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Abstract - Luciano GiovagNoLI & CORRADO VIvIaN - Contribution to the knowledge of Mannia californica (Got-
tsche ex Underw.) L.C. Wheeler in Italy. New reports from northern Italy (Veneto - Vicenza Province).

Mannia californica (Gottsche ex Underw.) L.C. Wheeler was reported, in 2006, as new to Europe from Ardéche
department, France. Afterwards, this rare hepatic was found also in Austria (2017) and in Italy (2019, 2020), in
the Como and Lecco Province.

In this paper new findings of Mannia californica are reported to Veneto, in the Colline Subalpine between Bassano
del Grappa and Thiene (Vicenza Province), an interesting sandstone/volcanic complex close to the southern slope
of the Asiago Plateau.

The Veneto communities are briefly described from an ecologycal and phytosociological point of view. Mannia califor-
nica is compared with other European species of the genus Mannia, notably Mannia androgyna and Mannia fragrans.

Keywords: Colline Subalpine Venete, Grimaldion fragrantis, Mannia androgyna, Mannia californica, Mannia fra-
grans, Mannion androgynae, Oligocenic Sandstones.

Riassunto - Luciano GrovagNnoLl & CorraDO VIviaN - Contributo alla conoscenza di Mannia californica (Gott-
sche ex Underw.) L.C. Wheeler in Italia. Nuovi ritrovamenti nel nord Italia (Veneto - Provincia di Vicenza).

Mannia californica (Gottsche ex Underw.) L.C. Wheeler viene riportata, nel 2006, come specie nuova per 'Europa
nel dipartimento di Ardéche, Francia. In seguito, questa rara epatica ¢ stata trovata anche in Austria (2017) e Italia
(2019, 2020), nelle province di Como e Lecco.

In questo lavoro vengono riportati nuovi ritrovamenti nel Veneto, nelle Colline Subalpine tra Bassano del Grappa
e Thiene (Provincia di Vicenza), un interessante complesso di arenarie e rocce vulcaniche posto a ridosso della scar-
pata meridionale dell’Altopiano di Asiago.

I popolamenti veneti vengono descritti da un punto di vista ecologico e fitosociologico. Mannia californica & con-
frontata con altre specie del Genere Mannia, soprattutto Mannia androgyna e Mannia fragrans.

Parole chiave: Colline Subalpine Venete, Grimaldion fragrantis, Mannia androgyna, Mannia californica, Mannia
fragrans, Mannion androgynae, Arenarie oligoceniche.
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Fig. 1 - Mannia californica (Gottsche ex Underw.) L.C. Wheeler.

INTRODUCTION

During some excursions (2019 - 2020) aimed at stud-
ying the flora and vegetation of the Colline Subalpine
Venete (Veneto, Vicenza Province), close to the south-
ern slope of the Asiago Plateau, between Bassano del
Grappa and Thiene, we had the opportunity to observe
discrete communities of liverworts belonging to the
Marchantiales Limpr. (liverworts with “complex” thal-
lose gametophyte). The study aimed at the rock out-
crops of Oligocene sandstones, alternating with basaltic
flows (pillow breccias), within the xerothermic mixed
Oak wood, revealed the presence of Mannia androgyna
(L.) A. Evans, Mannia triandra (Scop.) Grolle, Mannia
fragrans (Balb.) Frye & Clark and, above all, Mannia
californica (Gottsche ex Underw.) L.C. Wheeler' (Fig. 1).

This very rare liverwort is distributed from North Amer-
ica to Asia and Africa; initially considered endemic to
California, but then found in several parts of North
America with Mediterranean climate, it was subse-
quently found for the first time in Europe, i.e. in France
(HuconNoTr & Schiir, 20006), Austria (Kdckinger,
2017), ltaly (Brusa & Huconnort, 2019) and also in
the Asian continent, in China (ScHiLL, 2006) and India
(ScHirt, 2006). The findings in Veneto represent the
third report from northern Italy, after the first report
from Lenno (Como) (Brusa, HuGonNOT in ELLIS ez
al., 2019) and the second one from Galbiate, at the foot
of Mt. Barro (Lecco) (Brusa, 2020).

! In the neighbouring Pre-Alps area, Mannia androgyna is moreover present in the Canale di Brenta, along the cliffs of Cismon del Grappa

(western slope of the Grappa Massif) and just north of Valstagna (Montini, 1832) (eastern slope of the Asiago Plateau), Mannia fragrans

along the path from Costa/Valstagna to Valgoda/Enego (eastern slope of the Asiago Plateau), Mannia triandra, species more widespread

than the others, along the path from Costa/Valstagna to Valgoda/Enego (eastern slope of the Asiago Plateau), along the cliffs above Pove del

Grappa (western slope of the Grappa Massif) and along the southern slope of the Grappa Massif, at the locality Napon.

60

ANN. Mus. Civ. Roverero 38 (2022)



i Valle,Sah
Flarianp.

9
e

\“
)
S

stame-
(‘-’:z- ‘

S ng

STUDY AREA

The foothills between Thiene and Bassano del Grappa,
known as Colline Subalpine Venete (the Venetian Pre-
alps), extend between the Brenta river and the Astico
stream, with a separate nucleus, to the west, between
the Astico and Igna streams (Fig. 2).

It is a complex characterized by extensive outcrops of
eruptive rocks, mainly basalts but also tuffs and fossil-
iferous breccias of prevalently Oligocene Age (Lower
Oligocene) whose formation is to be linked to the Ber-
ico-Lessinian eruptive activity, in the western hilly part
and along the southern foot, while, in the eastern part,
there are mainly sandstones. The Lower Miocene out-
crops, with a narrow band, in the south-eastern part,
between S. Eusebio/S. Trinita of Bassano del Grappa
and Marostica/Molvena. These are glauconous marls
and calcareous sandstones. The Oligocene outcrops
mainly in the eastern part of the hilly complex between
S. Michele di Bassano del Grappa and Calvene. These
are glauconous sandstones, nulliporic limestones and
calcareous-marly strata interspersed with basaltic tuffs.
The Upper Eocene is present along a narrow strip that
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Fig. 2 - The Colline Subalpine Venete (the Venetian Prealps, Vicenza Province) and the Mannia californica bryo-community stands.

SR

connects S. Bovo to Caltrano. These are blue-ashy marls
with bryozoans and coarse limestones.

The Middle Eocene is represented, beyond the previous
strip, between Valrovina and Mortisa. These are more or
less marly and coarse limestones

The Lower Eocene is represented, beyond the previous
strip, along the same extent. These are gray marls and
marly limestones.

According to Pinna’s climate classification (1970), in-
spired by Koppen’s general scheme, the Veneto foothills
are affected by a subcontinental temperate climate, up
to 600 m altitude (average annual temperature between
10° and 13°C). The average annual rainfall (1992-2001)
is 1300 mm in Marostica and 1259,7 mm in Bassano
del Grappa. The average annual temperature (1992-
2001) is 13° C for both localities. Winter is relatively
harsh and is the driest season, the intermediate seasons
are characterized by the prevalence of Adantic and
Mediterranean perturbations and summer records typ-
ical stormy phenomena (AA.VV., ARPAV, 2000; Mk-
NEGHIN, RecH, 2011).
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MATERIALS AND METHODS

The distribution of the Mannia californica bryo-com-
munities was defined on the basis of the identification of
microniches located along the sheltered cracks present
in the rocky banks of Oligocene sandstones, in a warm
and sunny environment, within the xerothermic mixed
Oak woods. Eight reléves were carried out following the
Zurich-Montpellier school (BRaUN-BLANQUET, 1964)
with coverage values modified by PignarTI (1976).
The bryophyte nomenclature and systematic order fol-
low SODERSTROM et al. (2016) for liverworts and Ros ez
al. (2013) for mosses. The vascular plant nomenclature
follows Barrorucct ez al. (2018). The bryophyte syn-
taxonomic ordering and nomenclature follow PuacList
& PriviTERA (2012).

Bioindication values to define the ecology of the Man-
nia californica bryo-communities follow ELLENBERG er
al.(1991). Chorotypes and life forms follow DI1ERSSEN
(2001) and AuGIER (1966).

The pH values of the nike substratum were obtained
with a Hanna Instruments pH meter (with pH 4.01
and 7.01 electrode calibration solutions) in aqueous
solution with a weight/volume ratio of 1:2,5.

The spore structure images of Mannia californica and
Mannia androgyna, for comparison, were obtained with
SEM Zeiss at the MUSE-Science Museum of Trento by
Dr. Paolo Ferretti. The Mannia californica and Mannia
androgyna thallus section images were obtained with
a Nikon Eclipse Ci microscope at the MUSE-Science
Museum by Dr. Francesca Paoli.

REesurrs AND DiscussioN

Mannia californica occurs (Fig. 1) usually in 6 to 20
mm thalli, 1 to 4 mm wide and 10 to 20 mm long, of-
ten tinged with purple, forming dense carpets of inter-
woven segments. Thalli, when dried, curl up, exposing
the underlying dark purple part, giving rise to a dried
mass of small blackish “vermicelli”. The upper surface of
the thallus has a dark green colour with a thin purplish
stripe at the margin, minutely wavy-lobulated, while
the lower one almost appears completely hidden by
bright superimposed dark purple scales. Ventral scales
are 0,3 - 0,5 mm wide and 0,8 - 1,2 mm long, lunate,
dark purple, not forming a dense apical bundle but of-
ten protruding beyond the margin of the thallus, with
1 -2 filiform appendages, strictly triangular, purple, not
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restricted at the base. Aeriferous pores are simple and
elevated, surrounded by 2-3 concentric rings of cells in
6 to 8 rows. They become wider with age. Epidermal
cells have distinct triangles.Thalli have latero-ventral
and, apparently less frequently, dichotomous branch-
es. Aerenchima very compact, almost occupied with
chlorophyllous divided free filaments, with scattered oil
cells. Ventral tissue occupying 0,5-0,7 of thallus height,
with many scattered, obscure blackish to occasionally
dark grey-brownish oil bodies. Autoicous, frequently
fertile, but gynoecia vanishing after spore release. An-
droecia born over the main thallus, forming a irregular
median group of antheridia. Female receptacle restrict-
ed to short latero-ventral cordiform branches, serially
arranged along the main axis. Carpocephala with 2-5
campanulate lobes beneath. Sporophyte blackish, elat-
ers purplish, spores dark violet-brown, 50-90 pm diam-
eter, with dissimilar sculpturing on distal and proximal
surface. Distal face deeply ornamented with irregular
areolae, occasionally alveolate and ridged, minutely ver-
ruculose (Fig. 3); proximal face similarly sculptured but
with an indistinct trilete scar (Fig. 4).

Mannia californica can be confused with other conge-
neric species, especially with the closely related Mannia
androgyna.

They cannot be distinguished only on the basis of macro-
scopic vegetative characters. The essential characters dis-
tinguishing Mannia californica from Mannia androgyna
are the structure of the spores with ridged and alveo-
late sculpture (Fig. 3 - 4) and the dark oil bodies in the
transverse section of the thallus (Fig. 5), while Mannia
androgyna shows spores with typically saccate sculpture
(inflations) (Fig. 6) and distinctly pale oil bodies (Fig.
7). Another good character of Mannia californica is the
position of the archegoniophores, mainly located on cor-
diform, reduced ventral lobes, serially arranged along the
main axis (Fig. 8). In Mannia androgyna, gynoecia are
usually located in apical notch of main branches. Schus-
ter (1953, 1974, 1992 a-b) refers occasional gynoecia on
shorter ventral branches also in Mannia androgyna.
Mannia fragrans is, instead, generally easy to distin-
guish from Mannia californica by the presence of apical,
white, tufted ventral scales, conspicuously protruding
and strongly odorous.

In sterile condition Mannia californica can be confused
with Reboulia hemisphaerica. However, its thallus mar-
gins are not sinuose and the purplish thallus border and
the scale appendages are wider.

The Mannia californica dominated bryo-communi-
ties, found in the Colline Subalpine Venete, between
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Fig. 3 - Mannia californica spores: sculpturing distal face with
areolae and anastomosing ridges (SEM Zeiss, by Dr. Paolo Fer-
retti, MUSE-Science Museum, Trento).

Fig. 4 - Mannia californica spores: proximal face, with sculpture
similar to the distal one but with indistinct trilete scar (SEM
Zeiss, by Dr. Paolo Ferretti, MUSE-Science Museum, Trento).

Fig. 5 - Mannia californica: thallus section with evident dark oil bodies immersed between the cells of the ventral tissue (Nikon Eclipse
Ci microscope by Dr. Francesca Paoli MUSE-Science Museum, Trento).

Bassano del Grappa and Marostica, develop, with a lin-
ear structure, mainly along the earthy joints of the OI-
igocene sandstone layers, where thin clay material with
slightly acidic to neutral pH accumulates. These niches
(0,30 - 1sq m), sheltered from direct sunlight, benefit
from temporary rivulets of rainwater gushing from the
sandstone crevices, mitigating the extreme dry condi-

tions (Fig. 9).
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The coenosis, distributed from 130 to 270 m. a.s.l.,
with southern exposure, enjoys of medium aridity,
thanks to the discontinuous “canopies” of ferns (Cet-
erach officinarum, Asplenium trichomanes/quadrivalens,
Asplenium ruta-muraria) or coenoses of Crassulaceae (Se-
dum album, Sedum acre) and other xerophilous vascular
species. These conditions occur mainly in open stands

(arid/rupicolous clearings in the xerothermic mixed
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Fig. 6 - Mannia androgyna spores: proximal face with typically saccate sculpture (SEM Zeiss, by Dr. Paolo Ferretti, MUSE-Science

Museum, Trento).

Oak wood, characterized by xeric meadow patches with
Bromus erectus, Crhysopogon grillus, Heteropogon contor-
tus). The Mannia californica cenosis occurs, more rare-
ly, also in rock stands with wider clay loam pockets,
rich in thin sandstone detritus, in a situation of more
sensitive covering by xerothermic mixed Oak wood.
In these cases, dense mats of Mannia californica thalli
colonize larger surfaces than those insisting, with linear
structure, along the thin sandstone joints, but, being
less protected during their vegetative season and lodging
on a very superficial and more exposed soil, they are
subject to lose adherence, owing to the desication and
detachment of soil in summer or the action of occasional
frost, in winter.

The bryophytes of these niches on sandstones are more or
less rich or poor depending on the microclimatic charac-
teristics, such as insolation, microtopography and coverage
of rupicolous plant communities or xeric meadows.

The vascular herbaceous cover that often protects the
Mannia californica thalli mats, coming more or less in
contact with this bryophytic coenosis, is discontinuous
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and composed of Asplenietea trichomanis (Br.-Bl. in
Meier et Br.-Bl. 1934) OBERD, 1977, Sedo-Scleranthetea
Br.-Bl. 1955, Koelerio-Corynephoretea Klika in Klika et
Novik 1941, Festuco-Brometea Br.-Bl. et Tx.ex Klika et
Hadac¢ 1944 species.

Mannia californica, sometimes, appears also as a border
element of rupicolous coenoses present in the Oligo-
cene sandstone crevices, especially those belonging to
the class Sedo-Scleranthetea and Asplenietea trichomanis.
Mannia californica is in active vegetation during win-
ter. Wind and insolation, sometimes abruptly cause
the thalli dehydration, so that they take on an involute
shape with the edges covering the inner thallus surface,
making the communities appear as dark spots not easily
recognizable. Occasional summer rains favour the thalli
rehydration, thus prolonging the active growth of the
liverwort.

As regards the phenological reproductive phase of the
species, we note that the carpocephala develop towards
the end of winter (late February, March), releasing
the spores in May. These are very abundant and easily

ANN. Mus. Civ. Roverero 38 (2022)



Fig. 7 - Mannia androgyna: thallus with evident pale oil bodies immersed between the cells of the ventral tissue (Nikon Eclipse Ci
microscope by Dr. Francesca Paoli MUSE-Science Museum, Trento).

Fig. 8 - Archegoniophores of Mannia californica located on latero-ventral cordiform branches arranged in series along the main thal-
lus with androecium over the centre of this one.
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found among the thalli even after the disappearance of
the sporophytes. The spores are spread by the action of
gravity, wind and rain and have little chance of survival,
since the narrow earthy joints between the layers of the
sandstone banks are limited.

The Mannia californica stands of the Colline Subalpine
Venete, are, without any doubt, natural, as they are lo-
cated on unaltered rock slopes, inside or at edge of the
xerothermic mixed Oak wood. Secondary micro-stands
have also been rarely observed on dry stone walls with
earthy pockets.

Mannia californica is considered endangered (EN - En-
dangered) in Europe (Hodgetts ez a/. 2019). The com-
munities of the Colline Subalpine Venete enjoy a good
degree of natural protection, as they are well preserved
in stands not subject to human remodelling of slopes,
nor to tourist stress or other forms of anthropogenic
pressure. However, the rarity of this species in Italy, and
the discontinuity of the communities, with strongly
punctiform localization, must be pointed out. Molecular
studies suggest that there may be several criptic species
in Mannia californica (Schill 2006; Borovichev et al.
2015). Plants found in Austria share the key morpho-
logical features (spores sculpture, dark oil bodies) of
Mannia californica, but differ in having gynoecium and
androecium on the main thallus and possess an isolated
genetic position (Schill, 2006).

The stands are distributed inside a particularly sheltered
and warm range of the hills between Marostica (Mt.
Pausolino) and Bassano del Grappa (the S. Eusebio
Hills). They include, from west to east, Mt. Pausolino,
Mt.S. Benedetto, Mt. Cubalchi, Mt. Scomazzon, Mt.
Costapelosa, Mt. Ronchetti, Mt. Sissiello (Fig. 1).
From a phytosociological point of view, the Mannia cali-
fornica communities, found in the Colline Subalpine of
Veneto belong to the alliance Mannion androgynae Ros
& Guerra 1987, class Barbuletea unguiculatae Mohan
1978, order Barbuletalia unguiculatae Hubschm. 1960,
alliance that includes terricolous basophylous bryo-com-
munities dominated by thallose liverworts (Table. 1).
Mannion androgynae is a pioneer bryophyte vegetation-
on on dry soils, in Mediterranean seals (Spring vege-
tation rich in thalloid liverworts, exochomophytic and
casmocomophytic, subneutrophytic, Mediterranean)
and is the southern vicar of the Grimaldion fragrantis
Smarda et Hada¢ 1944, Central European vegetation,
oligotrophic and meso-xerophytic vegetation on basic
soils. Barbuletea unguiculatae communities are estab-
lished on soils or protosoils with a basic to neutral pH

(pH found in the Colline Subalpine Venete 6,8) in
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earthy joints. Acrocarpous mosses, with abundant, an-
nual and biennial species (Musco-therophyta), prevail
in these communities, but there are also liverworts with
an annual cycle (Hepatico-therophyta). They are mostly
found on open and dry soils and can also be found in
conditions of less photophilia and xericity. Sometimes,
in fact, they form the bryophytic basal layer of mesoter-
ophytic phanaerogamic associations, behaving, in this
case, as photo-sciaphilous and xero-mesophylous. This
class, very widespread at low altitude, is well represented
in Central Europe, being widely found also in the Medi-
terranean area.

They can be interpreted as sub-Mediterranean micro-seals,
discontinuosly distributed in well sheltered areas, where
the thin and dry soils and the strong insolation accentu-
ate the already foothills mild climate, inside a hilly area
characterized by sub-continental climate, underlined
by the presence of bryophytes belonging to the alli-
ance Grimaldion fragrantis. Our interpretation is sup-
ported by the presence, close to this area, of a further,
significant, although sporadic, presence of stenomedi-
terranean vascular species (xerothermic relicts), such
as Asparagus acutifolius, Rhamnus alathernus, to which
we can associate Olea europea (olive growing in Veneto
has ancient origins, having been introduced in Roman
times, although it has seen the maximum development
in the Middle Ages by monastic institutions), that have
their main nucleus between Pove del Grappa e Romano
d’Ezzelino, with a small presence, beyond the Brenta
river, close to the S. Eusebio hills, where the extreme
southeastern Italian stands of Mannia californica are lo-
cated. These typical oases of xerothermic species, pro-
bably penetrated during the Subboreal (3-4 thousand
years ago), with a slightly warmer climate than today,
are the rearguards of larger communities, eliminated
almost everywhere by the climate deterioration of the
last 2500 years, except in the small warmer oases where
they have been able to keep up today. Mannia californi-
ca thus seems to develop in this limited area, west to the
Brenta, between the S. Eusebio and the S. Benedetto/
Pausolino hills, beyond which the conditions of (sub)
mediterraneanity disappear.

The coenosis we found seems to have its own autonomy,
compared to Reboulio hemispharicae-Targionietum hy-
pophyllae Gil 1997 which grows in environments with
more marked oceanic conditions and moderate acidity.
The name we proposed for this bryophytic coenosis is
Mannietum californicae ass. nova hoc loco (Table. 1).

ANN. Mus. Civ. Roverero 38 (2022)



Tab. 1 - Bryophyte communities dominated byMannia californica (Gottsche ex Underw.) L.C. Wheeler (Mannietum californicae

bryophytic ass. nova hoc loco, holotypus reléve n° 7).

Reléve n° 1 2 3 4 5 6 7 8 F
Location Mt. Pausolino ~ S. Benedetto  Mt. Castellaro  Mt. Ronchetti Cubalchi Scomazzon Mt. Sissiello Cubalchi R
Reléves data 15.12.2019 20.12.2019 28.12.2019 15.03.2020 10.05.2020 10.05.2020 10.05.2020 20.05.2020 E
Altitude a.s.l. 150 130 260 270 225 175 200 150 Q
6]
Exposure N S S S N N SE S E
Inclination in ° 45 45 50 30 45 45 45 45 N
Surface rel. Sqm. 1 1 0,50 1 0,50 0,50 0,30 0,50 c
Bryophyte cover % 60 60 40 50 60 60 40 40 Y
N° species per reléve 7 7 5 7 9 8 5 6 %
Char. Mannion androgynae
Mannia californica 4 2 1 2 2 4 2 2 100
Mannia androgyna + . . . . . . ¥ 25
Char. Barbuletalia
unguiculatae
Bryum argenteum . + . + + + + . 63
Char. Grimaldion
Pseudocrossidium
revolutum + 1 1 1 2 2 1 1 100
Weissia brachycarpa + 1 + + . . . . 50
Reboulia hemisphaerica + 2 . . . . . ¥ 38
Mannia triandra . . . . + . + . 25
Barbula convoluta . . . . + . . . 12
Mannia fragrans . . . . . . . ¥ 12
Char. Phascion cuspidati
Phascum cuspidatum . . . 1 + . + . 38
Didymodon fallax . . . . n . . . 12
Riccia glauca . . . . . . . 1 12
Others
Nostocy sp. 3 1 3 . 1 + . . 38
Ambystegium serpens + . . + . . . . 38
Seligeria pusilla . . + . + B . 38
Bryum capillare + . ¥ . o . . o 25
Baeomyces rufus . 1 . . 4 + . . 25
Porella platyphylla . . . . . + B . 12
Bryum subelegans . . . . ¥ . . 12

The biological spectrum of the Mannia californica
cenosis shows a clear predominance of chamaephytes
(58,30%), associated with a discrete group of hemic-
ryptophytes (33,40%), with a modest participation of
therophytes (8,30%) (Fig. 10).

The chorological spectrum shows a dominance of the
Oceanic-Mediterranean chorotype (33,40%), followed
by the Cosmopolitan (27%), Temperate (20,80%), Bo-
real (14,60%), Continental (4,20%) chorotypes (Fig.
11).

ANN. Mus. Civ. RovereTo 38 (2022)

Hellenberg’s bioindication values were applied to de-
fine the ecological parameters of the Mannia californica
coenosis (Hellenberg ez al. 1991) (Fig. 12).

The Mannia californica ecological behaviour seems to re-
flect the following parameters (with regard to the Veneto
Hills communities): intermediate conditions between
half light and light, moderately warm temperature,
intermediate position between subcontinentality and
suboceanicity, moderately dry niches, weak substratum
acidity.
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Fig. 9 - Typical Mannia californica stand with linear communities on earthy joints between the sandstone layers in the clearings of
xerothermic mixed Oak wood in the Colline Subalpine Venete.
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Fig. 10 - Biological Spectrum of the bryophyte coenosis with Mannia californica.
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Fig. 11 - Chorological Spectrum of the bryophyte coenosis with Mannia californica.
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Fig. 12 - Ellenberg’s bioindication values.
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CONCLUSION

The discovery of Mannia californica in a limited and
particular area between Marostica and Bassano del
Grappa, characterized by sub-continental temperate
climate, with localized aspects of (sub)Mediterranean
microtopography, is configured, in one way, as a point
of continuity between the Larian stands (Lombardia)
located west of Veneto, and Austria ones located north
of the Veneto hilly complex.

The European range of this rare liverwort is not yet well
defined. In northern Italy, further hypothetical stands
could be present in areas characterized by similar condi-
tions of (sub)Mediterranean climate around the Insub-
rian lakes, such as Lake Garda, where the secular olive
growing is well established, or of (sub)Mediterranean
infiltrated microtopography in the hilly area near more
limited “xerothermic islands”.

The historical data on bryological research in the Veneto
back mainly to the 19th century, but are unfortunately
scarce and often limited to specific areas and, as regards
the Genus Mannia, the only record present in histori-
cal data from the Venetian Pre-Alps is that of Giovanni
Montini (1832), who, in some handwritten notes on
an excursion in the Canale di Brenta, from the Frenze-
la Valley to the Gadena Valley, reports the presence of
Marchantia androgyna (Mannia androgyna) just north
of Valstagna.

SYNTAXONOMIC SCHEME

Barbuletea unguiculatae Mohan 1978
Barbuletalia unguiculatae Mohan 1978
Mannion androgynae Ros & Guerra 1987
Mannietum californicae ass. nova hoc loco

OTHER SYNTAXA QUOTED IN THE TEXT

Grimaldion fragrantis Smarda et Hada¢ 1944

Reboulio hemisphaericae-Targionietum hypophyllae Gil
1997

Asplenietea trichomanis (Br.-Bl. in Meier et Br.-Bl. 1934)
Oberd. 1977

Koelerio-Coryneporetea Klika in Klika et Novdk 1941
Festuco-Brometea Br.-Bl. et Tx. Ex Klika et Hada¢ 1944

70

REFERENCES

AAVV, 2000 - La caratterizzazione climatica della
Regione Veneto. ARPAV, Quaderni per ’Ambiente
Veneto.

AUGIER ]., 1966 - Flore des bryotphytes. Paris.

Barroruccr E, Peruzzr L., Garasso G., ALBaNo A.,
ALESSANDRINI A., ARDENGHI N.M.G., AstuTtI G.,
BaccuerTa G., Barierir S., Banrr E., BARBERIS
G., BernarDO L., Bouver D., Bovio M., CeccH1
L., D1 Pietro R., DoMmina G., Fascertr S., FENU
G., Fest1 E, Focgar B., Garro L., GorTscHLICH
G., GusBeLLINI L., Iamonico D., IBeriTe M.,
JIMENEZ—ME]IAS P, Lartanzt E., MarcuerTI D|,
MAaRrTINETTO E., R1zZIERT MASIN R., MEDAGLI P,
PassaracQua N. G., Peccenint S., PenNNEst R,
Pierint B., PorLpbint L., Prosser E, Raimmonpo
EM., Roma-Marzio E, Rosar1 L., SANTANGELO A.,
Scoprrora A., SCORTEGAGNA S., SELvAGGI A., SELvVI
E, SoLpano A., Stinca A., “WAGENSOMMER R.P.
WiLHam T., & Conrr E, 2018 - An updated check-
list of the vascular flora native to Italy. Plant Biosystem,
152 (2): 179-303.

Borovicuev E.A., BakaLIN VA, & VILNET A.A., 2015
- Revision of the Russian Marchantiales II. A review
of the genus Asterella P. Beauv. (Aytoniaceae, Hepat-
icae). Arctoa 24 (2).

BRAUN-BLANQUET ]., 1964 - Pflanzensoziologie. 3rd
edition. Springer, Wien.

Brusa G. & HugonnoT V., 2019 - in ELL1S ¢t 2l New
national and regional bryophyte records, 60. /. of
Bryol., 41 (3).

Brusa G., 2020 - Segnalazioni notevoli di epatiche
dell'ordine Marchantiales per I'ltalia Settentrionale.
“Natura Bresciana” Ann. Mus. Civ. Sc. Nat., 43.

Dierssen K., 2001 - Distribution, ecological ampli-
tude and phytosociological characterization of Euro-
pean bryophytes. Bryophytorum Bibl., 56.

Herienserg H., WeBer H.E., DULL R., WirtH V,,
WERNER W., PAULISSEN D., 1991 - Zeigerwerte von
Pflanzen in Mitteleuropa. Scripta Geobotanica, 18.

Hobgerts N., CALix M., ENGLEFIELD E. & ZARNOW-
1EC J., 2019 - A Miniature World in Decline: Euro-
pean Red List of Mosses, Liverworts and Hornworts.
Brussels, Belgium: IUCN.

Huconnor V. & ScuiLL D.B., 2006 - Mannia califor-
nica (Gottsche ex Underw.) L.C. Wheeler (Ayroni-
aceae, Marchantiales) in Ardéche (France), new to
Europe. Cryptogam. Bryol., 27 (1).

Kockinger H., 2017 - Die Horn- und Lebermoose

ANN. Mus. Civ. Roverero 38 (2022)



Osterreichs (Anthocerophyta und Marchantiophy-
ta). Catalogus Florae Austriae, 11. Teil, Heft 2.

MeneGHIN P, RecH E, 2011 - Le fonti dei dati pluvio-
metrici. Servizio Meteorologico - Teolo (PD), ARPAV.

MonTint G., 1832 - Manoscritto appunti escursioni
botaniche. Museo Civico di Bassano del Grappa.

Pinna M., 1970 - Contributo alla classificazione del cli-
ma d’'Italia. Riv. Geogr. Ital., 77 (2).

PignaTTI S., 1976 - Geobotanica, in CapperLLETTI C.,
Trattato di Botanica, vol 2, UTET, Torino.

Puctist M., PriviTERA M., 2012 - A synopsis of the Ital-
ian bryophyte vegetation. Cryptogam. Bryol., 33 (4).

Ros R.M., Mazimraka V., Asou-Sorama U., ALEF-
1 M., BrockeeL T.L., BrRugnEs M., Cros R.M,,
Dia M.G., Dirxkse G.M., Drarer I., EL-SaaD-
awl W., ErpaG A., Ganeva A., GaBrieL R,
GonzALEZ-MANCEBO ].M., GraNnGer C., HERRN-
sTADT I., HuoconNoOT V., KHALIL K., KORSCHNER
H., Losaba-Lima A., Lufs L., Mirsup S., PriviT-
ERA M., PucList M., Sasorjevi¢ M., SEércio C.,
SuaBBara H.M., Sim-Sim M., Taccur R., VANDER-
POORTEN A. & WERNER D., 2013 - Mosses of the
Mediterranean, an annotated checklist. Cryprogam.
Bryol., 34 (2): 99-283.

Scuir D.B., 2006 - Taxonomy and phylogeny of the
liverwort genus Mannia (Aytoniaceae, Marchantia-
les). PhD thesis, University of Edinburgh and Royal
Botanic Garden Edinburgh.

ScuusTER R.M., 1953 - Boreal Hepaticae. A manual of
the Liverworts of Minnesota and adjacent regions.
Am. Nat., 49 (2).

ScuusTER R.M. & Damsnorr K., 1974 - The hepaticae
of west Greenland from ca. 66° N to 72° N, Medd.
Gronl., 199 (1).

ANN. Mus. Civ. RovereTo 38 (2022)

ScuusTER R.M., 1992a - Studies on Marchantiales,
I-111. . Hattori Bot. Lab., 71.

ScuusTER R.M., 1992b - The hepaticae and anthocero-
tae of North America. Vol 6. Chicago, Field Museum
of Natural History.

SODERSTROM L., HAGBORG A., vON KONRAT M., BAR-
THOLOMEW-BEGAN S., BELL D., Briscok L., BRownN
E., CargitL D.C., Costa D.P, CrRaNDALL-STOT-
LER B.]., Coorer E.D., DavrHIN G., ENGEL ].].,
FeLpBERG K., GLENNY D., GrRaDSTEIN S.R., HE X_,
Hemnricus J., HENTSCHEL J. ILKIN-BoRrGEs A.L.,
Karagirr T., KonstanTiNova N.A., LARrAIN ],
Long D.G., NeBeL M., Pécs T., PucHE E, ReIN-
ER-DREnwALD E., RENNER M.A.M., Sass-Gyar-
MATI A., SCHAFER-VERWIMP A., MORAGUES J.G.S.,
StotLER R.E., SukkHARAK P, THIiERS B.M., URIBE
J. VANA ]., VILLAREAL ].C., WiGGINTON M., ZHANG
L. & Zuu R.L. 2016 - World checklist of hornworts
and liverworts. Phytokeys, 59: 1-828.

ACNOWLEDGEMENTS

We are grateful to Dr. Paolo Ferretti, Coordinator of
Mineralogy Sector of the MUSE-Museo delle Scienze
of Trento, for Mannia californica and Mannia androgy-
na spore SEM Zeiss images and Dr. Francesca Paoli of
the MUSE-Museo delle Scienze of Trento for the ste-
reoscope microscophy thalli sections of the same spe-
cies. Thanks also to Dr. Susanna Stefani for the English
revision of the text.

71






