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ABSTRACT

A new California endemic species, Grimmia vaginulata, is described and illustrated. It is
characterized by its very small size, julaceous habit, immersed capsule on a straight, centrally
inserted seta, very large annulus, keeled unistratose leaves, autoicous sexuality, and a large cylindrical
ochrea atop the vaginula that sheathes the seta to the base of the capsule. The differentiation and

ecology of the new species is discussed.
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In the summer of 2008, prior to the annual
meeting of the American Bryological and Li-
chenological Society, Dale Vitt asked to see
Orthotriclnm kellmanii D. H. Norris, Shevock
& Goffinet in the field. During that short trip
Dale noticed tiny little plants growing on the
same sandstone boulders that supported the
Orthotrichum. These plants were so scattered
and insignificant that they appeared to be
immature stems of a small Grinmiia, and not
worth collecting. That impression proved incor-
rect. Upon microscopic examination, it was
immediately obvious that these plants represent-
ed a remarkable plant that was unlike any other
Grinmiia in North America.

Chief among the distinguishing characteristics
was a transparent extension of the vaginula that
extended to the base of the capsule. This
extension, known as an ochrea, is not present in
any North American Grimmia, and it is not
mentioned in any North and Central American
Grinmia literature (Flowers 1973; Crum and
Anderson 1981; Crum 1994; Hastings and
Greven 2007; Munoz 1999; Munoz and Allen
2002). To the casual student of the genus, this
novel character suggested the possibility of a new
genus. That hypothesis was supported by the
scattered growth habit. A wider examination of
Grimmia was undertaken resulting in the expan-
sion of the North American parameters of the
genus.

TAXONOMY

Grimmia vaginulata Kellman, sp. nov. (Figs. 1A,
1C, 2, 3, 4, 5 Type: USA, California, Santa
Cruz Co., Big Basin Redwoods State Park, on
dry vertical walls of calcarcous sandstone
boulders eroded from the sandstone bedrock
in open chaparral, above the Basin Trail and
below China Grade Road ca. 1.5 mi. beyond

the northern intersection with SR 236, clev.
685 m, 37°12'40"N, 122°12’42"W, 13 Aug 2008.
Cellman, Vitt, & Shevock 5869 (holotype: CAS).

Species Grimmia capillata De Notaris affinis,
sed differt ab statura breviore, foliis statu madido
vel sicco persistenter julaceis, ochrea cylindracea
longiore usque ad prope basem capsulae exten-
denti differt.

Plants up to 2 mm tall, scattered to very loosely
tufted (Fig. 5), simple, or with a short, tightly
appressed branch; green when young, tan or
white in age; julaceous wet or dry. Lower and
perigonial leaves short ovate, 1:1, muticous,
increasing in length upwards. Upper stem and
perichactial leaves (Fig. 2B) obovate or elliptical,
soft when moist, weakly keeled concave, uni-
stratose throughout, with at least some portion of
the leaf margin hyaline, most common at the base
and often extending to midleaf or slightly
beyond; 1-1.65 mm long X 0.4-0.75 mm wide
(without the awn); the keel is even less pro-
nounced in transverse section, appearing more
convex, even tubular, especially on non-sporo-
phytic plants (Fig. 4); apex acute or occasionally
slightly acuminate. Basal juxtacostal cells short
rectangular with thin to moderately thick,
straight; relatively uniform across the base, but
outer basal cells often somewhat narrower in 1 to
3 marginal rows. Distal and medial cells decreas-
ing in length gradually from the base to the apex,
1-1.5(2.5):1, 12-16(26) um long X 7-13 pm wide;
rectangular, triangular, or irregularly polygonal,
thick—walled, often with some portion of the
lumen rounded creating small trigones, not or
weakly sinuose; in transverse section plane to
slightly bulging. Margins weakly recurved on one
or both sides; unistratose. Costa narrow, to 40 um
wide at the base, broadening toward the apex;
excurrent in a hyaline, weakly toothed awn
shorter than the lamina, decurrent at most 1-2
cells down the margin, and those often projecting
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A. Grimmia vaginulata with leaves stripped exposing the sporophyte. (O) ochrea (V) entire vaginula. Scale

bar = 500 um (from the type); B. G. capillara with leaves stripped exposing the sporophyte. (O) ochrea. Scale bar =
500 um (Handel-Mazetti 1778, FH: syntype of G. mesopotamica); C. Detail of typical upper leaf apex of G.
vaginilata Scale bar = 80 um; D. Detail of typical upper leaf apex of G. capillata Scale bar = 175 pm.

as short, blunt teeth; costa in transverse section at
midleaf with two homogenous rows of cells, 2
cells wide adaxially. Gonioautoicous or cladau-
toicous. Calyptra irregularly crenate at the base,
conical or campanulate, hyaline at the extreme
apex and at the base, naked and smooth, just
covering the operculum. Vaginula (Fig. 1A),

measured with ochrea, 0.5-0.6 mm long, epider-
mal cells irregular, about 2-3:1, with very thin,
straight walls; distally with a cylindrical ochrea
surrounding but not connate to the seta and
flaring just below the base of the capsule, 340—
430 um long. Seta straight, attached to the center
of the capsule, 0.5 mm long. Capsule immersed
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Sporophytic plants of Grimmia vaginulata and G. capillata showing size difference. Marks are | mm

apart; B. G. vaginulata, two upper and perichaetial leaves. Scale bar = 500 um.

with only the operculum exposed, irregularly
wrinkled when dry, slightly wrinkled when wet,
obloid, 0.9 mm long X 0.6 mm wide, abruptly
contracted to the seta. Annulus (Fig. 3) of 3 rows
of differentiated, transparent, thick-walled en-
larged and elongated cells; remaining on the urn
after dehiscence, but gradually falling off in
sections. Operculum mammilose to low conical,
crenulate to erose at the base. Exothecial cells
irregularly rectangular to hexagonal, thin-walled,
almost transparent when mature, easily revealing
the stalked theca within. Stomata present. Peri-
stome (Fig. 3) of 16 orange-red cribrose-dissected
teeth, irregularly divided nearly to the base into
3—4 strongly spiculose filaments, ca. 185 um long.
Spores smooth, 10-13 pm in diameter.

The specific epithet refers to the persistent
cylindrical ochrea atop the vaginula, which
extends nearly to the base of the capsule.

IDENTIFICATION AND
TAXONOMIC RELATIONSHIPS

Grimmia vaginulata can be distinguished from
all other North American Grimmia by the
following combination of characters: very small
plants that are julaceous wet or dry, upper leaves
with hyaline margins, dissected peristome, and a
conspicuous and persistent ochrea sheathing the
entire seta to just below the base of the capsule.

Grimmia vaginulata resembles G. anodon Bruch
& Schimp. and G plagiopodia Hedw. in leaf
shape. However, G. vaginulata remains julaceous
wet or dry, and is a much smaller and narrower
plant. The straight, centrally inserted seta of G.
vaginulata contrasts with the sigmoid, eccentri-
cally inserted seta that characterizes both G.
anodon and G. plagiopodia. The extremely dis-
sected peristome resembles G. orbicularis Bruch
and G. moxleyi R.S. Williams. Grimmia orbicu-
laris shares the unistratose margins, and the
autoicous sexuality with G. vaginulata, but the
awns of G. orbicularis are evenly distributed
along the stem. Grimmia moxleyi has awns
restricted to the upper leaves like G. vaginulata,
but the leaf margins are bistratose. Furthermore,
both G. orbicularis and G. moxleyi have exserted
capsules on arcuate setae. Again, both are much
larger than G. vaginulata.

Both gametophytically, and sporophytically, G.
vaginulata appears most closely related to G
capillata De Not., a species scattered around the
Mediterranean Sea (Greven 2003). They share the
keeled, entirely unistratose lamina with the
margins at least somewhat recurved on one or
two sides, a costa that broadens in the distal half |
of the leaf, perichaetial leaves with proximal
hyaline areas, and autoicous sexuality. Sporophy-
tically, the two taxa are very close. Lastly, both
prefer calcareous substrates. Again, G. vaginulata
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is a much smaller plant that stays tightly julaceous
wet or dry. My examination of 16 specimens of G.
capillata and G. mesopotamica Schiffn. (a syno-
nym of G. capillata fide Munoz and Pando 2000;
Greven 2003) from FU, MUB, and NY show
plant size in G. capillata averages around 7 mm,
dwarfing G. vaginulata. (Fig. 2A) The dry leaves
of G. capillara are erect to erect-patent and are
usually strongly keeled. Thus the costae project
from the rest of the leaves giving the dry plants a
more tumid and textured appearance. When
moist, the leaves of G. capillata are at least
erect-patent, and are relatively easy to dissect
from the stem. The tiny and tightly appressed
leaves of G. vaginulata are very difficult to strip
for examination without tearing. Leaf size is
another point of separation, with the upper stem
leaves of G. capillata measuring 2-3 mm long
(Cortini Pedrotti 2001; Ignatova and Mufioz
2004), while the much smaller G. vaginulata has
leaves with a maximum length of 1.65 mm. In G.
capillata, the more or less rounded apex (Fig. 1D)
is the most commonly hyaline portion of the leaf,
while in G. vaginulata, the margins are hyaline,
and the apex is acute. There is some small portion
at the base of the awn that is hyaline, but at most
it is one to two cells down the margin (Fig. 1C).

Detail of annulus and peristome of Grimmia vaginulata. Scale bar = 120 pm.

F1G. 4. Drawings of leaf cross sections, Grimmia
vaginulata; a) leaf from sterile plant taken at midleaf; b,
¢, d) upper leaf from sporophytic plant. Scale bar =
100 pm.
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Although evidence is admittedly sparse, with the
only known population being the type, the growth
habit of G vaginulata adds another basis for
separation. In G. vaginulata, the plants are at best
loosely associated (Fig. 5), not forming a contin-
uous turf or clump. In G. capillata, the plants
form dense green mats of sterile plants inter-
spersed with a few fertile plants (Cortini Pedrotti
2001; Greven 2003; Heyn and Herrnstadt 2004,
Ignatova and Munoz 2004). The base of the
capsule in G. capillata is less abruptly contracted
to the seta than is seen in G. vaginulata. Lastly, in
G. capillata the ochrea, while pronounced, extends
only half way up the seta, not to the base of the
capsule as in G. vaginulata. (Figs. 1A, B)
Grimmia pseudoanodon Deguchi, described in
1987 from Peru (Deguchi 1987), is another small
autoicous plant (ca 5 mm tall) with immersed
sporophytes with a centrally attached, straight
seta, and like G. vagimulata, the base of its capsule
is abruptly contracted. Examination of an isotype
from NY, showed several important differences
from G. vaginulata. First, G. pseudoanodon grows
in cushions, contrasting the scattered habit of G.

Grinmmia vaginulata. Photograph of growth habit on sandstone.

vaginulata. G. pseudoanodon has no peristome, its
cauline leaves are not reduced down the stem,
being linear to lanceolate and bearing awns to the
base of the plant. They are patent to spreading
when moist, and are easy to separate from the
stem. Similar to G. capillata, the apex of the leaf

is hyaline for 15-20 cells, and the awn is often
decurrent down the margins of the leaf. Most

leaves of G. pseudoanodon show bistratose
margins. The vaginula of G. pseudoanodon is

extended, demonstrated by the aborted archego-

nia scattered throughout its length, however, the
ochrea is at most represented by a few hyaline
flaps at the apex of the vaginula, far from the

tube sheathing the seta of G. vaginulata. Inter-
estingly, slight pressure expels the seta from the |

end of the vaginula, leaving a conical stub at the
base of the seta.

GENERIC TAXONOMY

It is clear that this new plant belongs in the

Grimmiaceae. The only other familial possibility |
is Ptychomitriaceae, and that is ruled out by the















