinguish the closely re-
lated G. austrofunalis and G. trichophylla and are
treated in detail under these species.

Perichaetial leaves. Perichaetial leaves are
convolute and larger than other leaves except for
G. atrata, in which they are convolute but otherwise
undifferentiated. Five species in the area (G. amer-
icana, G. involucrata, G. poecilostoma, G. tergestina,
and G. trinervis) have perichaetial leaves strongly
modified, hyaline and filmy except for a patch of
green cells at the apex. Except for G. irinervis, with
strongly plicate leaves, these taxa are identical in
gametophyte morphology and anatomy, differing ei-
ther in sexuality or sporophyte characteristics.

Annulus. Deguchi (1978, fig. 7) described three
types of annulus: (1) Schistidium type: simple and
persistent, composed of undifferentiated cells (G.
montana, G. plagiopodia, and G. ungeri); (2) elon-
gata type: compound and revoluble, composed of 1
to 2 rows of inflated, isodiametric cells (e.g., G.
atrata, G. elongata, G. ochyriana, and G. pseu-
doanodon); and (3) affinis type: compound and re-
voluble, composed of (2)3 to 4 rows of inflated, rect-
angular cells becoming larger from the lower to the
upper rows (e.g., G. involucrata, G. longirostris, G.
poecilostoma, and G. trichophylla).

The annulus of all the species studied can be
assigned to one of Deguchi’s three types except for
G. anodon and G. trinervis. Discrepancies are ap-
parent in the interpretation of the annulus mor-
phology in G. anodon. It has been defined as “nar-
row, persistent. . .” (Deguchi, 1987: 22), “wanting”
(Cao & Vitt, 1986: 205), “simple” (Jones, 1933:
22), “persistent, of 1 layer of cells” (Crum, 1994:
395), or as “1(2)reihig, bleibend, gewdlbt, stumpf
genabelt, gleichfarbig [in 1(2) layers, persistent,
arched, bluntly umbilicate, concolorous]” (Lim-
pricht, 1890: 727). In G. trinervis, the annulus was
characterized as “imperfectly developed, of quad-
rate, thick-walled, translucent cells” (Deguchi,
1987: 32). In fact, Grimmia anodon and G. trinervis
share a similar annulus: 1 to 2 layers of inflated
cells, differentiated from both the exothecial and
operculum cells, and persisting for a long time on
the capsule mouth. These annular cells are iden-
tical to those of the elongata type, but the annulus
in these two gymnostomous species persists longer

on the capsule mouth, and can be termed “tardily
deciduous.”

In this treatment, laminal length excludes hair-
point, laminal width has been measured at the
broadest part of the leaf, and fractions (e.g., “mar-
gin recurved in the proximal %) always refer to
laminal length. Cellular measurements include the
wall, except when otherwise stated. Proximal jux-
tacostal and marginal cells refer to the two or three
rows of cells closest to the costa and margin, re-
spectively. The size of the perichaetial leaves refers
to the area of the rectangle defined by their length
and width. Finally, setae length includes the vagin-
ula.

TaxoNnomic TREATMENT

Grimmia Hedw., Sp. Musc. Frond. 75. 1801.
TYPE: Grimmia plagiopodia Hedw. (lectotype,
designated by Martensson (1956: 106—-107)).

Cladautoicous, gonioautoicous, or dioicous.
Plants in dense cushions or compact to loose tufts,
glaucous, green, greenish yellow, or olive-green.
Stems erect or ascending, with or without a central
strand. Leaves erect, appressed or flexuous, occa-
sionally with homomallous tips when dry, erect to
spreading when moist, linear, ovate, lanceolate, lig-
ulate, oblong to triangular, obtuse to acuminate,
concave, canaliculate or keeled, plane or plicate;
margins entire, plane, recurved or incurved; costa
single, percurrent, terete, semi-terete, semi-elliptic
or almost indistinct in cross section; lamina 1—4-
stratose in the distal half; distal cells isodiametric
to rectangular or oblate, bulging or plane, with
straight or sinuous walls; proximal cells quadrate to
rectangular or oblate, the walls straight or sinuous,
uniformly thickened or the transverse walls thicker
than the longitudinal walls; with or without hyaline
hair-points. Perichaetial leaves convolute and larger
or similar in shape but slightly larger than vege-
tative leaves. Androecia axillary or terminal. Setae
straight or curved, longer or shorter than capsules.
Capsules immersed, emergent or exserted, subglo-
bose, ovoid, ellipsoid or fusiform, symmetric or
asymmetric and ventricose at the base, smooth or
ribbed, stramineous or castaneous, with stomata at
the urn base or lacking stomata; exothecial cells iso-
diametric or rectangular, thin- or thick-walled; an-
nulus simple and persistent, compound and revo-
luble, or compound and tardily deciduous;
peristome teeth 16, triangular, entire, perforate in
the distal half or cribrose throughout and irregu-
larly cleft at apex, orange to brown; opercula conic
to long-rostrate; calyptrae cucullate or mitrate,



