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Abstract: This book contains keys to all terricolous astwdins hitherto
known from Italy (439 species). The introductionclides a critical
discussion of the term “terricolous”. The generayk provided with
descriptions and maps which show the hitherto kndistribution in Italy, is
followed by four smaller keys for beginners, lintitéo species found on
acid-siliceous and calciferous substrata, below ahdve treeline. A
glossary of 300 technical terms is included. Theidautline of the keys
was produced by program FRIDA, patented by the &hsity of Trieste.

Riassunta chiavi per l'identificazione di tutti i lichenetricoli italiani (439
specie, escludendo i basidiolicheni). Introduziodiscussione del temine
“terricolo”. Chiave generale, con descrizioni eteati distribuzione. Quattro
chiavi semplificate per i licheni di substrati sdi e calcarei, al di sotto ed al
di sopra della fascia montana. Glossario di 30fitartecnici. Le chiavi
sono state generate da un programma originale (KRIDrevettato
dall'Universita di Trieste.

Acknowledgements we thank Dr. Guido Incerti (Trieste) for technica
assistance in the preparation of the maps, and Miro Tretiach (Trieste)
for critical comments to the keys. The publicatairthis book was partially
funded by a MIUR grant to the senior author.






INTRODUCTION

This book, dedicated to “terricolous” species,his first in a
series of practical guides to the lichens of Itatpnceived as a
baseline for a forthcoming flora of the countryeldutline of the keys
was produced by program FRIDA, written by the jursoithor (see
later), while data input and descriptions are keysbnior author.

The instruments which led to the production of tbisok
originate from two projects co-financed by the i#tal Ministry for
Education in the period 2000-2004, under the dwacbf the senior
author. The first project has created ecologicsiriiutional and
nomenclatural databases searchable on-line for ofabie terrestrial
“plants” of Italy. These are:

1) Macrobasidiomycetd#tp://dbiodbs.univ.trieste.it/global/mush

2) Lichenshttp://dbiodbs.univ.trieste.it/

3) Mossesttp://dbiodbs.univ.trieste.it/global/mosses1

4) Liverwortshttp://dbiodbs.univ.trieste.it/global/epatl

5) Vascular planthkttp://dbiodbs.univ.trieste.it/global/floral

The second project (2003-2004) is presently implaing
morphological databases and interactive identificekeys. It aims at
making easier the identification of organisms binijog ecological-
distributional information and morpho-anatomicaladeto a program
for producing identification tools available ondin

The term “terricolous”

The term “terricolous” is ambiguous. It well desesvto be
discussed in an introduction.

“Terricolous” derives from the Latintérra”, which originally
referred to land as opposed to water and air @gjum et terra= the
sky and the earthterra marique= the land and the seagrrestrae
navalesquae pugnae battles on land and seterram attingere=
getting to the harbour). Later, it wased for solid ground in general,
and even for what we now call “soiltefrae solum= the soil;ea qua
gignuntur a terra =those things which arouse from sdi&€rram
subigere working the soilgleba terrae= a heap of soil).

The term *“soil”, as well, derives from LatinSolum is
something we can trample on by the sole (ltalissuela) of our feet
or shoestullius ante trita solo= a ground never trampled by anybody
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(Cicero); sederunt medio terra fretumque solahey were sitting on
bare ground (Ovidium}errae solum= the real soil (Lucretius!)]

The Greek counterpart foerra is 'ntl. In earlier timed n(J
was a primeval Goddess, the Mother Earth (the Gssidlellus of
Romans). The terrin CJevolved liketerra: it was used for anything
which is different from sea and the atmosphere,stuimething solid
under our feet, sometimes for what we call “scdl$ garly as Omerus,
we find the expressiotev ynv epaéeotal = working the soil).

The Greek counterpart obolum is TEdOV. Like solum
TEdOV has to do with the German-(English) concept of Gy’
(from the Barbarian rootgind’), e.g., €0 Tedov xeo = | let it fall to
ground, Aeschiluslledov was often used as the Latolumin the
widest sense, e.gEupwrmo tedov = the territory of Europe.
(Aeschilus). The Latin term for feet igedes(ltalian: piedi). For
Greeks and Romans the “groundiedov, solun) is something we
trample with feet.

SolumandTtedov are perhaps nearer to the modern concept of
“soil” (see later) than the almost mythologicalnerTerra andI'n.
However, the term “solophilous” was never appliedichens, being a
bad mixture of Latin and Greek, while the more eoty completely
Greek ternpedophilouss not good for lichens. The fully Greek term
“epigaeous” (sometimes spellegpigaei¢ can be used instead of
“terricolous”, with the same meaning, i.e. "growiogy the ground”. In
this book we use the term “terricolous”, becausen@e familiar to
Italians (erricolo) than the Greek “epigaeous”.

Apart from etymological matters, most lichenologisigree
that “terricolous” (“epigaeous”) lichens are thogeowing on the
ground, or on “soil”. In modern science, howevdre term “soil”
enjoys a plethora of widely different definitiony pbedologists, the
systematics of soil being even more complex andused than that
of organisms. Definitions such asaéterial in the top layer of the
surface of the earth in which plants can gfpar "a variable mixture
of organic and inorganic materials, which contaiige and
constitutes a complex biochemical system of sdligigids and aif
are of no great help for defining the guild of fteolous" lichens.

Soils can be mainly organic, mainly mineral, or tore of
these two components. On the organic side, canlfadtiéen, half-
living leaf of Saxifraga colonised byCaloplaca saxifragarumbe
considered as a “soil"? The border between liviegdlplant material
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and a “soil” is a faint one: the degree of decontpos of organic

material in order for it to be considered as realil” is controversial.
However, a layer of recently fallen leaves in aeftris an integral
component of the soil profile according to most gledists. On the
mineral side, things become even more confuseetishare cited in
many textbooks as the pioneers in the processpedifgenesis. Thin
layers of strongly weathered rocks can act as d”"“fwr several

lichens, but no phanerogamist would ever considemtas a “real
soil”.

Like organisms, soils have had a long evolution Earth.
According to Barreno (1998)Terrestrial habitats in the Palaeozoic
consisted only of siliceous rocks and mineral sthike first adaptive
radiation is likely to have occurred on these stdist..we should
distinguish between lichens of mineral siliceousl smd those
occurring on organic soil, the latter habitat ceirtty being much
younger....A relatively young genus, liE&adonia finds its maximum
diversity on such substrdtarhis sentence is worthy of consideration,
as a trigger for further research.

The present book deals with “terricolous” licheHsw do we
define this ecological guild?

Some “terricolous” lichens exclusively grow on psednantly
mineral soil (e.gSolorinella asteriscys others are found on living or
half-dead plant debris on the ground (&€gloplaca tiroliensi$, still
others only occur only on humic, organic soil (e@ladonia
macrocera¥ In their checklist of Austrian lichens, Hafelin& Turk
(2001) were so brave as to distinguish betweentlstriterricolous”
species (those growing only on “real soil”), andgé which occur as
epiphytes on living or half-dead bryophytes, orliemg plants found
on the ground.

In this book, however, the term “terricolous” haseay broad
sense, perhaps closer to the roots of the termt”*sbrefers to all
lichens found on the ground, irrespectively of Wieetthey occur on
mineral or humous soil, strongly weathered roclkesgddbryophytes or
small, half-dead plants.

One could rightly wonder whether such a broad defim is
adequate for delimiting a clear-cut guild of ecatadly different
organisms.

Several lichens which usually dwell on rocks or kbar
occasionally become “terricolous”. Such shifts e tmain substrata
are most common in strongly oceanic or contineatals, e.g. along
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the coasts of W Europe and in the steppes of C.Adia senior
author has seeRamalina farinaceandLobaria pulmonariagrowing
on soil in Portugal, and a hill near Lake Baikalosk “soil” was
covered by a lichen community dominated®grmelia caperataand
other foliose lichens, very much resembling thatcwitan be found
on isolated trees near Trieste. Several epiphytiemlithic lichens
occasionally occur on “soil” in the most humid pgarof the
Mediterranean, and in the driest valleys of thesAldot all of them
are included in these keys, the selection beingictsd to the most
common ones.

Italy, however, is the “temperate” countpar excellence
wheremost lichens are bound to a given type of substkags to the
“terricolous” species of Italy may have a practisahse.

The terricolous lichen vegetation of Italy

No study was ever published on terricolous lichen
communities in Italy. Northern and Central Europas- the whole
circumboreal-subarctic zone - are better known, tduie prominent
role of terricolous lichens in these biomes (seg Element 1955,
James et al. 1977, Gilbert 1980, Daniéls 1982, &hflksanen 1990,
Paus 1997, Fryday 2001). The work of Kalb (1970yhocaigh
restricted to a narrow area, gives important insigm the terricolous
vegetation of the Alps. Southern Europe, on thetreoy, is almost
unexplored, with relevant exceptions due to Sparmsthors (e.g.
Crespo & Barreno 1978, Egea 1985, Burgaz & Ventardi990,
Barreno 1991), who described the terricolous veigetaf dry areas
of their Country. In other dry areas of the work$p. America and
Australia, intensive research was devoted to “saibts”, often - not
always - without much detail about the species n@kip the so-
called “crusts” (for a review, see Rosentreter &frigje 2002).

At least in Europe, the scarce interest for “teoas” lichen
communities could be due to methodological probleefated to the
prevailing phytosociological approach (Nimis 199T)erricolous
lichens grow together with vascular plants and phytes, and are
just one of the components of vegetation. Sevardioas wondered
whether it is correct to describe “terricolous &chcommunities”
without considering the other organisms occurriogether with
lichens (for a discussion see e.g. Barkman 1958nidNi1991).
However, it is difficult to put together three exyse a lichenologist, a
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bryologist and a “botanist”, for studying a licheoh terricolous
vegetation. In the European phytosociological ditere there is a huge
number of relevés produced by non-lichenologisteeyl mostly
contain records of species such &lationia pyxydata Cetraria
islandica Toninia coeruleonigricansPeltigera caning which tell
very little on lichen vegetation.

The best-known communities are those where liclaasso
prominent as to force serious phytosociologistdi far assistance by
a lichenologists: the Toninion (the famous Bunte
Erdflechengemeinschaftthe carpets o€ladonia found under pine-
woods or amondgrhododendrorheaths in the Alps, the vegetation of
wind-swept ridgesl(oiseleurio-Alectorietum

As a result of this state of affairs, the seniathar of this book
is not able to describe the “terricolous” lichemggtation of Italy.

In order to provide a kind of “State of the Art’rfadhe next
generation of ltalian lichenologists, we presentehewith a few
comments, the honest phytosociological scheme afthW(i1995),
warning that it is based on a few papers only, that largely
incomplete, and that much interesting work is ndeoefore to attain
a clear picture of the terricolous lichen vegetatd Italy.

Physcietealomaselli & De Micheli 1957
Xanthorion parietinagOksner 1928 - Strongly nitrophytic, mostly
epiphytic communities of well-lit situations. Oceasally, at bird
perchings' sites severa{anthorion species may occur on the
ground, mostly on bryophytes, especially on catoifie subsrata.
Only a few of them are included in the present keys
Cladonio-Lepidozieteale&ek & Vondr. 1962 — Communities of
lichens and bryophytes on rotting wood. Only a fgvecies are
included in the present keys, the border betwettimgowood and a
real “soil” being rather ambiguous.
Psoretea decipientiMattick ex Follm. 1974 —Toninion sedifoliae
Had& 1948 - Lichen-rich communities of calciferous dudns.
Toninio-Psoretum  decipientis Stodieck 1937 -
Dominated by several species Bbninia Fulgensia Catapyrenium
s.lat., this vegetation of open calciferous soibstrfrequent below the
alpine belt, includes different communities - sevesf which await
description.
Cladonietum convoluta&aiser 1926 — Dominated by
Cladonia convoluta C. rangiformis C. subrangiformis.Found in
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slightly more sheltered and humid situations thé&e Toninio-
Psoretum Frequent also in areas with sand dunes, mosthtriadunal
depressions, from the mediterranean to the subereatiean belts.

Cladonietum symphycarpd2oppelb. in Klem. 1955 —
Cladonia symphycarpjaC. polycarpoidesC. pocillum A rather ill-
defined community of calciferous soil, somewhat eintediate
between th&ladonietum convolutaand theToninion with optimum
in the mediterranean-submediterranean belts.

Psoretum decipientisFrey 1922 (= Fulgensietum
alpinum Poelt) - The counterpart of tA@ninio-Psoretum decipientis
above treeline, mostly on intermediate, weakly italous soil. A ill-
defined “community”, characterised by the presenéeFulgensia
bracteataand perhaps oPlacidium lachneumThe vegetation with
Solorinella asteriscustill awaits description.

Endocarpetum pusilliGalle 1964 — A poorly defined
“community”, characterised byEhdocarpon pusilluthand perhaps
by Anaptychia bryorumit colonises thin layers of soil on steeply
inclined faces of siliceous rocks with dripping w@fater in the
continental Alps (Kalb 1970).

Ceratodonto-Polytrichetea piliferi Mohan 1978 - Lichen-rich
vegetation of siliceous soils, often dominated byobhytes.

Peltigeretalia Klem. 1950 - This “order” of the
phytosociological hierarchy is supposed to includk lichen-rich
communities on siliceous ground. After the monograp Peltigera
by Vitikainen (1994) the namePtltigeretalid sounds like a garbage
can from old times. The many speciesR#ltigera have different,
nuanced, not always well-known ecological requiretee Many of
them could be used to distinguish among lichen-gommunities
which hardly can be subsumed under the same urabrell

Baeomycion roseiKlem. 1955 - Lecideetum uliginosae
Langerf. ex Klem. 1955 - Pioneer communities oflasmil dominated
by crustose lichens.

Cladonion arbusculaeKlem. 1950 - Subarctic-subalpine
communities of well-lit situations, occurring oniéasoil, dominated
by species ofCladonig such asC. arbusculas.lat, C. crispata C.
pleurota C. rangifering C. uncialis.

Cladonietum mitisKrieger 1937 — This is the typical
“reindeer lichen community” - perhaps the only omhich really
belongs to th&€ladonion arbusculae most frequent in the subalpine-
alpine belts, both in tundra-like vegetation andthe understory of
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very open coniferous woodlands (esp. in the mostiwental parts of
the Alps, where it can descend to ca. 1000 m)s hdat uncommon
throughout the Alps, and it occurs in fragmentang ampoverished
forms also in the Gran Sasso and Majella Massi&e&gennines).

Cladonietum foliaceae Klem. 1955 — This
“community”, dominated byCladonia foliaceaand certainly not
related with theCladonion arbusculageis the silicicolous counterpart
of the Cladonietum convolutaeln Italy, Cladonia foliaceaoccurs
from the mediterranean belt to near treeline, anlikely to take part
into several, well-distinct communities which, howg still await
description.

Cladonietum destricta&rieger 1937 - This ill-defined
community is characterised by the dominanc€efraria aculeataa
species which, in Italy, is broad-ranging, and Wwhi likely to be an
element of different vegetation types.

Cetrarion nivalisKlem. 1955 — Arctic-alpine communities of
wind-swept ridges above treeline, dominated Blavocetraria
cucullata F. nivalisandThamnolia vermicularis s.lat.

Empetro-Cladonietum stellaridu Rietz 1925 — A
well-defined, mainly subarctic-subalpine communitf mostly
organic, acid soil in well-lit but wind-protectedather humid
situations, characterised by the dominanc€laidonia stellaris,and
by the higher frequency @&. amaurocraeaThis community - which
has little to do with theCetrarion nivalisand is more related to the
Cladonietum mitis needs a long ecological continuity. Hence, it is
very rare, and strictly limited to above treelinghe Alps of Italy.

Loiseleurio-Alectorietum ochroleucd2u Rietz 1925 —
The typical community of wind-swept ridges (shambw-lie) above
treeline, best developed on siliceous substrataalsat occurring on
calciferous ground. It is dominated b&lectoria nigricans A.
ochroleuca Flavocetraria cucullata F. nivalis Thamnolia
vermicularis s.lat Common throughout the Alps, it also occurs in an
impoverished form in the Gran Sasso and Majella dWas (C-
Apennines).

Solorinion croceaeKlem. 1955 — Arctic-alpine to
subarctic-subalpine communities of siliceous, mardess acid soill,
near or above treeline. Best developed and mostiricted to the
Alps in Italy.

Lecidomatetum demiss&eey 1923 — Characterised by
the dominance dfecidoma demissuynthis “community” of siliceous

15



substrata above treeline is actually dominated ighdr plants: the
lichens (among themCetraria islandica Cladonia coccifera
Protopannaria pezizoidesSolorina crocea Stereocaulon alpinum
etc.) colonise the bare soil amongst tufts of gres$he soil is mostly
clay, with an organic component, hence rather hurRiektricted to
the Alps in Italy, with some species reaching sdotlthe mountains
of Sicily.

Lecideetum limosaeKlem. 1955 - A pioneer
community of (mainly) crustose lichens, occurring maked soil in
sites with a long snow-lie, e.g. in clearings opile grasslands.

Stereocauletum alpiriirey 1937 — Characterised by the
dominance ofSolorina crocea Stereocaulon alpinunand Cladonia
macrophyllodes this community very much resembles the
Lecidomatetum demissabut tends to colonise mineral acid soil in
slightly drier, more illuminated situations. In ligait is restricted to
above treeline in the Alps.

Caloplacetum nivaliskalb 1970 — Characterised by
Arthrorhaphis alpina Bryodina rhypariza Bryonora castanea
Caloplaca nivalis this community colonises pockets of mostly
organic soil in depressions with a long snow-liesditeous substrata.
It is restricted to the Alps in Italy.

Megasporion verrucosaeKalb 1970 - Arctic-Alpine to
subarctic-subalpine communities of living or monblubryophytes
and plant debris on calciferous substrakdedaspora verrucosa
Mycobilimbia hypnorumPertusaria geminiparaetc.).

Megasporetum verrucosaerey 1927 — A rather ill-
defined, arctic-alpine community of more or lesdciéarous soil,
found in rather sheltered situations with a longveiie. It is
apparently dominated b@yalecta foveolarisRinodina mniaraeaR.
turfacea Solorina bispora Vulpicida tubulosuswith several species
of the following community.

Caloplacetum tiroliensiKalb 1970 — Dominated by
species such aSaloplaca ammiospilaC. cerinav. chloroleuca C.
saxifragarum C. tiroliensis Lecanora hageniiv. fallax, Lecidella
wulfenii, Peltigera lepidophoraPhaeorrhiza nimbosahis vegetation
is fairly common above treeline, on calciferous sdtdta, mostly on
plant debris and bryophytes in rather exposed, -kteflituations.
Widespread throughout the Alps, well-developed afsadhe Gran
Sasso and Majella Massives (C-Apennines), it ocals® in the
highest calcareous peaks of the S Apennines feddllino Massif).
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The senior author of this book is not a supporfethe so-
called “syntaxonomical” approach of phytosocioltgjisThe existing
phytosociological schemes are based on old spedasepts, and
often on a poor knowledge of species. Some examitiesrecently-
revised gener&atapyrenium s.lat(Breuss 199D and Placidiopsis
(Breuss 1996) include many species which occurhi $o-called
Toninionn in the phytosociological literature they were hos
subsumed under the epithdDérmatocarpon trapeziforrie Before
the monograph ofoninia by Timdal (1991) most terricolous species
were called Toninia coeruleonigricais Even for Peltigera
information is scanty: before the monograph by Réithen (1994)
most phytosociologists recognised a few speciesy delg. P.
aphthosaP. canina P. rufescens The genug-ulgensia one of the
most characteristic elements of tfeninion like Endocarponand
many other groups, is still in need of a thoroug¥ision.

Much work is needed to appreciate the real rolécbens in
the “terricolous” vegetation of Italy.

Three suggestions from the senior author to thé gexeration
of Italian lichenologists: 1) be accurate in idgnitig the species (this
book might be of some help), 2) avoid the phytosiogical
“orapronobis, 3) use a rigorous sampling design in your steidie

Identification and classification

After Gutenberg, information useful for identifyirigganisms
was printed on paper, as in any classical Flord, ianthe present
book. The constraints of a paper-printed text Haweed most authors
to organise information according to the hierarahischeme of
biological classification.

Classical keys first lead to families, then to ganand finally
- if everything works - to species. Supraspecifixat often need
“difficult” characters. Many of the easy-to-look-ataracters, such as
the colour of the thallus, and those referring toolegy and
distribution, are alien to the hierarchical-taxomorscheme. There is
an abysmal difference between the amount of infatonarequested
by a classical flora, and that which would be eroioy giving a name
to an organism. Odd options may be encounteredh s the
distinction between two species that never hadpteasure to meet
with each other, having completely different ecgl@ad distribution:
that between two lichens, one with a yellow, thieeotwith a black
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thallus, using the character. “ascuBorpidia-type”. The old
hierarchical-taxonomic scheme still maintains angrent position
for projects aiming at producing a “global” key fany group of
organisms. Until now - fortunately - no such keysrevproduced for
lichens (see later).

Classification and identification - albeit relatebelong to two
different operational processes (Bridgman 19273s€lfication is the
job of taxonomists, identification can be fun forybody. The great
American lichenologist Mason Hale was aware of fait when he
produced the classical “bookldtfow to know the lichendHale1969,
1979).

Nowadays, information can fly on wings much stranged
elastic than sheets of printed paper. Computereb@segrams can
utilise, in a multi-dimensional way, a wealth of mpbological-
anatomical data, plus the distributional-ecologinérmation usually
hidden in the large ocean of scientific literatukeevolution!

Traditional floras had several drawbacks:

1) Being printed on paper, their content is "frdzedomenclatural-
taxonomic changes, progress in floristic exploratithe discovery of
new species, often render a flora outdated withifeva decades.
Computerised systems, on the contrary, can be egdatd corrected
in real time.

2) The larger a flora (or a taxon) is, the mordicift it is for the user
to identify an organism. Computerised tools petmiteduce the set of
organisms using different combinations of morphadaly ecological,
distributional characters.

3) Traditional keys are "rigid". They contain a kugmount of
information which is frozen into the format and tlogical structure
selected by the author. Computerised floras, béwmlgstic”, can
generate products which would have required a langeunt of work
in the past. Some examples: a) regional-local $ld¢eag. of a biotope,
a natural park, a province); b) keys for "virtuahbitats”, by
combining distributional data with ecological indior values (see
Nimis & Martellos 2001), c) keys for special users.

In Italy, lichens are widely used in educationabjpcts at all
levels, from the ground school to the universitRIPA (see later) not
only permits to construct keys for the area in \whibe school is
located, but also to adapt the language to the atidumal level of
schoolchildren (see Nimis et al. 2003). Some characcan be
automatically downscored in the keys (e.g. the ueé
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Paraphenilendiamine for colour tests, which, besagcerogenic, is
not appropriate for children).

4) Databases are “accumulative”. A small databasg (imited to a
taxonomic group, or to a local flora) can be thartsig point for

future expansions. For example, the production kéyaof terricolous
lichens known from Slovenia has required the addivf 17 species
only to the Italian database.

5) Outputs can be edited in several different fasm&rom simple
texts to illustrated books (see Nimis et al., 2008)y user can now
produce her/his "personalised booka"la carte on-line A warning

for the “global” publishing industry?

The present book is still printed on paper. Onelccownder
why at the same time - it is made freely availainlethe internet
(http://dbiodbs.univ.trieste.it).

Databases are ephemeral: an economic crisis, thegehof
policy in a Department, the sudden demise of Th&eBsor, could
prevent the purchase of new servers, the payment¥éébmaster, any
further updating.

On-line databases can disappear in the mattefeaf &aours.

Paper-printed information, while bulky and rigidjllsmay
enjoy a longer, safer life-span.

Program FRIDA

One of the first and best known packages for augre
identification is IntKey, based on the DELTA formeeveloped in the
CSIRO Division of Entomology (Australia) startingpin as early as
1971 (http://www.biodiversity.uno.edu/delta/). f&ilities include the
generation of descriptions and conventional kelys, donversion of
data for use by classification programs, and paekdgr interactive
identification and information retrieval. The systes capable of
producing high-quality printed descriptions. IntKegenerates
conventional identification keys: in selecting dwers; at any step,
the program determines how well they divide theaming taxa, and
balances this information against subjectively aebeed weights
which specify the ease of use and reliability o# ¢haracters. The
system is in use worldwide for a wide array of oiges, including
viruses, corals, crustaceans, insects, fish, fysdgnts, and wood.

IntKkey was tested in Trieste in 2000 on some ssgbsdt
lichens. A trial was also made on the genera ofrdraceae occurring
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in NE Italy (Ganis et al. 2000, and http://www.umtiieste.it/
~biologia/gram/ indxgram.htm). The judgement of {reckage was
positive, but several negative aspects were alsdgubout.

For lichens, IntKey was adopted by LIAS Global System for
Lichenized and Non-Lichenized Ascomygetes ambitious, well-
established, multi-authored information systemtfa collection and
distribution of descriptive and other biodiversdgita on lichens and
non-lichenised ascomycetes coordinated by the Butas
Staatssammlung Minchen (Rambold, 1996-2004).

One could wonder why, instead of joining LIAS, wave
produced our keys using a different program. Thenmaason is the
critical attitude of the senior author toward “gédlbprojects.

The Utopia of a unique, “global” system which abplermit to
“give a name” to any organism collected on Eartfusified by the
progress of informatics, but not by the state-ofedrknowledge on
biodiversity. Such a Utopia was conceived for a M/owithout
problems. The present World, however, is full oblgems. Two
examples: 1) DoesHelocarpon crassipesoccur in the Alps?
According to some checklist, yes. Other authorsntam that the
populations of the Alps differ from those of N Epep further study is
needed. 2) Is the continenf@irina stenhammara “good” species or
just a morph oDirina massiliensid. sorediat& Tehler (1983) is for
the second option, other authors (e.g. Hafellmeltti., and the senior
author) still have doubts. DNA data could perhagsgesthe problem.

Contrasting opinions by different authors are pdweériggers
of research: they point to problems. Global systamesfull - as the
present book, or any monograph, checklist, andaflorof hasty
synonymisations, wrong species concepts, and wrosgprds.
Nothing new, no problem. But a disaster if sucheaays will become
the “only” way to access biodiversity informatiorosdwide. If the
next, probably small, generation of lichenologistt be fed on clicks
into “The Global System” to get inspiration for easch.

A “global” repository of taxonomic-morphologicalformation
is certainly possible, useful, and desirable. Hoaveif this were the
only one on Earth (can we imagine more than onebdgl' system?),
it could turn into a nightmareThe McDonaldization of Taxonorfy
with swards of young lichenologists from Italy tm&apore eating the
same taxonomicaBigMac “Global” projects must live in the real
World. The real World is diverse, full of differestystems, ideas,
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taxonomic concepts, sometimes in agreement withh eather,
sometimes not, as in the old “Floras”.

We did not join LIAS because we wanted to give adesb
contribution to the diversity of ideas and appraacin the “global”
World.

In 2000, the junior author proposed to write a clatgby new
program. Work developed in a continuous, inten$tenoconflictual
interaction between the two authors. This was algo@rcise for both
of them, which contributed in making the softwarigedtable to
colleagues who know well the plants, but are najuacted with
computers.

The result is program FRIDA, which attracted theeiiest of
AREA Science Park Trieste in the framework of pto@ISTER, that
financed the promotion of its products, and itseptihg by the
University of Trieste

Procedures and functions of FRIDA are written in/$QL
language, running on a Oracle Database Serverhwiconnected to
the Web by an Oracle server. FRIDA is flexible, itse does not
require learning any special language nor usingesotb input
information, and is able to export data in sevethér formats.

Partial on-line access to keys produced by FRIDAwvgilable
since May 2003 througiTALIC (http:/dbiodbs.univ.trieste.it), limited
to terricolous lichens (Nimis & Martellos 2003). Amteractive key of
vascular plants of the Trieste Karst, produced BYCRA, is available
at http://dbiodbs.univ.trieste.it/quint/carso/ihtml.

The keys printed in this book and those availaloldiree look
similar, but are basically different. In the ondimersion, the user can
specify any set of ecological, distributional, muoppgical or
chemical characters he likes. These charactemsdtilters” reducing
the set of species included in the key. For examplene has found
Caloplaca cerina a crustose lichen with a grey thallus and orange
apothecia reacting K+ red on a tree near Trieste, @an limit the
search to *“crustose”, “thallus neither dark nor Iosgtorange”,
“apothecia yellow to orange”, “on trees”, “Triest@he result is a key
to 6 species, without questions such Bldtobiont trentepohliofe’,
“Spores polar-diblastiZ’, “Cortex paraplechtenchymataeis

The users of paper-printed keys, such as thosaisfbook,
cannot enjoy such privileges. However, informatissdeveloping
rapidly: multi-dimensional identification tools wibe soon available
on-line.
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The distributional-ecological filter: ITALIC

The present book also includes four simplified kieydichens
of calcareous and siliceous substrata, above almividée montane
belt. They were produced by joining FRIDA with infeation stored
into ITALIC, the information system on Italian lichens (Nimis &
Martellos 2002)

ITALIC was created in 1999, when the junior author preg@os
to the senior one to transform his bulky catalogtidtalian lichens
(Nimis 1993) into a database searchable on-lineceSihen|TALIC is
being developed as an organiser of several datalagsding with the
lichens of Italy, such as herbaria, regional chetkl archives of
pictures and maps, and presently FRIDA.

The first version of TALIC was searchable in the internet since
October 2000, the second version was publishedinenih 2001
(Nimis & Martellos 2002), a third version appearadMay 2003. In
2003, a thesaurus of more than 12.000 infragengpiteths was
incorporated into the system, which permits conoactvith other
databases following different nomenclatural stadsla(Nimis &
Martellos 2003).

Lichens are broad-ranging; many species presehéaly also
occur in other European countries, several of tegtand to the whole
holarctic region, sometimes to the Southern Hengsphinformation
from ITALIC could be useful outside the narrow borders of lItal

A description ofITALIC can be found in Nimis & Martellos
(2002). Here we only mention the data used for pcody the
simplified keys.

Geographic subdivisions— Maps (see later) and simplified keys are
based on two main subdivision of the Country:

1) Administrative regions. 21 Operational Geograpdnits (OGUs,
see Fig. 1), the small Province of Trieste beingas&ted from Friuli
due to its peculiar biogeographical features. FmhespeciedTALIC
gives references for each region, limited to papmrblished after
Nimis (1993).

2) Phytoclimatic areas. 9 OGUs, delimited on thsidbaf several
GIS-maps (altitude, precipitation, etc.), also mgkinto account the
climatic difference between the Tyrrhenian (hunadyl Adriatic (dry)
parts of the peninsula (Nimis & Tretiach 2004). GQoomness-rarity
values (see later) were calculated for each tax@ach of the 9 areas.
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A0) Nival area well above treeline, in areas occupied by glagier
near the tops of the highest mountains (Alps only).

A) Alpine area(above treeline in the Alps and in the highestkpea
of the Apennines, Gran Sasso and Majella Massivesbiruzzi).
An area devoid of trees, where terricolous lichgive rise to a
diversified palette of communities, depending ore tmain
substrate, and on microhabitats (from fissures h&f tocks to
organic soil in snow-beds). The so-called “arctpmiree” element is
most common on acid siliceous substrata, whereay sj@ecies of
calciferous ground extend to the high mountainsAsia (Nimis
1999).

Al) Subalpine-oroboreal arefnear treeline in the Alps, dominated
by Larix-Rhododendronalso including semi-natural, clos&icea
abies forests). Several so-called “boreal-montane” lichdorm
distinct communities, such as those dominated bgcisp of
Cladonia In ltaly, the limit of most arctic-boreal vasculplants
lies somewhere in the N Apennines, with the reléexception of
the Gran Sasso-Majella Massives in the Central Ap&s. As far
as lichens are concerned, however, the mountaif@atzbria and
even those of Sicily do still host several so-ahlfleoreal” lichens.

B) Oromediterranean aredgabove treeline outside the Alps and
Abruzzi). In southern and insular Italy only a fewountains attain
treeline. Some of them (e.g. the recent Etna VwaarSicilia, and
the much older Gennargentu Massif in Sardegna) agstculiar
vegetation, dominated by thorny-shrubs of the gehstsagalus,
Tragaganthasection. The thorny-shrubs formations of the
mediterranean mountains have an old history, peridaging back
to the Messinian period, when the Mediterranean wasemi-
desert, biogeographically connected with the InaTiaranian
region (Pignatti et al. 1997, Nimis 1981). The &ohflora of the
few truly Oromediterranean peaks of Italy still @waxploration.

C) Montane area(beech forests). Beeclrggus sylvaticais the
dominant tree in the mountains of Italy. In the &lpforms pure to
mixed forests (withAbies albain cool-humid situations), with a
broad altitudinal range, from ca. 600 m, in contagth the
submediterranean belt, to ca. 1800 m, in contaitt thie oroboreal
belt Along the Apennines, down to Sicily, albeit twaktand
shrub-like, beech marks treeline, but it does oo is Sardegna.
During the glacial periodsFagusforests and their flora were
confined to refuges in southern Europe, esp. inBhtkan and
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Italian peninsulas, and later expanded northwatids, vascular
flora of beech forests becoming poorer from soutl&irope to S-
Scandinavia (Nimis & Bolognini 1993). Beech foreste the
“national” forest of many C-European writers anc{so but those
of Italy and the Balkan Peninsula are the “originahes, those
with the highest diversity. The beech forests afylthowever, are
still a mystery for lichenologists: some of theng(e¢hose in the W
part of Calabria), host an unusually rich, intaregt luxuriant
lichen vegetation (e.g. with mediterranean-montgexies such as
Melanelia laciniatula Physconia venustaand Ochrolechia
balcanicg, others - even those located in rainy areas f&ags of
Liguria and Friuli) - are almost a lichen deserheTbalance
between air humidity and precipitation in the lidjuiorm can
perhaps explain the dramatic differences. Commaragy
values (see later) for beech forests wrongly cardide beech-belt
as a continuum from the Alps to the mountains ofl\5iA clever
exploration of the lichens in Italian beech-forestsild give rise to
interesting results. Interestingly, no terricoldichen of Italy has
an optimum on mineral soil in this belt, but thestdbution of
many species dPeltigerastill awaits further study.

D) Submediterranean are@eciduous oaks, excluding E and F):
the submediterranean area, lying between the menssl the
mediterranean belts, covers most of the lowlandshalts of Italy.
The potential vegetation is dominated by decidutess, esp.
Quercusand Carpinus most forests having being substituted by
coppices dominated ystryaandFraxinus ornusurban areas and
cultivations. The glacial and post-glacial historyof
submediterranean forests is similar to that of bdecests, with a
difference related to the thermic requirements led tlominant
trees, which survived in warmer sites, mostly wlend areas, esp.
in S Italy. The vascular flora is richer in the #gupoorer in the
north (see Bolognini & Nimis 1993), while licherthiness mainly
depends on air humidity. ITALIC, the submediterranean area is
split into three different OGUs: 1) Padanian (treepfain, mostly
occupied by urban areas or intensive cultivatiah®sost devoid of
forests), 2) Tyrrhenian (exposed to humid air mglssand, 3) the
present OGU, which includes what is left excludangas nr. 1 and
2. This area includes the hills and the alpineeyallof N Italy, and
the eastern part of the Peninsula (see mdpALIC).
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E) Padanian area(the plains of the North, plus a narrow strip
along the eastern side of peninsular Italy): thishie most heavily
anthropised part of Italy, where several speciesndb occur
because of pollution and/or almost total deforemtat Before
Roman colonisation, most of the Po-plain was cavdrg dense
deciduous forests. Presently, it is an agriculfumatiustrial or
densely urbanised area. This OGU has no biogeograpganing
(it formally belongs to the previous OGU): it wastablished only
because of its peculiar features, which are natdeable to lichens.
F) Humid submediterranean areélyrrhenian), (as D, but
restricted to areas with a warm-humid climate: $enis &
Tretiach 2004). The western part of the Italian iRsma has a
mild-humid climate generated by Tyrrhenian maritiene masses,
while the Adriatic coast, on the lee-side of theeApines, is
subject to cold-dry winds from Eurasia during wimt&yrrhenian
Italy is characterised by several suboceanic spes@me of which
have clear tropical-subtropical affinities. The aimdl extent of
maritime influence differs according to the preseabsence of
high mountains stretching parallel to the coastsingg more
pronounced in Tuscany and Latium, where the hunyidhEnian
air masses can reach the watershed of the Apennifles
submediterranean part of Tyrrhenian Italy was diédichtaking the
arbitrary threshold of 100 m as the limit betweeaditerranean
and submediterranean vegetation (like in the mappatential
vegetation by Tomaselli et al. 1973), and considerihe main
geomorphological features. For further details d¢enis &
Tretiach (2004).
G) Humid Mediterranean are@l'yrrhenian): see previous point.
H) Dry Mediterranean areaContrary to the Iberian Peninsula - a
small continent in itself - the narrow Italian Pesula and its
islands, bathed on all sides by the Mediterranese]y experience
extreme climates. There are, however, a few pdritaly which
have a really dry-mediterranean climate. Thesenasstly located
in S Sicily, SE Sardegna, and in parts of PuglachSareas are
important for terricolous lichens: they host seVespecies also
occurring in N-Africa, and sometimes in the steppesl semi-
deserts of C-Asia (Barreno 1991). After Nimis & Rq&987), no
thorough exploration of dry-mediterranean Italy waslertaken: in
our opinion, an exploration of this area is likely produce
interesting results.
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Fig. 1 — The geographic subdivisions of Italy ageopin this bookAbr: Abruzzi,
Bas Basilicata, Cal: Calabria, Camp: Campania,Emil: Emilia-Romagna,Frl:
Friuli, Laz: Lazio, Lig: Liguria, Lomb: Lombardia,Mar: Marche,Mol: Molise,
Piem: Piemonte,Sar: Sardegna,Si: Sicilia, TAA: Trentino-AltoAdige, Tosc
ToscanaUmbr: Umbria,VA: Val d’Aosta,Ven: Veneto,VG: Venezia Giulia.
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Fig. 2 — The main bioclimatic
subdivisions of Italy adopted in this
book: a: alpine, subalpine and
oromediterranean, b: montane, c:
submediterranean,d: padanian, €
humid submediterranean (Tyrrhenian),
f: humid mediterranean (Tyrrhenian),
g: dry mediterranean.
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Altitudinal distribution - This parameter refers to potential
vegetation only, on a 6-class ordinal scale:

1) eu-Mediterranean belt (potential vegetation: rgneen

Quercus ileXorest),

2) submediterranean belt (deciduou®uercus-Carpinus

forests),

3) montane beltHagusforests),

4) Oroboreal belt of the Alps (natul@icea abiesandLarix-

Pinus cembratands),

5) Alpine and oromediterranean (above treeline e t

mountains),

6) Nival.

The island of Sardegna is a special c&sgusis missing, and
the few remains of the “montane” belt, largely degtd by cattle-
grazing, consists of scattered forests dominatetelryand Taxus.In
this book, the altitudinal belts of Sardegna wetgisted as to fit those
of Arrigoni (1968), but the "submediterranean” belly be dominated
by evergreen forests, the "montane” belt by deaiduoaks, or by
remnants of ancient woodlands. On the whole, tlmdasof Sardegna
does not fit in the phytoclimatic scheme adoptethis book.
Commonness-rarity - The related concepts of “commonness” and
“rarity” are difficult to define, and hence intrieally fuzzy ones. A
given species might be fairly “common” in a narr@@GU, while it
may be extremely rare when the OGU is made bro&aerexample,
Cetraria islandicais fairly common in the Alps, rare along the
Apennines, extremely rare in the mountains of §icnd certainly
absent in the Po-Plain. There is obviously no semspecifying its
“commonness” nationwide. ITALIC, commonness-rarity - as a first
approximation - was calculated separately for eadththe 9
phytoclimatic areas, on the basis of three maitera: a) number of
samples in the TSB lichen herbarium (% on the tdtal each
phytoclimatic area), b) number of citations in titerature (taken
from ITALIC), c) an expert judgement used in particular cdeas
that of recently-described taxa). A detailed exateom of the
methodology will be presented in a forthcoming pa@®mmonness-
rarity was expressed on a 9-class scale, as fallewsbsent,er:
extremely rare,vr: very rare,r: rare, rr: rather rare,rc: rather
common,c: common,vc. very commongc extremely common. The
"er" class was adopted for lichens which are knowmnfiess than
five stations, and/or were not found in recent smexcluding most
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recently-described species, and taxonomically veoprly known
taxa. This parameter was used to produce the ldisish maps (see
later).

Maps - Distributional maps appear at the left sidehaf description of
each taxon. They show - with different shadingbe probability of
encountering a given species in a given part octheitry. The maps
are automatically produced by crossing informatrom ITALIC with

a GIS-based map subdividing Italy into phytoclimatareas,
administrative regions, and altitudinal belt§TALIC provides
information on: 1) commonness/rarity in the 9 plajitoatical areas,
2) Presence/absence in the administrative regi@mg in the
altitudinal belts. The overlapping of the 9 phytodtic areas and of 7
altitudinal belts upon the regional borders (theahbelt being merged
with the alpine-oromediterranean belts) produces naap
(downloadable fromITALIC) with 97 OGUs, each of which has
different shadings, related to commonness-rarityth wa single
constraint: if a species was never reported fraiegeon, all of its area
remains white. These maps are likely to changevettyeupdating of
ITALIC , e.g. when a species is found as new for a regitweir
ephemeral nature, however, can be beneficial fdrehologists: it
gives an added value to good floristic papers whaehly find a space
in high-impact journals. Any record of a specieand as new to a
region immediately modifies its map, contributiroget better image of
its country-wide distribution. Due to their smalizes the maps
included in this book utilise only 4 commonnesstyaclasses: 1)
extremely to very rare, 2) rare to rather rarerd@8her common to
common, 4) very to extremely common. More detaitedps are
available on-line throughrALIC.

Indicator values - Ecological Indicator Values (German:
Zeigerwertg are expert assessments which express the eaallogic
range of organisms with respect to different ecalalgfactors. They
are, at least in Europe, one of the most frequenslgd tools for
summarising the complex body of knowledge on thelogy of
organisms. Ecologists are rarely able to produeagiptive models.
However, we have now a huge amount of information tbe
ecological requirements of organisms, mostly hidden many
scattered publications. For vascular plants, the-kieown indicator
values are those proposed by Landolt (1977) forSWwess flora, and
by Ellenberg (1974, 1991) for that of Central Ewolndicator values
are presently available for several other organigts diatoms (Van
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Dam et al., 1994), bryophytes (Dull 1991) and lich€Wirth 1991,
1995: Central Europe, Nimis 1999b: Italy). In thisok, indicator
values (taken from the latest versionl®ALIC, Nimis & Martellos
2003) were used for producing the simplified kelisey specify, for
each factor and for each species, a range on asS-drdinal scale.
Only one value, that relative to pH was used, jgasse lichens of
siliceous and calcareous substrata. The indicalreg for pH are as
follows: 1) on very acid substrata, such as very arganic soill,
rotting wood, mineral soil deriving from acid s@éous rocks, 2) on
acid substrata (a buffer between 1 and 3), 3) ®aad to subneutral
substrata, such as soils deriving from base-riditesus rocks
(weakly calciferous sandstone, basic volcanic rpdkasalt, some
types of brick and tiles, etc.) 4) on slightly lmasubstrata, such as
soils deriving from calciferous sandstone, 5) osiba&ubstrata, e.g.
more or less mineral soils deriving from pure litoee.

Notes- The notes which appear at the end of descripaoadasically
taken from the "8 version of ITALIC (Nimis 2003), with several
modifications, which will be incorporated in thexmeersion. In order
to automatically produce notes in paper-printednfathose of TALIC
were split into two distinct fields: a) informatiaf general interest,
which can live independently from that providedthg system (e.g.
ecology and general distribution), b) informatiohieh is bound to
literature records of no general interest, or whichnnot live
independently from the system (e.thé record from Piedmont by XY
Is dubious, because...&t¢ see also note to speciey ¥tc.). Only the
former were included in this book. The notesIBALIC, however,
were written in a very short format, excluding imfation provided
elsewhere in the system, e.g. in the ecologicalcatdr values, the
altitudinal distribution, etc. When isolated froffALIC, many of
them may appear as poor and dry. For this reagswera notes were
re-worked for this book, to include in a textuatnfoat least the most
important information provided byfALIC.

Pictures - We originally thought to complement this book watiCD-
Rom containing an illustrated version of the gehkey. Our system
can produce illustrated keys in a few minutes, ksato a program
written by Dr. G. Incerti (Trieste) which automatily connects taxon
name, its description, the keys produced by FRIBYJ the archives
of ITALIC with distributional maps and pictures. The CD-Rom,
however, was not included, because of differensolrgs, some of
which have to do with complicate regulations conoeg its
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distribution together with a paper-printed bookudtrated keys for
any subset of species specified by the user, cautmhased from the
Department of Biology of the University of Triestehotographs of
most taxa are freely available on-line throd@ALIC (at the moment,
ca. 4000 images of ca. 2000 species). They showeheral habitus
of the lichen, and mostly refer to samples preserire the TSB
herbarium (with a few samples from GZU). These y&s have no
“aesthetic-artistic” pretension, having been mostde by the senior
author with the idea of rapidly providing userstwi first, rough set
of images. With all of its faults, the iconograpiarchive ofi TALIC
contains the only extant image of many taxa. Infpain colleagues
about “wrong” pictures - those referring to a diéfet taxon - is most
welcome. Work on images is progressing rapidly: ynawore will be
added after the publication of this book, incl. gboof anatomical
details.

The rank of characters

As with most programs for interactive identificatjadhe keys
produced by FRIDA are based on a hierarchy of cbars, taxa being
separated on the basis of those which come firtstarhierarchy.

In the present keys, characters are ranked acgptdithe price of
instruments which are necessary to appreciate theginners - and
people from less wealthy countries as ltaly - canimst: a) bare
eyes, b) a lens helping the eyes, c) a few eagptahemicals, d) a
cheap microscope (such as those for children), Elvdamp, f) a
professional microscope, g) access to chromatogragbanning
electron microscopy, etc.

Bare eyes Eyes are extremely sophisticated instrumentsyTh
can reveal whether our lichen looks as a flat cansh small shrub,
whether it is dark-coloured or bright-yellow, whethit drastically
changes of colour after the application of a chamtc.

The lens Most lichens are small, and many of them lookeal
under the eye. If they were several meters largey would look
much different. A cheap lens can help the eye torepate such
differences. With this help one can decide wheftsaudocyphellae
(see glossary) are linear or punctiform, whetherlithen hasoredia
or isidia (see glossary), whether the latter are flattenedybndrical
in section, etc.
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Chemicals— Lichens produce a wide palette of complex,
sometimes unique substances, whose importanceldatification is
often fundamental. Some of these substances clihagmlour of the
thallus or of the medulla under the effect of soreagents. The
colour-tests are often reliable enough to distisglamong species. A
table of the main reactions caused by the mairetickubstances can
be found in Wirth (1995).

A cheap microscopeSeveral lichens look alike both under the
eye and the lens, they have the same chemicalaescbut they are
completely different if seen - in section - undecheeap microscope.
For examplelecidella elaeochromand Arthrosporum acclindook
almost identical under a lens: they both have a,gil@n crustose
thallus, and black apothecia with a thin black nmardgHowever, a
section of the apothecia under a cheap microscopeeals
fundamental differenceslecidella has one-celled, oval spores,
Arthrosporumhas kidney-shaped, four-celled spores.

The UV-lamp.- A UV-lamp may be useful to identify some
lichens, because the colour of a thallus or itsufledinder UV-rays
can tell a lot about their chemistry. UV-lamps &aaéher cheap, and
not difficult to get..but be careful about your sye

The professional microscopaany lichens look similar under
the eye, the lens, the chemicals, the cheap migpesand the UV-
lamp...but they look different when observed unédeprofessional
microscope. This instrument can reveal such thasghe exact size of
the spores, the presence-absence of warts onwhé#s, the form of
the asci and of their apical structures, the presesize and shape of
crystals in the hymenium seen under polarised ,ligikd. We have
tried to give a low profile to such charactershiage keys, but they are
often indispensable for giving a correct name tonyndichens.
Professional microscopes are expensive. If you aaafford to buy
one, you can contact the nearest Museum of Natdistory, the
Departments of Biology of the nearest Universityeri@aps the
Association of Amateurs in your village: they aileely to let you use
their precious instruments.

Chromatography- Chemicals and UV lamps are helpful for
understanding the chemistry of lichens. There hosyever, several
cases in which chromatography is the only meansidentify
substances which are fundamental for distinguislamgpng species.
Thin-layer chromatography (TLC), or - even worst gas-
chromatography, are neither easy to get nor toaldgugh we know
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several dedicated beginners which were able tapsatsmall TLC-lab

in their private houses. The main chemicals produmg a species,

while often mentioned in the descriptions, havewa profile in the

keys, unless they are the only means for distitngugsamong species.

The order of the main characters adopted in the ke as

follows:

1) Growth form: fruticose, foliose, squamulose, crastoleprose
(bareeyes.

2) General colour of thallus: dark, bright yellow &dr of any other
colour pare eyep

3) Photobiont (cyanobacterial, chlorococcoid, trenkdjad) (bare
eyes, sometimes helped by a lens or a cheap mopésc

4) Macroscopic characters such as the presence otipsghellae,
cilia, rhizines, whether a fruticose thallus isafilentous or not,
whether the lower surface of foliose lichens iskdar pale, etc.
(bare eyes, sometimes helped by a)lens

5) Presence/absence of vegetative propagules, lifiaiand soredia,
and their general featurdsafe eyes, sometimes helped by a)lens

6) Type of ascomata: apothecia (lecanorine, non-leaaso or
perithecia lpare eyes, sometimes helped by a lens, or a cheap
microscopég

7) General colour of the ascomata: dark, bright yeltowed, of any
other colour lfareeyes.

8) Colour reactions of (first) thallus and (secondtygdulla, under
chemicals ljare eyes, chemicals, sometimes a cheap micrascope

9) Anatomical characters such as spore shape andrcolothemical
reactions of thallus of ascocarp sectiorshefmicals cheap
microscopg

10)Colour of thallus and medulla as seen under a UWWlgUV-
lamp).

11)Several, rather variable general features of tiladug or of the
ascomata, e.g. isotomic versus anisotomic ramidicatorm, size
and shape of the areolae in crustose lichbas(eyes, sometimes
helped by a lens

12)Detailed anatomical characters, such as chemicatioms of
microscopic sections, presence size and shape ystats in
apothecial sections, fine structure of spore walfmre size, etc.
(professional microscope

13)Presence of specific lichen substanadsgmatography.
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The present keys are not organised according tdersgsic
criteria, and especially not by genera. FRIDA, hesre can generate
more “ortodox” keys, just by changing the ordecbéracters.

The Keys

Five keys are included into this book:

There is a general key to all “terricolous” lichdagown from
Italy, also including some species not known fraatyl but occurring
in neighbouring areas, whose presence in Italyossible. This is the
most complete, but also the most difficult keycdhtains dichotomies
between species which will be never found togetbech as lichens
from the driest parts of Sicily and those restdcte the nival belt of
the Alps. The total number of taxa is 439.

The general key is followed by four smaller keya. (200 taxa
each) obtained by connecting FRIDA witlTALIC, using two
ecological parameters: a) altitudinal distributit),type of substrate
(siliceous versus calcareous substrata).

Keys 1 and 2 include lichens occurring in uplaneaar from
the subalpine belt of the AlpsLdrix-stands) to above treeline
(Northern lItaly only).

1) On acid to subneutral (acid to basic siliceaug)strata.

2) On subneutral to basic (basic siliceous to fwous)
substrata.

Keys 3 and 4 include lichens occurring from the iteechnean
to the montane belt (beech forests).

3) On acid to subneutral (acid to basic siliceaug)strata.

4) On subneutral to basic, (basic siliceous to ifalmus)
substrata.

An ecological buffer was invoked in the productioh the
smaller keys: all of them include lichens occurrimg intermediate,
subneutral substrata. The most common and ecolbgieade-
ranging species were included in most keys: formgta, Squamarina
cartilaginea very common on calciferous substrata below tneegli
very rarely also occurs in the subalpine belt omsidasiliceous
substrata. Formally, it should occur only in keyarfi 4. However,
due to its commonness, and to the practical ditfycior beginners in
distinguishing among different types of siliceoubrata, it is found
in all of the simplified keys.
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Tips and limitations

Here we give some explanations concerning the most
important characters in the hierarchy, and somenwgs about the
use of the keys.

Growth-form: the traditional subdivision into fruticose,
foliose, squamulose, crustose and leprose thadlideeen maintained,
as it is fairly efficient from the practical poiaof view. However, there
are several species which are difficult to acconwda any of the
traditional categories. Examples are frequent amtygamulose”
lichens, which include both subfruticose and sustoge forms (e.g.
Toninia caulescenwys. Catapyrenium cinereun or among small-
fruticose species which are traditionally treatetbag the “crustose”
lichens (e.g.Lichinella stipatulg. A beginner confronted with a
fruiting Baeomyces placophyllus likely to consider it as a fruticose
lichen, in spite of the prominent crustose primémgllus. In such
cases, different growth-forms were assigned tostiree lichen: e.g.
Catapyrenium cinereurappears both in the key of squamulose and in
that of crustose lichendBaeomyces placophyllusoth in that of
fruticose and in that of crustose lichens.

Colour: unless otherwise stated, colours refers to lisherhe
dry state. Colour is a useful character, but alserg ambiguous one,
especially in the case of lichens. Lichens exhabixtremely broad
and nuanced palette of “complex” colours (greerys@y, greyish
green, greenish yellow, yellowish green, pale leiyeliow, yellowish
brown, etc.), which often prove to be a disastarsiéd as diagnostic
characters, people having different concepts obwsl Colours can
also vary within the same species, sun-forms tentbnbe darker or
brighter than shade-forms. In the present keyspurois used as a
discriminating character at three hierarchical lev&he first one,
which plays a prominent role, is a broad distinctioto three main
“colour families”: a) bright-coloured, from brightellow to orange-
red; b) dark-coloured, from dark brown to black, af) any other
colour (white, pale grey, greenish, brownish, pgédowish, etc.).
This subdivision proved to work well under seveedts, with the
exception of the character state “dark-colouredtr Fexample,
Melanelia subauriferais “dark” with respect tdParmelina tiliacea
although it is much less dark than edpllema tenaxSeveral species
with ambiguous “general colours” appear more thaa time in the
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keys. The second, much lower hierarchical leveisisd to distinguish
between lichens such aBarmelina tiliacea and Flavoparmelia
caperata They both fall under the categorgeither dark, nor bright
yellow to red, but the former is grey, the latter yellowish gne The
third level of the colour hierarchy is hidden irtextual note which,
although rarely used in the keys, appears in thecrggions of
individual species.

“Wrong” dichotomies: in our keys, the dichotomies
sometimes contradict the descriptions. This happeesause of
characters which may be difficult to interpret, @splly by beginners.
For exampleBeloniaappears both among the lichens with perithecia
and those with apothecia. The fruiting bodie8eloniaare apothecia,
but they often open through a narrow pore, beinglar to perithecia.
In such case, the description tells the correaineadf the ascocarp.

Missing species in the general keythe general key includes
all “terricolous” species hitherto known from Italglus a selected set
of species known from neighbouring countries thatlégely to occur
in Italy. More terricolous species are likely tocac in Italy. Keys
such as those by Poelt (1969), Ozenda & Clauza@é0jl Poelt &
Vezda (1977, 1981), Clauzade & Roux (1985), Purviale(1982),
Wirth (1995), Ahti et al. (1999), plus the relevéitgrature (see Nimis
1993, andTALIC) should be consulted whenever a lichen does tot fi
well the description.

Missing species in the simplified keysthe simplified keys
refer to subsets of species delimited accordinge¢ological and
distributional criteria. Lichens, however, are lwtganging organisms.
These keys are likely to exclude several speciashwvhalbeit rarely -
might occur outside their main distributional-eqptal ranges.
Hence, they should be used with special cautiory™ere thought
as an aid for beginners, to be used for identificatourses, under the
guidance of an expert.
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GENERAL KEY

Subkey 1 - Fruticose lichens

1 Thallus orange, K+ red
Thallus of other colours, K- or K+ yellow
Thallus not filamentous, with flattened lobes.ritame to alpine

1 - Xanthoria contortuplicata (Ach.) Boistel

Thallus fruticose to subfoliose-squamulose, oratagdirty orange,
but sometimes grey in shade-forms, K+ red, C-, K&-Lobes 0.2-
1 mm broad, to 4 mm long, ascending to prostrédtehed, fragile,
forming more or less compact and entangled tuftsstin (but not
always) with deeply incised margins and coveredhwihin
transparent hairs (binocular!). Apothecia extrentahg, lecanorine.
Disc orange, K+ red. Asci clavate, thickened atxapeth a broad
internal beak, I+ blue in the outer part of thexafgpores 2-celled,
hyaline, ellipsoid, polar-diblastic, 8 per ascu8,5t12 x 6-7.5um.
Pycnidia orange, semi-immersed in the thallus. @&iont
chlorococcoid. Note: esp. in south-facing niched anderhangs of
calciferous rocks in the Alps, with optimum abowveeetine,
sometimes on thin layers of soil; locally frequetso in the central
Apennines along the Adriatic side of the peningglabcontinental
climate).

2 Thallus more or less filamentous, with long, subtierbranche
Restricted to humid mediterranean stands

2 - Teloschistes flavicans (Sw.) Norman

Thallus fruticose, intricately branched, orangetedjolden yellow
(greenish yellow in shade-forms), attached by @lsipoint, K+

red, C-, KC-, P-. Branches 0.5-1.5 mm thick and sdvam (3-12)
long, subterete, forming lax, entangled tufts, deth to angled,
glabrous or rarely sparsely pubescent, more ordasstomously
branched. Soredia granular, orange to yellowishngga into

tuberculate to elongate soralia, K+ red. Apothemitremely rare
(never found in Italian material), lecanorine. Asclavate,

bitunicate, thickened at apex with a broad intebek, |+ blue in
the outer part of the apex. Spores 2-celled, hgakfipsoid, polar-
diblastic, 8 per ascus. Pycnidia orange-yellow, @@anicrescent-
shaped. Photobiont chlorococcoid. Note: a humidtrepizal to

mediterranean-atlantic lichen, found on branche$ @cks, very
rarely on terricolous mosses. Extremely rare, bé&imgwn from a
few warm-humid stands of Tyrrhenian Italy, mostlan the coast
(Sardegna, island of Marettimo W of Sicilia)).

3  Thallus dark-coloured, black to dark brown

3  Thallus not dark-coloured 12
4  Thallus filamentous (thread-like)
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5
6

6
7

With linear pseudocyphellae. Medulla P+ yellowPerred

Thallus non filamentous, without squamules at thseb(if thes
are present, go to option 31) 8

With cyanobacteria; branches <0.2 mm thick

3 - Polychidium muscicola (Sw.) Gray

Thallus small-fruticose, filamentous, brown-blackjning at least
at the top of young branches, forming small cushimnl.5 cm tall,
loosely attached, K-, C-, KC-, P-. Branches smosténder, 20-
100(-200) pm thick, narrower toward apices, divergently and
dichotomously or (more rarely) palmately divided.r@s of 1-3
layers of polygonal cells, 130(-20Q)n thick. Medulla of loosely
interwoven  hyphae in young branches to almost
paraplectenchymatous in old ones. Apothecia very, naithout a
thalline margin, mostly lateral, sessile, strongbnstricted, up to 2
mm diam. (usually less). Disc red-brown, concavédlab Margin
thin, smooth. Epithecium brownish, hypothecium coless to pale
brown. Paraphyses simple, distinctly thickened ab@wsci clavate,
with a I+ blue tholus. Spores 2-celled, hyalinemetimes weakly
pigmented when old, fusiform-elongate, 8 per as¢is;)18-24(-
30) x 4.5-7(-11) um. Pycnidia dark, not common. Conidia
bacilliform, 1.5-3.5 x ca. um. Photobiont cyanobacteridi¢stog,
the cells mostly in groups, or short chains. Netenild-temperate
to southern boreal lichen, found on soil and ambhggophytes,
more rarely on basal parts of ancient trees, mastigites with
frequent percolation of water; widespread throughbe country,
in (mostly) upland areas with siliceous substrata.

With green algae; branches >0.2 mm thick

Without pseudocyphellae. Medulla P-

4 - Bryoria chalybeiformis (L.) Brodo & D.Hawksw.

Thallus fruticose, filamentous, olive-brown to mgstblack,
sometimes paler towards the base, smooth, dutbieekow shiny,
without lateral spinules, K-, C-, KC-, P-. Brancipeestrate to more
rarely ascending, isotomic-dichotomously ramifiet the base,
becoming anisotomic towards the apices, to 10(-d®) long,
subterete, of uneven thickness and often stronglytéd, with the
main branches much thicker than the others (0.5elx&eptionally

to 2 mm thick). Soredia rarely present, whitishaaged into small
tuberculate soralia, P- or (rarely) P+ red. MeddllaC-, KC-, P- or
(very rarely) P+ red. Apothecia unknown. Photobiont
chlorococcoid.  Without lichen  substances  (traces  of
fumarprotocetraric acid sometimes present in thalisd. Note: an
arctic-alpine to boreal-montane, circumpolar lichiemnd on wind-
exposed siliceous rocks visited by birds, but asosoil, mosses
and plant remains in exposed habitats with freqdegf mostly
near or above treeline. More common in the Alpso &nown from
the Gennargentu Massif in Sardegna.

Medulla K+ faintly yellow to reddish, KC+ red, C+ed, P-
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yellowish, with alectorialic and barbatolic acidi4ostly on soil

5 - Alectoria nigricans (Ach.) Nyl.

Thallus fruticose, filamentous, rigid, pinkish grey pale grey
brown at the base, dark grey-brown to black atdpies, dull,
forming large, loosely attached entangled mats, rtfezlulla K+
faintly yellow to reddish, C+ red, KC+ red, P+ yelistv. Branches
0.5-1(-1.5) mm thick, ascending, anisotomic-dichaasly
ramified, to 10 cm long, subterete, becoming cosged at the
base. Pseudocyphellae abundant, slightly raisedaij to 1.2 mm
long. Medulla white, rather compact, K+ faintly gt to reddish,
C+ red, KC+ red, P+ yellowish. Apothecia extremelyerénever
found in Italian material), lecanorine. Adaecanoratype. Spores 2
per ascus, 1-celled, broadly ellipsoid, hyaline. otBhiont
chlorococcoid. With alectorialic and barbatolic d=i Note: an
arctic-alpine, circumpolar species, found on growrdsiliceous
rocks in wind-exposed ridges, in moss-lichen heatbstricted to
the Alps in Italy, above treeline.

7 Medulla K-, KC-, C; P+ red, with fumarprotocetraric ac
Mostly on bark, extremely rare

6 - Bryoria bicolor (Ehrh.) Brodo & D.Hawksw.

Thallus fruticose, filamentous, black at the basken brownish

black above, with olive-grey to pale brown apicasd with dark,

often arcuate lateral spinules, shiny, looselycaid, K-, C-, KC-,

P+ red. Branches 0.2-0.5(-0.8) mm thick, smooth,erditg.

Pseudocyphellae linear. Medulla white, compact, &, KC-, P+

red. Apothecia unknown. Photobiont chlorococcoid. ithw
fumarprotocetraric acid. Note: a mainly boreal-naomt,

circumpolar lichen, found esp. on mossy trunksldf more or less
isolated trees in areas with frequent fog, sometioremossy rocks,
very rarely on terricolous bryophytes; very raré agstricted to the
Alps; several Italian records need re-confirmation.

8 Lobes >4 mm broad. Medulla P+ yellow to orange,h
fumarprotocetraric acid

7 - Cetraria islandica (L.) Ach.

Thallus fruticose, dark brown to pale olive-gremrshade, the basal
parts often reddish, loosely attached, K-, C-, K€-, Lobes
elongate, smooth, sometimes pitted, bifacial, atioen flattened,
up to 4 cm broad and to 10 cm tall, often sparirtgignched, the
margins in-rolled, with short marginal spinules teg pycnidia.
Pseudocyphellae maculiform, spread throughoutdiwed surface,
which is generally paler than the upper surfacedilla K-, C-,
KC-, P+ yellow to orange, UV-. Apothecia extremedye (found
only once in ltalian material), lecanorine. Adcecanoratype.
Spores 1-celled, hyaline, ellipsoid to ovoid, 8 pscus. Photobiont
chlorococcoid. With fumarprotocetraric acid andiable amounts
of protocetraric and protolichesterinic acids. Nag arctic-alpine
to boreal-montane, circumpolar lichen, found on erah and
organic soil, amongst thick moss carpets, exceplipon bark or
lignum near the ground, with optimum near treelinery common
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in the Alps, less frequent in the mountains of soeith, south to
Sicily.
Lobes <4 mm broad. Medulla P-, without fumarpcetearic acid 9

Lobes canaliculate, with enrolled margins

8 - Cetraria ericetorum Opiz

Thallus fruticose, dark brown, somehow shining,skdg attached,
K-, C-, KC-, P-. Lobes 0.5-3(-4)mm broad, to 8-9 tatl (usually
much less), smooth, erect, strongly channelledjezjrmore or less
tubular, with numerous marginal spinules bearingnfia, with
maculiform to elongate pseudocyphellae restriotetthé margins of
the lower surface, which is of the same coloutasupper surface,
or slightly paler. Medulla K-, C-, KC-, P-, UV-. Agthecia
extremely rare (never found in Italian materiaB¢cdnorine. Asci
Lecanoratype. Spores 1-celled, hyaline, ellipsoid, 8 pscus.
Conidia  bacilliform. Photobiont  chlorococcoid. With
protolichesterinic acid. Note: an arctic-alpinecampolar species,
with optimum on wind-exposed ridges on siliceoudbsttata;
common throughout the Alps, but much rarer tarislandicain
the Apennines (Abruzzi).

9 Lobes not canaliculate, the margins not enrolled 10

10 Medulla yellowish, C+ yellow, with secalonic acid 8ranche
more or less appressed to the substratum, nevatinfgrtufts
Restricted to above treeline

9 — Cetraria obtusata (Schaer.) Van den Boom & Sigm

Thallus fruticose, matt to glossy, brown, loosettaehed, K-, C-,

KC-, P-. Branches 0.3-1(-2) mm broad, dichotomousty

irregularly branched, without main stems, terete smmehow
flattened, ascending or mostly appressed to thetsatbm, with

obtuse tips. Pseudocyphellae rounded, punctifoften surrounded
by black projections. Medulla arachnoid, lax, pgé#low, K-, C+

yellow, KC+ yellow, P-, UV-. Apothecia unknown. Pydia dark,

brought on spinulose outgrowths up to 1 mm long rld mm

thick. Conidia clavate, 6-7 x 1-1j5m. Photobiont chlorococcoid.
With secalonic acid C, and two unidentified substsncNote:

restricted to above treeline in the Alps, in dryrioental situations,
esp. in snow-beds; to be looked for throughoutitakéan Alps, in

areas with siliceous substrata.

10 Medulla white, G-with lichesterinic and protolichesterinic ac
Branches ascending, forming tufts. From the lowsatwl abov
treeline 11

11 Branches flattened, uneven, to ca. 1 mm diam.,dbiag ope
and coarse; pseudocyphellae concave, elongate

10 - Cetraria aculeata (Schreb.) Fr.

Thallus fruticose, matt to glossy brown, shrubbgryvstiff and
brittle, loosely attached, K-, C-, KC-, P-. Brancl®s-1 mm broad,
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to ca. 4 cm tall, flattened, uneven, with open acwohrse
dichotomous branching; pseudocyphellae scanty, lifiacn,
concave, elongate. Medulla white, lax and web-tikéollow, K-,
C-, KC-, P-, UV-. Apothecia extremely rare (not seenltalian
material), lecanorine, sessile. Ad@canoratype. Spores 1-celled,
hyaline, ellipsoid, 6-8 per ascus. Pycnidia datkthe top of the
branches. Conidia bacilliform. Photobiont chlorommd. With
lichesterinic and protolichesterinic acids. Note: giliceous, often
sandy mineral soil in clearings @falluna-heaths in wind-exposed
situations; see also note to the next species.

11 Branches rounded, even, delicate, to ca. 0.5 mm.diaranchin

12
12
13

13

dense and spinulose; pseudocyphellae flat, circular

11 - Cetraria muricata (Ach.) Eckfeldt

Thallus fruticose, matt to glossy brown, fragil@rubby, loosely
attached, K-, C-, KC-, P-. Branches more or lessxded, even,
delicate, to ca. 0.5 mm diam., 1-4 cm tall, brangtdichotomously,
dense and spinulose; pseudocyphellae maculiforat, dircular.

Medulla white, K-, C-, KC-, P-, UV-. Apothecia e&tnely rare (not
seen in Italian material), lecanorine, sessile.i Asecanoratype.

Spores 1-celled, hyaline, ellipsoid, 8 per ascysnRlia dark, at the
top of the branches. Conidia bacilliform. Photobiohibrococcoid.
With protolichesterinic acid. Note: optimum on wiegposed
siliceous ridges above treeline; the distinctioonfrC. aculeatais

not always clear; esp. in the south there are spsw which are
difficult to assign to either taxon.

Thallus filamentous (thread-like)
Thallus non filamentous 14

Thallus not greenish, K+ yellow, KC+ red, C+ redjth
alectorialic and barbatolic acids

see 5 - Alectoria nigricans (Ach.) Nyl.

Thallus greenish at least in part, K-, CK+ yeikh, C; with
diffractaic acid

12 - Alectoria ochroleuca (Hoffm.) A.Massal.

Thallus fruticose, more or less filamentous andulshy, rigid,
greenish grey to yellowish green, the apices canolor
blackened, matt, the medulla K-, C-, CK+ yellowidP,, UV-.
Branches 1-2(-3) mm thick, stiff, elongate, prostrat ascending,
anisotomic-dichotomously ramified, to 13 cm londe tapices
sometimes  drooping. Pseudocyphellae  numerous, rlinea
longitudinally oriented, raised, to ca. 1 mm lomdedulla white,
compact, K-, C-, KC-, P-, UV-. Apothecia extremesye (not seen
in Italian material), lecanorine. Epithecium browksci Lecanora
type. Spores 1-celled, 2-4 per ascus, broadlysgig) pigmented
when old. Pycnidia dark, semi-immersed. Conidia |baecm.
Photobiont chlorococcoid. With diffractaic acid. tdp an arctic-
alpine, circumpolar species, found on windy ridgemoss-lichens
heaths, more frequent on siliceous substrata, boiesmes also
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14 Thallus thin, flat in section

occurring in areas with dolomite; restricted to tAks and the
northern Apennines in Italy, mostly above treeline.

14 Thallus thick, inflated to round in section

15 Thallus grey, with prominent marginal cilia

13 - Anaptychia ciliaris (L.) Korb.
Thallus subfoliose to subfruticose, grey to gregvimm, lead grey to
almost blackish in sun-forms, somehow shrubby, dboattached,
K-, C-, KC-, P-, UV-. Lobes (2-)3-6 mm broad, sealecm long,
linear, sometimes densely and finely tomentoseh witominent
marginal cilia. Lower surface whitish to (rarely) hitish,
channelled, ecorticate. Upper cortex prosoplectgmalious.
Apothecia frequent, rounded, lecanorine, substipitand strongly
constricted, up to 8 mm diam. Disc black, oftemtigi pruinose.
Margin grey to grey brown, smooth to crenulate tfiggium brown.
Hymenium and hypothecium colourless. Paraphyseslyrsimple.
Asci Lecanoratype, thick-walled, the apex I+ blue with a wide,
divergent axial body. Spores 2-celled, pigmentediipseid,
constricted at septa, thin-walleéHysconiatype), ornamented, 8
per ascus, 30-45 x 17-2dm. Pycnidia dark, semi-immersed.
Conidia short-bacilliform. Photobiont chlorococcoidVithout
lichen substances. Note: a mild-temperate spefciead on bark of
more or less isolated trees, more rarely on roc# amongst
terricolous mosses in open situations; locally cammin the
Apennines and on the islands south of Marche, nmacér - and
almost menaced of extinction- in the North.

15 Thallus creangoloured, without marginal cilia (if thallus p
brown, go back to option 8)

16 Thallus smooth, lobes channelled, deep red-puatpihe base

14 — Flavocetraria cucullata (Bellardi) Karnefelt & hell

Thallus fruticose, cream-coloured, deep red-putpleiolet at the
base, loosely attached, K-, C-, KC+ yellowish, Pebés smooth,
channelled (cucullate), ascending, 2-4(-8) cm tall5 mm broad
(usually less in Italian material), sometimes farghcompact mats,
the edge with dark, short, spinulose pycnidia. Uside corticate,
with narrow pseudocyphellae along the edges. Mad(] C-, KC+

yellowish, P-, UV-. Apothecia extremely rare, lecgne. Spores 1-
celled, hyaline, ellipsoid, 8 per ascus. Photobiohibrococcoid.
With usnic and protolichesterinic acids. Note: mwmpolar, arctic-
alpine lichen, a typical element of tundra-like gtgion of open,
dry habitats above treeline; most frequent in tHpsAon basic
siliceous substrata, in wind-exposed ridges.

16 Thallus reticulatsulcate, lobes not channelled, yellowish br
at the base

15 - Flavocetraria nivalis (L.) Karnefelt & Thell
Thallus fruticose, cream-coloured, yellowish broah the base,
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17
17
18

18
19

19

20

loosely attached, K-, C-, KC-, P-. Lobes 6-10 mmdak (usually
narrow in ltalian material), reticulate-sulcatecexsding, 2-4 (-8)
cm tall, often forming compact mats. Underside wittattered
white pseudocyphellae. Medulla K-, C-, KC+ yellowigh, UV-.
Apothecia extremely rare, lecanorine. Ateicanoratype. Spores
1-celled, hyaline, ellipsoid or with one end thick8 per ascus.
Photobiont chlorococcoid. With usnic and protolisteginic acids.
Note: a circumpolar, arctic-alpine lichen, typioal tundra-like
vegetation in open, dry habitats above treelineyroon throughout
the Alps, this species is surprisingly abundanttlom Gran Sasso
Massif (Campo Imperatore, Gran Sasso Massif, C Aipesh

Thallus without a central cavity (section!)

Thallus with a central cavity 31

Thallus (fruticose thallus parts) densely covered dgreenis
soredia-like granules or by grey small scale-likeucure:
(phyllocladia) 19

Thallus (fruticose thallus parts) erect, naked 5

Thallus small, subleprose, covered by greensiredialike,
ecorticate granules; branches <0.3 mm diam.

16 - Leprocaulon microscopicum (Vill.) Gams

Thallus small-fruticose, consisting of a dense makdelicate,
loosely attached, white pseudopodetia densely edvey bluish-
green to yellowish-green, leprose-arachnoid, ecateigranules 35-
100 um in diam., the whole forming a subleprose crusemveeen
from above , K-, C-, KC- or KC+ yellowish, P-. Prirgathallus
leprose-granulose. Pseudopodetia 0.1-0.3 mm tRigk,mm long,
cylindrical, entangled to ascending, simple or sggy branched
near the top, with a whitish central axis compossd parallel
hyphae, and an outer mantle of loosely interwovemphbe.
Apothecia unknown. Photobiont chlorococcoid. Witimig acid and
zeorin, plus some unidentified accessory substaime: a mainly
mild-temperate to mediterranean lichen, found ogidailiceous
rocks covered by a thin film of soil; very commom lorick walls in
archaeological areas of Tyrrhenian Italy, wheris ialso found on
bark (e.g. o0lea), extremely rare along the E side of the peninsula
exceptionally reaching the montane belt in warnexBesed sites of
the W Alps.

Thallus stout, clearly fruticose, densely covergabarse, whitis
to grey, corticate scalide structures (phyllocladia); brancl
>0.3 mm diam. 20

Thallus P+ orange, with stictic ackodetia tomentose, on soll
podetia naked, firmly attached to the rocKtereocaulo
vesuvianumPers.)

17 - Stereocaulon tomentosum Fr.
Thallus fruticose, whitish grey, densely covered \bgrt-like to
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20
21

21
22

squamulose phyllocladia, loosely attached, withhedgdia, K+
yellow to yellow-orange, C-, KC-, P+ orange. Prignghallus
ephemeral. Pseudopodetia elongate, prostrate endisg, terete,
tomentose, clearly dorsiventral. Phyllocladia alamdgranulose to
squamulose, ash-grey, mostly rounded and flattenefien
overlapping. Cephalodia inconspicuous, more or $ggeerical, to
0.7 mm broad (usually less), hidden by the tomentfimthe
underside, withNostoc Apothecia frequent, without a thalline
margin, to 0.6 mm diam. Disc dark brown to blackistown,
convex. Margin indistinct. Paraphyses simple, slighhickened
above, with dark cap. Asci clavate to cylindric8pores 4(-8)-
celled, hyaline, fusiform, 8 per ascus, 20-50 x084in. Pycnidia
dark, immersed. Conidia filiform, straight. Photaftio
chlorococcoid. With atranorin, stictic acid and ishte amounts of
norstictic acid. Note: a mainly boreal-montaneg¢uwinpolar lichen,
found on mineral soil in open habitats, such aarolgs ofPinus
stands. Restricted to the Alps in Italy

Thallus P- or P+ yellow, without stictic acid

Crustose primary thallus persistent, consistingnmfre or les
scattered phyllocladia (This character may be dliffi tc
appreciate if you have collected only the fruticdsalus partslf

you are uncertain, check descriptions until op2dnesp. wheth

the pseudopodetia are tomentose and dorsiventraltpr 22
Crustose primary thallus disappearing.

Pseudopodetia non tomergpsoosely attached. Cephalodia \
Stigonema(microscopic section!), dark brown, with a ro
surface. Apothecia frequent

18 - Stereocaulon condensatum Hoffm.

Thallus fruticose, grey, densely covered by squas®l lobulate
phyllocladia, loosely attached, with cephalodia, Kellow, C-,
KC-, P- or P+ yellowish. Primary thallus persisteat warty or
incised-elongate  phyllocladia with  abundant interspd
cephalodia. Pseudopodetia elongate, prostratecending, terete,
to 1.5 (-3) cm tall, 0.5-1 mm thick, simple or spaty branched.
Phyllocladia small, wart-like to incised, horizohtgreyish white.
Cephalodia abundant, witBtigonemadark reddish brown, with a
rough surface, 1-1.5 mm diam. Apothecia frequemiinded,
without a thalline margin, terminal, 1-2 mm diams®dark brown,
convex. Margin indistinct, thin. Paraphyses simplightly
thickened above, with dark cap. Spores 4-celledlitg, fusiform,
8 per ascus, 22-40 x 2.548n. Pycnidia dark, immersed in the basal
phyllocladia. Conidia filiform, straight or slightlycurved.
Photobiont chlorococcoid. With atranorin and valéaamounts of
lobaric acid. Note: a cool-temperate to boreal-ranat circumpolar
lichen, found on sandy to gravelly, often disturkeml in open
situations; probably restricted to the Alps in ytaland often
associated wittPycnothelia
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22 Pseudopodetia tomentose, firmly attached. Ceplelogith
Nostoc (microscopic section!), brown to bluish green,thwi
smooth surface. Apothecia rare

19 - Stereocaulon glareosum (Savicz) H.Magn.

Thallus fruticose, grey, densely covered by squas®l lobulate
phyllocladia, loosely attached, with cephalodia, Kellow, C-,
KC-, P- or P+ yellowish. Primary thallus persistecnsisting of
dense clusters of phyllocladia. Pseudopodetia aekengsparingly
branched, ascending, terete, entirely white tonsmtdispersed or
forming tufts, firmly attached, 1-2.5 cm tall, thase to 1 mm thick,
tapering to 0.5 mm at the apices. Phyllocladia danh esp. below,
cylindrical or papilliform, 0.3-1 mm long. Cephaladabundant on
the branches, verruciform to globose, withsto¢ brown to bluish
green, with a smooth surface. Apothecia rare, withe thalline
margin, terminal. Disc dark brown, convex. Margmdistinct, thin.
Paraphyses simple, slightly thickened above, wittkadap. Spores
4-celled, hyaline, fusiform, 8 per ascus, 22-42 %-25 pm.
Pycnidia dark, immersed. Conidia cylindrical-fusifor slightly
curved. Photobiont chlorococcoid. With atranorird dobaric acid.
Note: an arctic-alpine to boreal-montane, probatincumpolar
lichen, found on sandy or gravelly ground, suchoasbanks of
streams and in snow-beds; reported only from thdoiDibes
(Veneto), but probably more widespread in thedtalAlps.

23 Pseudopodetia not dorsiventral, without an evidgmper an
lower surface

20 - Stereocaulon incrustatum Florke

Thallus fruticose, grey, densely covered by graseilphyllocladia,
loosely attached, with cephalodia, K+ yellow, CCK P- or P+
yellowish. Primary thallus ephemeral, of small gias.
Pseudopodetia elongate, terete, densely tomerftrsgng thick to
loose tufts, prostrate to ascending at the penpherect in the
centre, 1-3 cm tall, 0.8-1.2 mm thick. Phyllocladiaegularly
distributed, thicker at the apices, whitish to slugrey, verruciform
and very small, often hidden by the tomentum, <@r# in diam.
Cephalodia bluish green, withostog globose, localised in the parts
free from phyllocladia, often covered by the tormuentto 2 mm
broad. Apothecia frequent, without a thalline margerminal, to 2
mm broad. Disc dark brown, convex. Margin indistjnthin.
Paraphyses simple, slightly thickened above, witkaap. Spores
4-celled, hyaline, fusiform, 8 per ascus, 35-4452um. Pycnidia
dark, immersed. Conidia bacilliform. Photobiont c¢blmoccoid.
With atranorin and variable amounts of lobaric adibte: an
arctic-alpine to boreal-montane, circumpolar lichédound on
mineral, nutrient-poor soil, iPinuswoodlands, in the vicinity of
glaciers and by rivers; restricted to the silicediss in Italy.

23 Pseudopodetia dorsiventral, the upper surface hgokiifferen
from the lower one 24

24 Cephalodia bluish green. Pseudopodetia nothrtie when dry
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21 - Stereocaulon alpinum Laurer

Thallus fruticose, grey, densely covered by phy#dia, loosely
attached, with cephalodia, K+ yellow, C-, KC-, Pallgw. Primary
thallus ephemeral. Pseudopodetia elongate, prestatmostly
ascending, terete, with whitish to pale pink tornemtesp. on the
lower surface, 1-4 cm tall, 0.5-1(-2) mm thick la¢ thase, sparingly
branched. Phyllocladia crowded towards the apiedstish-grey,
first granuliform or united, then somehow flattenaold minutely
lobate, ca. 0.5 mm broad. Cephalodia mainly on dlaet side and
partly hidden by the tomentum, globose, 0.3-0.8 btoad, bluish
green, withNostoc Apothecia frequent, without a thalline margin,
terminal. Disc dark brown, convex. Margin indistincthin.
Paraphyses simple, slightly thickened above, witkaap. Spores
4-celled, hyaline, cylindrical with one end narrow8 per ascus,
27-38 x 2.5-3um. Pycnidia dark, immersed. Conidia bacilliform,
straight. Photobiont chlorococcoid. With atranaaimd lobaric acid.
Note: an arctic-alpine, circumpolar early colonisémore or less
mineral, siliceous soil; restricted to the Alpslialy, where it is
rather frequent.

24 Cephalodia violet brown, small, with a rough suef
Pseudopodetia brittle when dry. On gravel and sdormg rivers.

22 - Stereocaulon rivulorum H.Magn.

Thallus fruticose, grey, densely covered by phy#dia, loosely
attached, with cephalodia, K+ yellow, C-, KC-, P-Ro+ yellowish.
Primary thallus ephemeral. Pseudopodetia elongaseending,
terete, tomentose, very brittle when dry, formiog llax tufts, 0.5-
1.2 mm thick sparingly branched sometimes with ittt main
axis. Phyllocladia glaucous white, granular to gte, broader at
the apices, dispersed in groups along the pseudtipodhich are
partly naked. Cephalodia not frequent, on the undierswith
Nostog inconspicuous, violet brown, tubercular to sligleiongate,
with a rough surface. Apothecia frequent, withotitaline margin,
terminal. Disc dark brown, convex. Margin indistincthin.
Paraphyses simple, slightly thickened above, wittkadap. Spores
4-celled, hyaline, fusiform, 8 per ascus, 20-30-% 4m. Pycnidia
dark, immersed. Conidia cylindrical, straight ogklly curved, 6-8
x 1 um. Photobiont chlorococcoid. Note: an arctic-alplivden,
found on siliceous gravel and sand in snow-bedsrobanks of
streams near glaciers; sometimes on weakly cabeiferschist;
restricted to the Alps in Italy.

25 With conspicuous pseudocyphellae. An extrenmaly species.

23 - Aspicilia hispida Mereschk.

Thallus fruticose, greenish to brownish grey, srhpdbosely
attached to vagrant, K-, C-, KC-, P-, UV-. Branci®8-1 mm
thick, elongate, ascending, generally no more tBdh cm tall,
irregularly ramified, often contorted. Pseudocypdesimaculiform,
elongate. Photobiont chlorococcoid. Without lichsenbstances.
Note: a widespread species of dry, steppe-likesargith a disjunct
distribution in the most continental parts of therdan Peninsula,
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25
26

26

27

27

recently found in the mountains of Greece, andhia W Alps;
certainly extremely rare in Italy.

Without pseudocyphellae 26

Thallus (fruticose thallus parts) mostly sterilel.5 cm tall
Crustose primary thallus absent 27

Thallus mostly fertile, consisting in short drestipes bearin
apothecia, <1.5 cm tall. Crustose primary thallesent 28

Thallus greenish, soft. Medulla le&Branches >1 mm thick. Wi
protolichesterinic acid, without sphaerophorin

24 - Allocetraria madreporiformis (Ach.) Karnefe& Thell

Thallus fruticose, greenish to yellowish green, etimes browned
in the sun, shrubby, K-, C-, KC- P-. Branches asitendubterete,
to 5 cm tall and to 2 mm thick, soft, cylindricaipveolate,
branching sparsely isotomic-dichotomously from ntéer base to
form tufts. Medulla lax, P-. Apothecia extremelyagnot seen in
Italian material), lecanorine. Spores 8 per asouns;-celled, thick-
walled, spherical, ca 1@m in diam. Pycnidia dark, immersed.
Conidia filiform, slightly curved, 13-20 x 0.fum. Photobiont
chlorococcoid. With protolichesterinic acid. Not@n arctic-alpine
species, found in open grasslands and in wind-epadges above
treeline, widespread but extremely rare througttbet Alps, and
also known from the Gran Sasso Massif in the C Apsm

Thallus whitish grey, rigid. Medulla compa@ranches <1 m
thick. With sphaerophorin, without usnic acid

25 - Sphaerophorus fragilis (L.) Pers.

Thallus fruticose, pale whitish grey to grey-brosimi shrubby, K-,
C-, KC-, P-, UV+ blue. Branches 0.5-1 mm thick, srhgot
ascending, subterete, scarcely isotomic-dichototyouamified
(main branches not differentiated, hence brancHesh® same
thickness), forming dense tufts to 4-5 cm tall @lsuless). Medulla
K-, C-, KC-, P-, I-. Apothecia extremely rare, ténad. Disc black.
Asci cylindrical, disintegrating early, producingnaass of spores
(maezedium) which accumulates on the surface. Spbieelled,
pigmented, globose, thick-walled, ornamented, 84t in diam.
Photobiont chlorococcoid. With sphaerophorin, andriable
amounts of hypothamnolic and squamatic acids. Natearctic-
alpine to boreal-montane, circumpolar lichen ateibus rocks and
mineral soil in very rainy areas, restricted to Aes in Italy, where
it is very rare.

28 Crustose primary thallus with evident (to 6 mm lopaadiating

marginal lobes

26 - Baeomyces placophyllus Ach.

Primary thallus crustose, glaucous grey-green, kthiiorming
rosettes, the centre squamulose, with radiatingyimalrlobes, often
covered by peltate, pale-coloured, fragile, mosthrginal schizidia
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to 0.2 mm diam., K+ yellow, C-, KC+ orange, P+ oraniglarginal

lobes to 6 mm broad, flattened, contiguous, raiaedhe tips.

Medulla P+ orange, UV+ orange. Apothecia frequevithout a

thalline margin, terminal, brought on short, smoathbfruticose
stipes, to 6 mm tall and 2 mm thick. Disc ochracetm reddish
brown, flat, the margin often reflexed, to 4-5 mnodd.

Epihymenium yellowish brown. Hymenium colourless;. |
Paraphyses slender, simple or sparingly branchedrtts the tips,
not anastomosing. Asci cylindrical, unitunicatejnttvalled, the

apex truncate, I-. Spores 1(-2)-celled, hyalinsiffum, 8 per ascus,
8-14 x 2-4um. Photobiont chlorococcoid. With stictic acid. ot
an arctic-alpine to boreal-montane, probably cirgalar lichen,

found on sandy-clay soil in open stands (e.g. nmatubalpine
grasslands), often in moderately disturbed habitatametimes
reaching the Alpine belt. Probably restricted te #ips in Italy, but
to be looked for also in the highest siliceous ntains of the
Apennines.

28 Primary thallus without marginal lobes 29

29 Thallus K+ yellow rapidly changing to blood-ré&tery rare

27 - Baeomyces carneus Florke

Primary thallus crustose to squamulose, grey-greetull greenish,
K+ yellow changing to red, C-, KC+ yellow, P+ orandeeolae
(squamules) flat to convex, contiguous, 0.2-2 mngJd.2-0.7 mm
broad, more or less schizidiate, the margin creaullsledulla P+
orange, UV-. Apothecia frequent, without a thallimeargin,
terminal, stipitate, to 2 mm broad, the stipes ton& tall. Disc
reddish brown, flat to more frequently convex, Kapidly blood-
red (needle-like red crystals are soon formed imiaroscopic
section). Paraphyses slender, simple to slightindtned at the tips.
Hymenium colourless, usually thin. Asci unitunicatylindrical,
thin-walled, the apex truncate, I-. Spores hyalifusjform, 8 per
ascus, 1-(-2)-celled, 3-11 x 2-28n. Photobiont chlorococcoid.
With norstictic acid. Note: a mainly boreal-montangerhaps
circumpolar, rather poorly known lichen, found ailshigh in clay
and on weathered siliceous rocks, exceptionally als acid bark.
Known only from Lombardia (an old record by Anzihish needs
re-confirmation, see Nimis 1993: 118), and certai@stricted to
the Alps in Italy, where - if really present - stéxtremely rare.

29 Thallus K+ yellow, often slowly changing to rédore common 30

30 Apothecia brownish, concave to flat and marginatérst, late
swollen and with reflexed margin. Thallus and m&dulV-. Asci
I-. With stictic acid, and variable amounts of natsti anc
constictic acids

28 - Baeomyces rufus (Huds.) Rebent.
Primary thallus crustose, grey-green to dull grelenwhite, thick,
areolate, K+ yellow, C-, KC+ yellow, P+ orange-yaloUV-.
Areolae convex, contiguous, to 1 mm broad, withaatwto smooth
cortex, often powdery sorediate, the soredia gstengrey.
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Schizidia present occasionally, <0.2 mm diam., tlise Medulla
UV-. Apothecia frequent, without a thalline margispmehow
flattened, terminal, brought on erect, subfruticaseooth, flattened
to subcylindrical, often longitudinally fissuredipgs 2-4(-6) mm
tall. Disc red brown, flat to convex, the marginfsen in-rolled,
most often fissured, to 2.5 mm diam., single or les@Eng.
Paraphyses simple to poorly branched above, slerid&r8 pm
thick . Asci unitunicate, cylindrical, thin-wallethe apex truncate,
I-. Spores 1-(2-)celled, hyaline, fusiform, 8 pscuas, 8-13 x 2.5-4.5
pum. Pycnidia rare. Conidia bacilliform. Photobioniabcoccoid.
With stictic acid, and variable amounts of norsticind constictic
acids. Note: a holarctic early coloniser of acidsswith high clay
content and of weathered siliceous rocks, oftemdoimn disturbed
sites; mostly sterile in upland areas. Throughtaly| mostly in the
mountains.

30 Apothecia pinkcoloured, soon swollen and without mar

31
31
32

32

Thallus and medulla UV+ orangeAsci I+ blue. Witl
baeomycesic acid, and variable amounts of squanaatat an
atranorin

29 - Dibaeis baeomyces (L. fil.) Rambold & Hertel

Primary thallus crustose, grey, white or pale @hkihick, areolate,
usually with soft, rounded, white to pale pink, manr less shiny,
warty schizidia which reach 1 mm diam. in sterflelli, K+ yellow,
C-, KC+ yellow, P+ yellow to orange, UV+ orange. Ao
convex, contiguous. Medulla P+ yellow to orange, {U¥range.
Apothecia frequent, globose also when young, polkared, 1-4
mm broad, emarginate or with a narrow margin, bhowan erect,
subfruticose, smooth stipes (podetia), 2-5 mmaatl to 3 mm in
diam. Hymenium I+ pale blue (reaction ephemer&ypothecium
colourless. Paraphyses simple, not anastomosinty, slightly
thickened above. Asci unitunicate, cylindrical nthvalled, slightly
thickened above, I+ blue, the tip deep blue. Spbyadine, mainly
1-celled (some spores 2-celled), fusiform, 8 peuss10-26 x 2-3
pum. Pycnidia immersed in warts, mostly laminal. Caaighortly
bacilliform. Photobiont chlorococcoid. With baeoragic acid, and
variable amounts of squamatic acid and atranorateNon humid,
disturbed clay soil, often i€allunaheaths, mostly sterile near or
above treeline; most frequent in the north, to dmkéd for further
on the siliceous mountains of the C and S Apennines.

Thallus densely ramified, shrub-like 32
Thallus not or scarcely ramified, never shrike-li 53

Podetia without cortex (dace arachnoid under a strong lel
and without squamule®rimary thallus crustose, ephemeral

rarely seen 33
Podetia with cortex, with or without squamulBsimary thallu
mostly evident, squamulose 41
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33 Thallus K+ yellow 34
33 Thallus K- 35

34 Pycnidial jelly colourless (microscope!), bases pufdetia nc
black, or, if black, without white spots. Commorilre Alps

30 - Cladonia rangiferina (L.) F.H.Wigg.

Thallus fruticose, ash-grey, shrubby, loosely &itac K+ yellow,

C-, KC-, P+ red, UV-. Primary thallus crustose, epbel and
rarely seen, consisting of thin subglobose veragl0.2-0.4 mm
diam. Podetia anisotomically (i.e. main branchedck#r)-

tetrachotomously ramified, 4-13 cm tall and to 2({3m in diam.,
ecorticate. Tips of ramifications mostly bent toeoside, situated
around an open axil. Apothecia rare, terminal, lirogonvex. Asci
Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 pecus.

Pycnidia dark, semi-immersed, on the tips of padetiycnidial

jelly colourless. Conidia cylindrical. Photobiont l@fococcoid.

With fumarprotocetraric acid and atranorin. Noteciecumpolar,
arctic-alpine lichen, one of the most abundant elem of lichen-
rich tundra-like vegetation on mineral soil in espd habitats;
common only in the Alps, but also known from thghst siliceous
mountains of Sardegna.

34 Pycnidial jelly reddish (microscope!), bases of gtial black, witl
scattered white spots. Very rare in the Alps, &gt to bogs.

31 - Cladonia stygia (Fr.) Ruoss

Thallus fruticose, grey, shrubby, loosely attachiéd, yellow, C-,

KC-, P+ red, UV-. Primary thallus crustose, ephethePodetia
anisotomically (i.e. main branches thicker)-tet@omously

ramified 4-10 cm tall, to 2 mm in diam., ecorticafEips of

ramifications mostly bent to one side, situateduacban open axil.
Bases of podetia black, with scattered white spqistliéecia rare,
terminal, brown, convex. AscPorpidiatype. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia dark, isemmersed, on
the tips of podetia; pycnidial jelly reddish. Comidcylindrical.

Photobiont chlorococcoid. With fumarprotocetraricida and

atranorin. Note: a rare, declining, subarctic-spin@ species of
Sphagnunibogs. Known only from Val d'Aosta.

35 Thallus P+ yellow

32 - Cladonia arbuscula (Wallr.) Flot. subsp. arboisla

Thallus fruticose, pale yellowish white, shrubbgodely attached,
K-, C-, KC+ yellow, P+ yellow, UV-. Primary thallusrustose,
ephemeral and rarely seen, consisting of subglobegaruculae
0.10-1.5 mm diam. Podetia anisotomically (i.e. mairanches
thicker)-tetrachotomously ramified, ecorticate, @-dm tall, richly
branched, with terminal branches strongly orientaie one
direction, young apices blunt, and axils open. Apota rare,
terminal, brown, convex. AscPorpidiatype. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia dark, isemmersed, on
the tips of podetia. Conidia cylindrical. Photobiaftorococcoid.
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35
36
36
37

37

38
38

With fumarprotocetraric, usnic and psoromic acidteéN the species
taken in a broad sense has a circumpolar, boréalrstic-subalpine
distribution, and is one of the most abundant elgmef lichen-rich

tundra-like vegetation on mineral soil in exposedbitats; in Italy

the typical subspecies is probably very rare (ttzg mefers to the
three subspecies together); see also notes orthibesubspecies.

Thallus P+ red, or P- 36
Thallus P+ red, with fumarprotocetraric acid 37
Thallus P-, without fumarprotocetraric acid 38

Mostly below trene. Ramifications mainly dichotomol
Thallus yellowish to grey

33 - Cladonia ciliata Stirt.

Thallus fruticose, pale yellowish to grey, shrubky, C-, KC- or
KC+ yellow, P+ red, UV-. Primary thallus crustosphemeral and
rarely seen. Podetia anisotomically (i.e. main bhas thicker)-
dichotomously ramified, ecorticate, 4-7 cm tallftwimain branches
thicker and pointed apices orientated in one doactApothecia
rare, brown, convex. Asdorpidia-type. Spores 1-celled, hyaline,
ellipsoid, 8 per ascus. Pycnidia dark, semi-immearea the tips of
podetia; pycnidial jelly red. Conidia cylindrical. h&obiont
chlorococcoid. With two chemotypes: a) with fumatpcetraric
and occasionally with traces of usnic acid (thalpsy), b) with
fumarprotocetraric and usnic acid (thallus yelldwisAll ltalian
records refer to the latter (vaenuig. Note: a humid-temperate
species, found on mosses in shrublands, esp. inimaggetation.
Extremely rare in Italy, and restricted to humiddisturbed areas.

Mostly near or above treeline.Ramifications mainl
tetrachotomous. Thallus yellowish, never grey

34 - Cladonia arbuscula (Wallr.) Flot. subsp. squasa
(wWallr.) Ruoss

Thallus fruticose, pale yellowish white, shrubbgodely attached,
K-, C-, KC+ yellow, P+ red, UV-. Primary thallus ctase,

ephemeral and rarely seen, consisting of subglobegaruculae
0.10-1.5 mm diam. Podetia anisotomically (i.e. mirmanches
thicker)-tetrachotomously ramified, ecorticate, @-dm tall, richly

branched, with terminal branches strongly orientaie one

direction, young apices blunt, and axils open. Apota rare,
terminal, brown, convex. AscPorpidiatype. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia dark, isemmersed, on
the tips of podetia. Conidia cylindrical. Photobiaftorococcoid.
With fumarprotocetraric and usnic acids, withoubnasic acid.

Note: this is the most widespread representativeeC. arbuscula
complex in the Alps; also known from the higheslicebus

mountains of Sardegna.

Mediterranean to submediterranean (very rareiepe 39
Subalpine to alpine 40
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39 Ramifications mainly dichotomous. Thallus yelishv Restricte:
to humid, undisturbed, mediterranean stanifghout perlatoli
acid, with usnic acid

35 - Cladonia mediterranea P.A.Duvign. & Abbayes

Thallus fruticose, pale yellowish, shrubby, loosefiached, K-, C-,
KC+ yellow, P-. Primary thallus crustose, ephemexadl rarely
seen, consisting of subglobular verruculae. Podatisotomically
(i.e. main branches thicker)-dichotomously ramifidel0 cm tall,
non squamulose, ecorticate. Tips of ramificatiorustiy spreading
in all directions, axils open. Apothecia rare, bnpwonvex. Asci
Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 pecus.
Pycnidia dark, semi-immersed, on the tips of pade€onidia
cylindrical. With usnic acid. Photobiont chlorocoat. Note: a
mediterranean-macaronesian lichen, found almosaysvamongst
pleurocarpous mosses in sheltered situations viéhty of diffuse
light; presently restricted to a few very humidesitalong the
Tyrrhenian coast, and perhaps in danger of extincti

39 Ramifications mainly trichotomous. Thallus greMainly
submediterranean. With perlatolic acid

36 - Cladonia portentosa (Dufour) Coem.

Thallus fruticose, pale grey, shrubby, K-, C-, K©r KC+

yellowish, P-, UV+ white. Primary thallus crustosphemeral and
rarely seen, consisting of subglobular verruculd®odetia
anisotomically (i.e. main branches thicker)-trictrabusly ramified,
4-10 cm tall, ecorticate. Tips of ramifications rpsspreading in
all directions, axils open. Apothecia rare, brovaonvex. Asci
Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 pecus.

Pycnidia dark, semi-immersed, on the tips of pade€onidia
cylindrical. Photobiont chlorococcoid. With perlidoand traces of
usnic acids. Note: a mainly cool-temperate, wesspecies, found
on acid soil in open situations, such aLmlunaheaths; probably
more frequent in the past, presently extremely, rangl extinct in
many parts of the country.

40 Main branches much thicker than lateral ofieg. of podetia ne
dome-shaped

37 - Cladonia arbuscula (Wallr.) Flot. subsp. mitis
(Sandst.) Ruoss

Thallus fruticose, pale yellowish white, shrubby;, KC-, KC+
yellow, P-, UV-. Primary thallus crustose, epherheRRodetia
anisotomically (i.e. main branches thicker)-tet@omously
ramified, 4-15 cm tall, ecorticate; branches gedheranot always -
not strongly orientated in one direction; axils mpApothecia very
rare, brown, convex. Asdorpidia-type. Spores 1-celled, hyaline,
ellipsoid, 8 per ascus. Pycnidia dark, semi-imnmabrea the tips of
podetia. Conidia cylindrical. Photobiont chlorocoiccdVith usnic
and rangiformic acids, rarely also fumarprotocétracid. Note:
probably restricted to the Alps; more common athbigaltitudes
than the typical subspecies, but less frequent sbspsquarrosa
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40 Most branches of the same thicknelsp of podetia regular

41
41
42

dome-shaped

38 - Cladonia stellaris (Opiz) Pouzar &&da

Thallus fruticose, pale yellowish white, shrubby;, KC-, KC+

yellow, P-. Primary thallus crustose, ephemeral ardly seen, of
dispersed granules 0.15-0.3 mm diam. Podetia isosbyr

tetrachotomously ramified, 4-10(-15) cm tall, noguamulose,
ecorticate, with most branches of the same thignésrming
compact, rounded, subglobose heads (top of podetalarly
dome-shaped). Axils open. Apothecia very rare, Ioroaonvex.
Asci Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 psrus.
Pycnidia dark, semi-immersed, on the tips of pedetth a reddish
jelly. Conidia cylindrical. Photobiont chlorococcoi@Vith usnic
acid, sometimes also with perlatolic and pseud@myiformic
acids (not proven in Italian material). Note: aaimpolar subarctic-
subalpine species, found in wind-protected sitel wilong snow-
lie above treeline, on acid siliceous substratstricted to the Alps,
where it is very rare.

42

Without cups 43

Thallus yellowish, KC+ yellowish, UV-, with ugnacid.Podeti
without squamules

39 - Cladonia amaurocraea (Flérke) Schaer.

Thallus fruticose, pale yellowish, K-, C-, KC+ yellizh, P-, UV-.
Primary thallus ephemeral and rarely seen, of smahate to
incised squamules up to 1.5 mm broad and long. tRodamified,
non squamulose, to 12 cm tall and up to 1.5(-3) whiam.,
dichotomously or sympodially branched. Apices padhtor
terminating in narrow cups which flare rapidly, tbeps open or
closed, often with thorn-like brownish lateral mrciions. Axils
closed or slightly perforate. Apothecia rare, brotenyellowish
brown, convex. AsciPorpidiatype. Spores 1-celled, hyaline,
ellipsoid, 8 per ascus. Pycnidia dark, semi-immerisethe tips of
podetia or in the margins of cups; pycnidial jeltplourless.
Conidia cylindrical. Photobiont chlorococcoid. Witlsnic and
barbatic acids. Note: a circumpolar, boreal-sul@stbalpine
lichen, found on siliceous soil and bryophytes jme habitats,
mostly in sites with a long snow lie and above eamtreeline;
probably restricted to the Alps in Italy.

42 Thallus greenish grey to brown, K@V+ white, without usni

acid. Podetia mostly with squamules, at leasteabtse

40 - Cladonia crispata (Ach.) Flot.

Thallus fruticose, greenish grey to brown, K-, €G-, P-, UV+
white. Primary thallus squamulose, the squamuleli®isized (1-4
mm long and ca. 0.5 mm broad), indented, often mehal and
rarely forming cushions, white below. Podetia exiedy
polymorphic, usually ramified, squamulose, to 10tathand up to
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44  Thallus K+ yellow, or K-

5 mm in diam. (usually much less), irregularly hraed esp. above,
often terminating in a cup-like perforation withimplose margins,
the spines sometimes proliferating. Apothecia dadwn, convex.

Asci Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 pscus.

Pycnidia dark, semi-immersed, mostly in the margaiscups.

Conidia cylindrical. Photobiont chlorococcoid. Wighuamatic acid
and variable amounts of barbatic acid. Note: a &er®ntane to
subarctic-subalpine, circumpolar species, foundah more rarely
on lignum, in open habitats, in areas with siliceasubstrata;
restricted to the Alps in Italy, mostly near or abdreeline.

43 Cortex disrupted into soredile structures (a very rare specie
very humid areas)

41 - Cladonia scabriuscula (Delise) Leight.

Thallus fruticose, pale greenish grey, shrubbyoKK+ brownish,
C-, KC-, P+ red, UV-. Primary thallus squamulose fiquamules
mostly ephemeral, middle-sized (1-4 mm long andabdypcrenate,
ascending, glaucescent above, white below. Podetiicate only
at base, dichotomously ramified, slender, to 1Galirand up to 2-5
mm in diam., forming irregular tufts, with pointeapices and a
microsquamulose, partly decorticate surface. Apm¢heery rare,
dark brown, convex. AsdPorpidia-type. Spores 1-celled, hyaline,
ellipsoid, 8 per ascus. Pycnidia dark, semi-immebrea the tips of
podetia. Conidia cylindrical. Photobiont chlorocoicco With
fumarprotocetraric acid, sometimes with tracestdreorin. Note: a
mainly temperate, widespread but very rare licHeand on soil
and amongst mosses in humid-sheltered situatiard) as open
woodlands.

Cortex continuous to cracked, not disrupted istwedialke
structures (common species)

Thallus K+ brownish

42 - Cladonia furcata (Huds.) Schrad.

Thallus fruticose, greenish grey, shrubby, K- or Krewnish, C-,
KC-, P+ red, UV-. Primary thallus squamulose, tlpianules
mostly ephemeral, middle-sized (1-4 mm long andadlypcrenate,
ascending, glaucescent above, white below. Podeltimgate,
ramified, to 8(-10) cm tall, forming irregular taftwith pointed
apices and smooth surface, sparsely squamulosehdéga rare,
dark brown, convex. AsdPorpidia-type. Spores 1-celled, hyaline,
ellipsoid, 8 per ascus. Pycnidia dark, semi-imneise the tips of
podetia. Conidia cylindrical. Photobiont chlorocoidco With
fumarprotocetraric acid, sometimes with tracestcfreorin. Note: a
holarctic, temperate to boreal-montane lichen, ébum soil,
amongst mosses, sometimes on bark and lignum, dasawith
calcareous or siliceous base-rich rocks; more pfytic thanC.
rangiformis surprisingly rare along the Adriatic part of the
peninsula.

45 Thallus K+ yellow, with atranorin
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45 Thallus K-, without atranorin

46 Thallus P-, without fumarprotocetraric acid

46
47

47

48 Thallus P+ red
48 Thallus P-

43 - Cladonia rangiformis Hoffm.

Thallus fruticose, greenish grey to whitish greywrubby, K+
yellowish, C-, KC-, P- or P+ red. Primary thalluguamulose, the
squamules middle-sized (1-3 mm long and broad)sigtent or
ephemeral, white below. Podetia to 6 cm tall (moféen less),
richly branched, forming tufts, with pointed apicesd a distinctly
areolate surface, sparsely to densely squamulageur medullary
outbursts at the base. Apothecia rare, terminak bleown, convex.
Asci Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 psrus.
Pycnidia dark, semi-immersed on the tips of podeGanidia
cylindrical. Photobiont chlorococcoid. With atraimmor and
rangiformic acid, rarely also with fumarprotoceitaacid. Note: a
mainly temperate species, found on calciferous asekich
siliceous soil in open habitats, with optimum ity drasslands; one
of the most frequent species@fadoniain Italy.

Thallus P+ red, with fumarprotocetraric acid

Podetia greenish to whitish grey, slender, dengeipified
usually squamulose, without convex, white medulambursts ¢

see 44 - Cladonia rangiformis Hoffm.

Podetia brown, stout, noof scarcely squamulose, with evid
convex, white medullary outbursts at the base

45 - Cladonia subrangiformis Sandst.

Thallus fruticose, brown, shrubby, K- or K+ yell@li C-, KC-, P+
red. Primary thallus squamulose, the squamules ls&lded (1-3

mm long and broad), most often ephemeral, whitevbePodetia
ramified, to 10 cm tall (usually much less), stdotming irregular

tufts, with pointed apices and smooth to wrinkledface, non- or
very sparsely squamulose, with evident, convexteviiedullary

outbursts at the base. Apothecia rare, dark braenyex. Asci

Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 pacus.

Pycnidia dark, semi-immersed on the tips of podeGanidia

cylindrical. Photobiont chlorococcoid. With atraimor and

fumarprotocetraric acid. Note: a mild-temperatermediterranean
lichen, found on mineral calciferous soil, oftenaargst bryophytes;
the dark, stout thallus and especially the prontinérite medullary
outburst at the base are diagnostic with respe@.tcangiformis

(the two species often occur together, in whictedagy are easily
distinguished).

49 Thallus KC+ yellow, with usnicacid. Squamules abse
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Restricted to above treeline

46 - Dactylina ramulosa (Hook.) Tuck.

Thallus fruticose, yellowish straw-coloured, spdttérownish
yellow or pale violet-pruinose, shrubby, K-, C-, Kgellow, P+ red
or P-. Branches 1-2(-3) mm thick, ascending, sutgeriagile,
erect, to 2.5 cm tall, the base dying, more or sggspodial with a
few branches but many short, often black-tippece didanches,
usually forming tufts. Medulla hollow, with a fewdsely arranged
hyphae scattered in the cavity, P+ red or P-. Carterpact, up to
50 um thick, of prosoplechtenchymatous arranged hypthaecells
thick-walled, sharply distinguished from the aragidnmedullary
hyphae. Apothecia extremely rare (never found atidh material),
on the tips of side branches, 1-3 mm broad. Spoisesiate in the
asci, globose, thick-walled, 546m in diam. Pycnidia rare, dark,
immersed. Conidia cylindrical, straight, 5-6 x caur. Photobiont
chlorococcoid. With usnic acid (cortex) and usualhysodalic and
physodic acids in the medulla (in which case itte®+ red). Note:
an arctic-alpine, circumpolar species, mostly foimapen stands
on soil developing from calcareous schist abowvelitre. Restricted
to the Alps, where it is extremely rare.

Thallus KC; without usnic acid. Squamules usually preset
least at the base of the podetia. Mainly belowlitree 50

Podetia greenish grey, slender, squamulose, witlewdent
convex, white medullary outbursts at the base

see 42 - Cladonia furcata (Huds.) Schrad.

Podetia brown, stout, with evident, convex, whiteduolary
outbursts at the base

see 45 - Cladonia subrangiformis Sandst.
Thallus greenish grey to brown, KC-, withoutiasacid
see 40 - Cladonia crispata (Ach.) Flot.
Thallus pale yellowish, KC+ yellowish, with usracid 52

With usnic acid only. Ramifications mainly ta-tetrachotomou
Surface of central canal not powdery

47 - Cladonia uncialigL.) F.H.Wigg. subsp. uncialis

Thallus fruticose, pale yellowish, often with bragmtips, shrubby,
K-, C-, KC+ yellow, P-, UV-. Primary thallus squarosé,
ephemeral and rarely seen, the squamules to 1 mm Mhite
below. Podetia mostly tri- to tetrachotomously riai, non
squamulose, to 6(-10) cm tall and ca. 1.5 (-3.5) miam.,
subcylindrical in section, cupless, with pointedcap and divergent
branches, the axils mostly perforate, forming cochpafts. Surface
of central canal not powdery. Apothecia extremedyer brown,
convex. AsciPorpidiatype. Spores 1-celled, hyaline, ellipsoid, 8
per ascus. Pycnidia dark, semi-immersed, apicatnigial jelly
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reddish. Conidia cylindrical. Photobiont chlorocoitt With usnic
acid, rarely also with squamatic acid. Note: maislybalpine-
alpine, mostly, but not only, on siliceous substraprobably
restricted to the Alps in Italy; see also notehte following taxon.

52 With usnic and squamatic acid. Ramifications preitamitly
dichotomous. Surface of central canal white-powdery
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48 - Cladonia uncialis (L.) F.H.Wigg. subsp. biurdgis
(Hoffm.)

Thallus fruticose, pale yellowish, often with braemtips, shrubby,
K-, C-, KC+ yellow, P-, UV+ white. Primary thallugjsamulose,
ephemeral and rarely seen, the squamules to 1 mm Mhite
below. Podetia mainly dichotomously ramified, nguamulose, to
6(-10) cm tall, with pointed apices and divergerarithes, the axils
mostly perforate, forming compact tufts. Apotheeidremely rare,
brown, convex. AsciPorpidiatype. Spores 1-celled, hyaline,
ellipsoid, 8 per ascus. Pycnidia dark, semi-imngrsapical;
pycnidial jelly reddish. Conidia cylindrical. Phoioht
chlorococcoid. With usnic and squamatic acid. Notere hygro-
and acidophytic than the typical subspecies, prighalnlespread in
the Alps.

With cups 54
Without cups 88
With soredia (do not confuse schizitlkee, corticate structur

with true soredia!) 55
Without soredia 71
Apothecia and pycnidia scarlet red, K+ blood ré@fiothecia al

absent, look at the margins of cups for pycnidia !) 56

Apothecia and pycnidia pale to dark brown, K-

Primary squamules large (>0.5 cm diam.). Thallus yeHow,
KC- or KC+ yellowish, P+ orange, with thamnolic acidthout

usnic acid

49 - Cladonia digitata (L.) Hoffm.

Thallus fruticose, grey-green to olive-green, KHowe, C-, KC- or
rarely KC+ yellowish, P+ deep orange. Primary trakquamulose,
the squamules prominent, large, to 1.5 cm dianunded, entire,
lobed or weakly incised, horizontally spreading,thwifarinose
soredia along the up-turned margin, grey-green liee-green
above, white and farinose below, often pale oramgar the
attachment point. Podetia corticate only at basel.6 cm tall,
pointed or with irregular small cups gradually teaing toward
the base. Apothecia rare, scarlet red. Asmipidia-type. Spores 1-
celled, hyaline, ellipsoid, 8 per ascus. Pycnidiarket red, semi-
immersed at the top of podetia or along the margihups.
Conidia cylindrical. Photobiont chlorococcoid. Witthamnolic
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acid. Note: a cool-temperate to boreal-montanecunipolar

species, found on strongly weathered lignum, mosseshe bases
of trunks, sometimes on soil rich in humus; comnooty in the

Alps, in the montane-subalpine belts, much raresngl the

Apennines, south to the mountains of Sicily.

56 Primary squamules small to middiged (<0.5 cm diam
Thallus K-, KC+ yellow, P-with usnic acid, without thamno
acid 57

57 Podetia with broad cups and short stalks @ikpyxidata

50 - Cladonia pleurota (Flérke) Schaer.

Thallus fruticose, yellowish green, K-, C-, KC+ yeil, P-, UV-.

Primary thallus squamulose, the squamules variag#esistent or
disappearing, rounded to sparsely indented, 1-6lomg, up to 4
mm broad, irregularly crenate, yellowish green ligazeous green
above, white or sometimes yellowish below towatdsdttachment
point. Podetia goblet-shaped, corticate only atebdsrinose-
sorediate, 1-2(-3) cm tall, with broad cups flarisgon into short
stalks, regular, sometimes dentate or proliferafimgn margins,
non-squamulose or sometimes sparsely squamuloskeabase.
Apothecia frequent, scarlet red. AsPiorpidia-type. Spores 1-
celled, hyaline, ellipsoid, 8 per ascus. Pycnidiarket red, semi-
immersed. Conidia cylindrical. Photobiont chloroamidc With

usnic, iso-usnic, porphyrilic acids, and zeorint&l@n arctic-alpine
to boreal-montane, circumpolar lichen found on,saiiting wood,
more rarely on basal parts of trunks in open hthitaost frequent
in the Alps above the montane belt, on siliceousssata; also
known from the N Apennines.

57 Podetia slender, with long stalks and narrowscup 58

58 Podetia mostly without cups, and then with poingsdls, bt
sometimes with narrow, lacerated cups. With usnit sonetime:
squamatic acids, without zeorin. Thallus UV+ wiutdJV-

51 - Cladonia sulphurina (Michx.) Fr.

Thallus fruticose, yellowish green, K-, C-, KC+ ymllish, P-, UV+
white or UV-. Primary thallus squamulose, the squi@s rather
large, 2-8 mm long and 2.5 to 4 mm broad, yellovwgsben above,
white to brownish below. Podetia elongate, 2-8 aifh torticate
only at base, mostly without cups, and then withntgal ends,
sometimes with narrow, lacerated cups, farinosediate.
Apothecia scarlet red. AsElorpidia-type. Spores 1-celled, hyaline,
ellipsoid, 8 per ascus. Pycnidia scarlet red, semiersed. Conidia
cylindrical. Photobiont chlorococcoid. With usniacasometimes
squamatic acids. Note: a circumboreal-subarcticelic found on
organic substrata in cold-shaded situations, marsincon on rotting
wood, e.g. on stumps and decaying fallen trunksetdooked for
throughout the Alps.

58 Podetia with narrow, more or less regular cups, emarel
pointed, squamulose esp. toward the base. \Wthic acid an
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zeorin. Thallus always UV-

52 - Cladonia deformis (L.) Hoffm.

Thallus fruticose, yellowish green, K-, C-, KC+ yell, P-, UV-.

Primary thallus squamulose, often ephemeral, thaarsgles

middle-sized (2-4 mm long), rounded to crenatedebavhite

below, but yellowish brown towards the attachmeniinp

occasionally sorediate. Podetia corticate only ageb 3-9 cm tall
and up to 5 mm thick on the stalk, with narrow, enar less
regular, gradually flaring and usually non-perfechtcups, more
rarely pointed, squamulose esp. toward the basap&e-sorediate.
Apothecia scarlet red, convex. Agtdrpidia-type. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia scadet semi-immersed.
Photobiont chlorococcoid. With usnic acid and zeofNote: a

mainly boreal-montane, circumpolar species, foumdatting wood

and organic soil; known from the Alps, and from thigh siliceous
mountains of Calabria.

Thallus K+ vyellow turning to red, C+ red, KC+ rewith
cryptochlorophaeic acid

53 - Cladonia cryptochlorophaea Asahina

Thallus fruticose, brownish-green, K+ yellow turgito red, C+
red, KC+ red, P+ red, UV+ pale yellow. Primary thall
squamulose, the squamules middle-sized (1-3 mr), greenish
grey, ascending, white below. Podetia goblet-shapadn

squamulose, 0.5-4 cm tall, with broad cups gragiualbered to a
short stalk, regular or proliferating marginallysagular-sorediate
above and in the cups. Apothecia frequent, brovemvex. Asci
Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 pacus.
Pycnidia dark, semi-immersed. Photobiont chlorooatc With

cryptochloropheic and fumarprotocetraric acids. éNoa mainly
cool-temperate, perhaps holarctic lichen, found smil rich in

humus, on peat, etc.; probably a western licherEumope; its
distribution in Italy is still poorly known.

Thallus K+ yellow or K-, without cryptochloroptia acid 60
Thallus K+ yellow 61
Thallus K- 62

Primary squamules large, with distinct browrtistpinkish veins
below. Without atranorin. Extremely rare in Itakgstricted t
humid-warm mediterranean stands

54 - Cladonia cyathomorpha Walt.Watson

Thallus fruticose, greyish-green, K.+ yellow-, &C-, P+ red,
UV-. Primary thallus squamulose, the squamuleselargunded to
indented, more or less ascending, with distinckigimto brownish
veins below. Podetia goblet-shaped, mostly densglyamulose at
the base, to 0.8 cm tall, the cups granular-“satedi inside.
Apothecia brown, convex. AsdPorpidia-type. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Photobiont chlommoid. With
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fumarprotocetraric acid and an unidentified compbuNote: a
humid subtropical species, extremely rare in thestnmumid parts
of Tyrrhenian lItaly (Calabria, Sardegna).

61 Primary squamules without veins below. With atramoMore
common species

55 - Cladonia humilis (With.) J.R.Laundon

Thallus fruticose, greyish-green, K+ yellow, C-, K€+ red, UV-.
Primary thallus squamulose, the squamules midadkeds{1-3 mm
long), rounded to sparingly incised, white belowdPBtia corticate
only at base, generally non squamulose, to 7 mimwah regular
cups abruptly tapered to a very short stalk, cotirsly corticate at
the base, sorediate above and inside the cupshégiatfrequent,
terminal, brown, convex. AscPorpidiatype. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Photobiont chlommoid. With
atranorin and fumarprotocetraric acid. Note: a rlchperate,
widespread species, found on disturbed, often sandgtly acid to
subneutral soil, more rarely on lignum and mosgedr mainly
Tyrrhenian in Italy.

62 Soredia granular (including also some speci#és sahizidia) 63

62 Soredia farinose 65

63 Thallus KC+ red, with merochlorophaeic acid (wag! the
reaction is visible in extracts only!)

56 - Cladonia merochlorophaea Asahina

Thallus fruticose, brown to brownish-green, K-, Ceddish to
yellowish, KC+ red in extracts only (microscope!}t Red or P-,
UV+ pale blue. Primary thallus squamulose, the sgues
persistent, middle-sized (1-3 mm long), thin, gisengrey,
ascending, white below. Podetia goblet-shaped, llysuzon
squamulose, 0.5-4 cm tall, with broad cups gragiualbered to a
short stalk, regular or proliferating marginallgnsetimes granular-
sorediate to mostly schizidiate above and in thesc#\pothecia
frequent, brown, on the margin of the cups. ABorpidia-type.
Spores 1-celled, hyaline, ellipsoid, 8 per ascuotébiont
chlorococcoid. With merochlorophaeic, 4-0-
methylcryptochlorophaeic and fumarprotocetraricdaciNote: a
mainly cool-temperate, probably circumpolar lichdound on
humus-rich soil; the distribution in Italy is stgborly known.

63 Thallus KC-, without merochlorophaeic acid

64 Thallus UV-,with fumarprotocetraric acid only
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57 - Cladonia chlorophaea (Florke ex Sommerf.) Spge

Thallus fruticose, greyish-green, K-, C-, KC-, RdrUV-. Primary
thallus squamulose, the squamules small to middeds(3-6 mm
long and almost as broad), incised to crenate,igiteyreen above,
white below, but darkening towards the base. Padgbblet-
shaped, non squamulose, 0.5-4 cm tall, with bragms gradually
tapered to a short stalk, regular or proliferatingarginally,
granulose-sorediate above and in the cups, norcatator corticate
only at the base. Apothecia frequent, on the maggithe cups,
brown, convex. AsciPorpidiatype. Spores 1-celled, hyaline,
ellipsoid, 8 per ascus. Pycnidia dark, semi-immetrs€onidia
cylindrical. Photobiont chlorococcoid. With fumagpocetraric acid
only. Note: delimitation of the species, and hemistribution
poorly known: the map refers to the species takea very broad
sense.

64 Thallus UV+ bluish white, with grayanic and fumaofmocetrari

65

65
66

58 - Cladonia grayi Sandst.

Thallus fruticose, brownish-green, K-, C-, KC-, redl, UV+ bluish
white. Primary thallus squamulose, the squamulesiallys
persistent, small to middle-sized (1-3 mm), whitdolv. Podetia
goblet-shaped, non squamulose, 0.5-4 cm tall, \Withad cups
gradually tapered to a short stalk, regular or ifalting

marginally, abundantly granular-sorediate above enthe cups.
Apothecia frequent, on the margin of the cups, Ioroeonvex. Asci
Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 pacus.
Pycnidia dark, semi-immersed. Conidia cylindricaho®biont
chlorococcoid. With grayanic and fumarprotocetraitds. Note: a
holarctic, rather northern representative of tfle pyxidata-
chlorophaeacomplex, found on acid soil rich in humus, peat an

rotting wood; most frequent in the Alps.

Cups regular, goblet or funnel-shaped (like ¢hafC. pyxidataor
C. fimbriatg

Cups, when present, irregular

Podetia with broad cups and short stalks, likse ofC. pyxidata
Thallus P; with zeorin, without fumarprotocetraric ac
Apothecia and pycnidia waxy yellowish brown. Reséd to nee
or above treeline

59 - Cladonia carneola (Fr.) Fr.

Thallus fruticose, yellowish-greyish-green, K-, &C+ yellowish,
P-, UV-. Primary thallus squamulose, the squamplasistent or
disappearing, small and often inconspicuous, yedlbwgreyish-
green above, white to yellowish below, darkeningamls the base.
Podetia non squamulose, 0.5-2(-3) cm tall, withulag cups
abruptly tapering to stalk, entirely farinose-saa¢el Apothecia
frequent, on the margin of the cups, waxy yellowishvery pale
brown, convex. AsciPorpidiatype. Spores 1-celled, hyaline,
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67

67
68
68
69

ellipsoid, 8 per ascus. Photobiont chlorococcoidthVieorin, rarely
barbatic acid. Note: a circumpolar, mainly boreantane to
subarctic lichen, found on rotting wood and sathrin humus in
open woodlands; hitherto known only from the Algmnor above
treeline, but to be looked for in the highest siias mountains of
the south.

Podetia with small cups and long stalks. ThalRasorangeed
without zeorin, with fumarprotocetraric acid. Apetlia an
pycnidia medium to dark brown. From the meditereaméelt t
above treeline

60 - Cladonia fimbriata (L.) Fr.

Thallus fruticose, greyish-green, K-, C-, KC-, Pramge-red, UV-.
Primary thallus squamulose, the squamules persisten
disappearing, middle-sized to rather large (2-5 long), elongate
and incised, white below. Podetia funnel-shapedyrtieate or
corticate only at base, non squamulose, 0.5-2 ¢mwah small

regular cups and long stalks 1-2 mm thick, farinesediate
throughout. Apothecia rare, dark brown, convex. iABorpidia-

type. Spores 1-celled, hyaline, ellipsoid, 8 pecuas Pycnidia
brown, mainly from the margins of the cups. Phatabi
chlorococcoid. With fumarprotocetraric acid. Notewidespread,
temperate to arctic-alpine, holarctic species, ¢ban rotten wood,
soil, on bases of trunks, with a wide ecologicaiges common
throughout Italy.

Thallus P+ yellow changing to orange-red

61 - Cladonia rei Schaer.

Thallus fruticose, pale brownish grey, K-, C-, K@+ yellow

changing to orange-red, UV+ white. Primary thalkggiamulose,
the squamules small, incised, greenish to pale mishwgrey above,
white below. Podetia elongate, 1-5 cm tall, simptesparingly

branched, with pointed apices, occasionally wittegular small

cups, often corticate and squamulose at the basap$e-sorediate
above. Apothecia rather frequent, terminal, browonvex. Asci

Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 pecus.

Photobiont chlorococcoid. With homosekikaic acidl atcessory
fumarprotocetraric acid. Note: a mainly temperaggpbably

holarctic species, found on mineral, clay and bragesoil, mostly

in slightly disturbed habitats such as on traclesidnd clearings of
light forests and heaths. Hitherto known only friva north, mostly
below the montane belt; to be looked for furtheongl the

Apennines, in areas with siliceous substrata.

Thallus P-, or P+ red 68
Thallus P- 69
Thallus P+ red 70
Cups open at the bottom (i.e. with a hole). \§gbhamatic acid
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62 - Cladonia cenotea (Ach.) Schaer.

Thallus fruticose, grey to greyish brown, K-, C-CK P-, UV+

white. Primary thallus squamulose, the squamulealisfi-3 mm

long and ca. 1 mm broad), indented, greyish greebrownish

above, white below. Podetia elongate, corticaty ahbase, non- or
scarcely squamulose, 1-4 cm tall, unbranched airgpg branched
and farinose-sorediate above with narrow, irrequlaerforated

cups, the margins in-rolled into the perforatioqpohecia livid to

waxy pale brown, convex, mostly on the marginshef ¢ups. Asci
Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 pacus.

Photobiont chlorococcoid. With squamatic acid. Nateemperate
to boreal-montane, circumpolar species, found dtingp wood,

mainly on old stumps, and on soil rich in humus;stoequent in

the Alps, but extending along the Apennines dowgatabria.

69 Cups closed at the bottom. With homosekikaid aci

see 61 - Cladonia rei Schaer.

70 Podetia >4 cm tall, corticate only at base, nonasguose
Thallus pale grey to whitish, sometimes with a gigle o
brownish tinge

63 - Cladonia subulata (L.) F.H.Wigg.

Thallus fruticose, ashy grey to whitish, sometinagth a greenish
or brownish tinge, K-, C-, KC-, P+ red, UV-. Prirgathallus
squamulose, the squamules persistent or disapgeatwmy small
(<1 mm), inconspicuous, elongate and deeply ingisekitish-
glaucescent above, white below. Podetia mostly lldaain,
corticate only at base, non squamulose, 1-6 cnatallup to 3 mm
thick (usually much less), with pointed apices, stimes
irregularly branched above and antler-like, rareligh irregular
cups proliferating from margins, farinose-sorediatgpothecia
terminal, brown, convex. AscPorpidiatype. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Photobiont chlommoid. With
fumarprotocetraric acid. Note: a cool-temperatsubarctic lichen,
found on mineral soil on track sides and in clegsiof light forests
and heaths, more rarely on rotting wood, in aredah wsiliceous
substrata. Rare, and mostly restricted to the Alpth a single
record from the highest mountains of Calabria.

70 Podetia <4 cm tall, squamulogexnular to partly decortica
Thallus greenish brown

64 - Cladonia ramulosa (With.) J.R.Laundon

Thallus fruticose, greenish brown, K-, C-, KC-, Ped, UV-.
Primary thallus squamulose, the squamules very Isg@al mm),
elongate and indented, fragile. Podetia 1-3.5 din gample with
pointed apices or irregular small cups, squamugpaeular to
partly decorticate. Apothecia frequent, brown, @av Asci
Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 pacus.
Photobiont chlorococcoid. With fumarprotocetraricida Note: a
mainly temperate to southern boreal-montane licHeond on
epilithic bryophytes, rotting wood and organic saiot known
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71
71
72

72

73

73
74

along the Adriatic side of the Peninsula.
Apothecia and pycnidia scarlet red 72

Apothecia and pycnidia brown 75

With squamatic acid (UV+ white). Podetia >3 cm talensel
squamulose, with long stalks and and narrow cups

65 - Cladonia bellidiflora (Ach.) Schaer.

Thallus fruticose, grey-green to yellowish green, IC-, KC+
yellow, P-, UV+ white. Primary thallus squamuloee squamules
small (but sometimes up to 2 mm long!), mostly imgoicuous,
deeply indented, non sorediate, white below, sametiyellowish
brown towards the base. Podetia elongate, dengabnsulose, 3-5
cm tall, pointed at apices or with small, regulariregular cups,
becoming granular or decorticate towards apicesti#gria rather
frequent, scarlet red, convex. Adeorpidia-type. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia scadet semi-immersed.
Conidia cylindrical. Photobiont chlorococcoid. Witlsnic and
squamatic acids. Note: a cool-temperate to boreatame,
circumpolar lichen, found on acid soil and mossgksoin wind-
protected and humid situations (e.g. in sites &itlong snow lie);
hitherto known only from the Alps, where it is rathrare; to be
looked for in the highest siliceous mountains @ &pennines, esp.
in Calabria.

Without squamatic acid (UV-). Podetia <3 tatl, scarcely c
nonsquamulose, with short stalks and broad cups, airtolthos
of C. pyxidata(if you cannot assess chemical differences ai
the following taxa, call your sample€tadonia coccifera s.lat)’ 73

With usnic and barbatic acids

66 - Cladonia borealis S. Stenroos

Thallus fruticose, yellowish-green to glaucescemtd aolive-
coloured, K-, C-, KC+ yellow, P-, UV-. Primary thad
squamulose, the squamules middle-sized (1-3 mn),Jeagable in
form, rounded or a little indented, white or oftggllowish towards
the base below. Podetia goblet-shaped, non- or celgar
squamulose, 1-2(-3) cm tall, bearing broad, regelgs flaring into
a short stalk, corticate-areolate. Apothecia frequecarlet red,
convex. AsciPorpidia-type. Spores 1-celled hyaline, ellipsoid, 8
per ascus. Pycnidia scarlet red, semi-immersed.d@ooylindrical.
Photobiont chlorococcoid. With usnic and barbatis. Note: on
mineral siliceous soil in open habitats, mostly \abdreeline;
related toC. coccifera and with a similar ecology; certainly more
widespread in the Alps.

With usnic acid and zeorin 74

Squamules on podetia scarce to absent. Pod&{i&8)1lcm tall
with conspicuous corticate, convex granules, eshimthe cups
sometimes sparsely squamulose at the base
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67 - Cladonia coccifera (L.) Willd.

Thallus fruticose, yellowish-green to glaucescemtd aolive-
coloured, K-, C-, KC+ yellow, P-, UV-. Primary thad
squamulose, the squamules middle-sized (1-3 mm),Jmagable in
form, rounded or a little indented, white or oftggllowish towards
the base below. Podetia goblet-shaped, cortica@ate, non- or
scarcely squamulose, 1-2(-3) cm tall, with broagscand short
stalk, with conspicuous corticate, convex granuésq. inside the
cups, sometimes sparsely squamulose at the basetheia
frequent, scarlet red, convex. Adeorpidia-type. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia scadet semi-immersed.
Conidia cylindrical. Photobiont chlorococcoid. Witlsnic acid and
zeorin. Note: a cool-temperate to arctic-alpinecuzhpolar lichen,
found on soil in open situations, such as in dndra-like habitats,
more rarely on wood; most common in the Alps, bgb &nown
from the highest siliceous mountains of SardegmbGalabria.

74 Squamules on podetia abundant. Podetia t&) 2¢m tall

squamulose at the base, microsquamugpaeulose in upper pi
and inside the cups

68 - Cladonia diversa Asperges

Thallus fruticose, yellowish-green to glaucescentd aolive-
coloured, K-, C-, KC+ yellow, P-, UV-. Primary thad
squamulose, the squamules middle-sized (1-3 mm),Jmagable in
form, rounded or a little indented, white or oftggllowish towards
the base below. Podetia goblet-shaped, areolat®), @ tall, with
broad cups and short stalks, richly squamuloséebase, bearing
broad, regular cups flaring into a short, cortieateolate stalk.
Apothecia frequent, scarlet red, convex. ABorpidiatype. Spores
1-celled, hyaline, ellipsoid, 8 per ascus. Pycnglarlet red, semi-
immersed. Conidia cylindrical. Photobiont chloroamidc With
usnic acid and zeorin. Note: see comment to theéiqure species.

75 Thallus K+ yellow 76
75 Thallus K- 80

76 Thallus P+ orange, with thamnolic and barbatidsaa

69 - Cladonia squamosa Hoffm. var. subsquamosa
(Leight.) Vain.
Thallus fruticose, grey, K+ yellow, C-, P+ orandéy-. Primary
thallus squamulose, the squamules persistentétyraphemeral, 2-
5 mm long and 1 mm broad, irregularly subpinnatsutrdigitate or
wedge-shaped, scattered to crowded, sometimes rfgrrdense
mats, white below. Podetia very variable, usuallgnskly
squamulose with small, fragile squamules, veryalde in shape
and size, to 5(-8) cm tall, irregularly branchedthwointed apices
or with irregular, small, perforated cups with ofteroliferating
margins, the surface scabrid, usually partly décated, but
sometimes subcontinuous. Apothecia frequent, brosamvex .
Asci Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 psrus.
Pycnidia dark, semi-immersed. Conidia cylindricaho®biont
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chlorococcoid. With thamnolic and barbatic acidsoté more
hygrophytic than the typical variety, and more bduo higher
altitudes, from the Alps to Calabria.

76 Thallus P+ red, with fumarprotocetraric acid
77 Podetia >4 cm tall

70 - Cladonia ecmocyna Leight.

Thallus fruticose, dull greenish grey to brownisteen in sun-
forms, sometimes weakly pruinose at the top of padeften

yellowish at the base, K+ yellow (reaction bestestdsd under a
microscope), C-, KC-, P+ red. Primary thallus squise, the
squamules ephemeral, middle-sized (1-3 mm), widtevia Podetia
elongate, to more than 10 cm tall and 2-4(-5) mitkitcupless or
with narrow cups, sparsely squamulose, the codbgantinuous to
areolate. Apothecia rare, brown, convex. A$brpidia-type.

Spores 1-celled, hyaline, ellipsoid, 8 per ascysnklia dark, semi-
immersed in the margins of the cups. Photobionbrocbccoid.

With atranorin and fumarprotocetraric acid. Notenainly boreal-
montane to subarctic-subalpine, circumpolar lichéoynd on

organic soil and amongst bryophytes in cool defwasswith a late
snow lie; restricted to the Alps in Italy, whereidtextremely rare
(most -if not all - records need re-confirmation).

77 Podetia <4 cm tall 78
78 Squamules pure white below. Mostly near or altimadine

71 - Cladonia macrophyllodes Nyl.

Thallus fruticose (but primary squamules promingngreenish
grey, K+ yellow, C-, KC-, P+ red. Primary thallugusmulose, the
squamules very large, 8-30 mm long and 1-9 mm Qrimdwhte to

incised, concave to involute, greenish grey abaveite below.

Podetia rare, to 10 mm tall (usually much lessy tmca. 2 mm
thick, with funnel-shaped cups which are up to 7 mrdiam., with

a continuous to areolate cortex. Apothecia rarewhr convex.

Asci Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 pscus.

Pycnidia dark, semi-immersed in the margins ofdhps or in the
primary squamules. Photobiont chlorococcoid. Wittargorin and

fumarprotocetraric acid. Note: an arctic-alpinecempolar species
found on soil in open sites with a long snow-ligtimum in the

siliceous Alps. Much overlooked or misunderstoothie past.

78 Squamules greyish to pinkish grey below. Molséiow treeline 79

79 Squamules pinkish grey below

72 - Cladonia firma (Nyl.) Nyl.
Thallus fruticose (but mostly reduced to the priynaquamules),
greenish grey, K+ yellow, C-, KC-, P+ red, UV-. iRary thallus
squamulose, the squamules prominent, persisterjirfg dense
mats, 0.5-1.5 cm long, mostly ascending, entirdightly indented,
often curved at apices when dry, forming dense mgaEsy-green
above, reddish grey below, darker towards the bRedetia very
rare, funnel-shaped, sometimes proliferating from denter, with a
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80

80
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82

continuous to shallowly areolate cortex. Apothezi&remely rare,
dark brown, convex. AsdPorpidia-type. Spores 1-celled, hyaline,
ellipsoid, 8 per ascus. Pycnidia dark, semi-imntrdghotobiont
chlorococcoid. With fumarprotocetraric acid, atranpand variable
amounts of rangiformic acid. Note: a mild-tempedathen, found
on mineral, often base-rich siliceous soil in opderditerranean
grasslands; certainly occurring throughout Tyrrharitaly, in areas
with siliceous substrata.

Squamules grey below, without a pinkish hue

73 - Cladonia subcervicornis (Vain.) Kernst.

Thallus fruticose (but mostly reduced to the priynaguamules),
K+ yellow, C-, KC-, P+ red, UV-. Primary thallusismulose, the
squamules prominent, persistent, large, 0.5-2 amng lnd 2-4(-5)
mm broad, with an entire to weakly indented margiscending,
forming cushions, bluish-green to lead-greyish-gredove, grey
below, often with black spots near the attachmesintp Podetia
rare, with funnel-shaped, rapidly flaring cups whisometimes
proliferate from the centre or from the margingklag squamules,
with a more or less continuous or areolate corfgothecia rare,
dark brown, convex, often clustered, originatingnirthe margins
of the cups. AscPorpidia-type. Spores 1-celled, hyaline, ellipsoid,
8 per ascus. Pycnidia dark, semi-immersed on thgingof cups.
Conidia cylindrical. Photobiont chlorococcoid. With
fumarprotocetraric acid and atranorin. Note: oitsdus rocks and
on soil rich in humus in open habitats; probablyrenaidespread,
but certainly not common in Tyrrhenian Italy.

Thallus P-, with squamatic acid, without fumatpcetraric acid

74 - Cladonia squamosa Hoffm. var. squamosa

Thallus fruticose, greyish, K-, C-, KC-, P-, UV+ ish Primary

thallus squamulose, the squamules persistent cappksring,
middle-sized, indented, to 2 mm long, forming dens&s, white
below. Podetia ramified, areolate, densely squaseailtm 5 cm tall,
extremely variable in shape and size, irregulangnbhed, with
pointed apices or with irregular small perforatgpguthe surface
scabrid, densely squamulose and partly decorticMedulla UV+

white. Apothecia frequent, brown, convex, locatedthe top of

podetia, often clustered. AsdPorpidiatype. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia dark,isemmersed on the
top of podetia. Photobiont chlorococcoid. With sgatic acid and
variable amounts of barbatic acid. Note: a widesgréolarctic

lichen, found on organic substrata in shelteregiasions, rarely on
bark, on basal parts of trunks; a very polymorpaion.

Thallus P+ red, with fumarprotocetraric acid
Podetia <4 cm tall 82
Podetia >4 cm tall 84

Squamules Dbluisprey below. Podetia proliferating from
center
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75 - Cladonia cervicornis (Ach.) Flot. subsp. cerernis

Thallus fruticose, greyish to brownish green, K-, KC-, P+ red,

UV-. Primary thallus squamulose, the squamulesigterd, large,
to 1 cm long, contiguous, forming cushions greyegreabove,
bluish grey below, the margins entire to indentéddetia rather
rare, funnel-shaped, to ca. 1 cm tall, flaring frtme base, often
proliferating from the centre, with a continuousaeolate cortex,
often sparingly squamulose at the base. Apotheaia, rorown,

convex, on the margins of cups. Adeorpidiatype. Spores 1-
celled, hyaline, ellipsoid, 8 per ascus. Pycnidiarkd semi-

immersed in the margins of cups. Photobiont chlecooid. With

fumarprotocetraric acid. Note: a temperate to semthboreal-

montane lichen, found on mineral siliceous soibpen grasslands
and garrigues; most frequent in Tyrrhenian Italy.

82 Squamules white below. Podetia non proliferatingroliferating
from the margin 83

83 Thallus more or less brownish. Primary squam@&s2 mmr
thick, flat, forming a thick subrosulate crust

76 - Cladonia pocillum (Ach.) O.J. Rich.

Thallus fruticose, more or less brownish, K-, CGKP+ red, UV-.
Primary thallus squamulose, the squamules persigieominent,
adnate, middle-sized, 1-5 mm long, 1-2 mm thicét, fforming a
subrosulate crust around the base of podetia, hsbmio greenish
brown above, white below. Podetia funnel-shapedstiyonon
squamulose, 0.5-3 cm tall, with broad cups and tsistalks,
gradually tapering toward base, regular or rarebliferating from
margin, the cortex disrupted into contiguous tottecad areoles
(schizidia), esp. inside the cups. Medulla UV-. Apia rare,
brown, convex, on the margins of cups. ABorpidia-type. Spores
1-celled, hyaline, ellipsoid, 8 per ascus. Pycnidiawn, on the
margins of cups. Conidia cylindrical. Photobiont azbkoccoid.
With fumarprotocetraric acid. Note: a widespreathhatic species,
found on calciferous soil and amongst bryophytesdiy, open
grasslands; one of the most common Cladonias of, I&gdp. in
calcareous areas.

83 Thallus greyislgreen. Primary squamules <0.5 mm thick, mo
less ascending, never forming a thick subrosulatst c

77 - Cladonia pyxidata (L.) Hoffm.

Thallus fruticose, greyish-green, K-, C-, KC-, RdrUV-. Primary
thallus squamulose, the squamules persistent, exgldéd 2-7 mm
long (rarely more) and up to 4 mm broad (usualgs)eirregularly
lobed or incised, the tips rounded, mostly ascemdimn (less than
0.4 mm thick), never forming a subrosulate cruseegish grey
above, white below. Podetia funnel-shaped, non reglase, 0.5-
3(-5) cm tall, with broad cups gradually taperitogvard base and
short stalks, the cups regular or rarely prolif@gtfrom margin,
with contiguous to scattered corticate granulepedtate squamules
(schizidia), esp. inside the cups. Medulla UV-. &mzia frequent,
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brown, convex. AsciPorpidiatype. Spores 1-celled, hyaline,
ellipsoid, 8 per ascus. Pycnidia dark, semi-imnti@e the margins
of cups. Conidia cylindrical. Photobiont chlorocoicto With
fumarprotocetraric acid. Note: a widespread, veolymorphic,
holarctic species with a wide altitudinal-latitudimange, one of the
most common Cladonias throughout Italy.

84 Cups proliferating marginally with elongate struetsiresemblir
the podetia ofC. furcata branching dichotomously from of
axils. (An extremely rare species, restricted toldmd areas)

78 - Cladonia dimorpha S. Hammer

Thallus fruticose, greyish white to pale greeniséiygK-, C-, KC-,
P+ red, UV-. Primary thallus squamulose, the squesnusually
persistent, middle-sized, 2-4 x 1-3 mm, entire tddigitately
lobed, white below. Podetia elongate, densely saqlese,
dimorphous, the lower part consisting of a ecotticaup
resembling that of. pyxidata This proliferates from the margin,
giving rise to elongate structures which ramifyhditomously from
open axils, resemblin@. furcata Medulla UV-. Apothecia rare,
terminal, brown, convex. AscPorpidiatype. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia dark, isemmersed.
Conidia cylindrical. Photobiont chlorococcoid. With
fumarprotocetraric acid. Note: extremely rare &yt being known
from two stations only (Sardegna and Calabria) doaceous or
base-rich soil; a poorly known member of the difficC. pyxidata
complex, also known from N America.

84 Cups not proliferating with elongate structuresemblingC.
furcata(less rare species) 85

85 Podetia proliferating from the centre (forming sewestocks c
superimposed cups); squamules bluish grey below

79 - Cladonia cervicornis (Ach.) Flot. subsp. veitlata
(Hoffm.) Ahti

Thallus fruticose, greenish grey, K-, C-, KC-, Peadr Primary
thallus squamulose, the squamules persisting ore nmarely

ephemeral, very variable in size, up to 8 mm lond 4 mm broad,
wedge-shaped or lobed, with indented margins, oétecending,
upper surface grey-green to brownish in sun-formser surface
bluish grey. Podetia frequent, flaring quickly irgbort, broad cups
(up to 9 mm diam.), which tend to proliferate freime centre, often
giving rise to several tiers if superimposed cupertex more or
less continuous to areolate, the areoles smoothcostiguous.
Apothecia frequent, brown, convex. Adebrpidia-type. Spores 1-
celled, hyaline, ellipsoid, 8 per ascus. Pycnidiarkd semi-

immersed. Conidia cylindrical. Photobiont chloroamidc With

fumarprotocetraric acid. Note: a boreal-montane stdarctic-

subalpine, circumpolar lichen, found on acid snilopen habitats;
more frequent in upland areas than the typical peties; several
records from Tyrrhenian Italy could refer to subsgrvicornis and

need re-confirmation.
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85 Podetia non proliferating, or proliferating from ethmargin
squamules white below 86

86 Podetia 2-5 mm thick, very tall (to 12 cm)

80 - Cladonia macroceras (Delise) Hav.

Thallus fruticose, brownish grey to dark brown, IG, KC-, P+
red. Primary thallus squamulose, the squamules ls&lded (1-3
mm), often ephemeral, white below. Podetia elongaté5 cm tall,
non- or scarcely squamulose, stout, simple or sbamamified,
with a few branches starting from near the basth pointed apices
or with narrow regular cups, sparsely or non-squasau Apothecia
rare, brown, convex. Asdorpidia-type. Spores 1-celled, hyaline,
ellipsoid, 8 per ascus. Pycnidia dark, semi-immetrs€onidia
cylindrical. Photobiont chlorococcoid. With fumaopocetraric
acid. Note: a subarctic-subalpine, circumpolar dichone of the
most abundant species Rhododendronheaths throughout the
Alps, mostly deeply immersed amongst mosses.

86 Podetia 1-2 mm thick, usually up to 6 cm tall

87 Squanules on podetia scarce to absent. Tips of podabi
tomentose (microscope!). Thallus brownish greyakdrown

81 - Cladonia gracilis (L.) Willd.

Thallus fruticose, from greenish glaucescent indsh@arms to
brownish grey and dark brown, K-, C-, KC-, P+ r&y/-. Primary

thallus squamulose, often persistent only at thee lif podetia or
ephemeral, the squamules small to middle-sizedr2rblong, 0.8-5
mm broad, irregularly crenate or lobed, glaucesterdlive-green
above, white below, ascending. Podetia elongate; no scarcely
squamulose, to 6(-8) cm tall, slender, unbranchedsparingly
branched, pointed or with small, rapidly flaringlosed cups,
smooth, corticate-areolate, the cortex continuausdisrupted into
flat areolae separated by white lines. Apotheciee,rdbrown,
convex, terminal or on the margins of the cups.i Rarpidia-type.

Spores 1-celled, hyaline, ellipsoid, 8 per ascysnRlia dark, semi-
immersed, on the margins of the cups or at theoficupless
podetia. Conidia cylindrical. Photobiont chlorocoidco With

fumarprotocetraric acid. Note: a circumpolar, ctehperate to
southern arctic-alpine lichen, found on acid soibre rarely on
decaying wood; optimum in the siliceous Alps, veaye in the
Apennines.

87 Squanules on podetia abundant. Tips of podetia fa
tomentose. Thallus pale grey to pale brownish grey

82 - Cladonia phyllophora Hoffm.

Thallus fruticose, grey to brownish grey, K-, CCK P+ red, UV-.
Primary thallus squamulose, the squamules persisten
disappearing, small to middle-sized, 2-5 mm loragelly more), up
to 4 mm broad (usually less), crenate to incisesterding,
glaucescent above, white below. Podetia elongat&(-8) cm tall
(usually much less) and up to 4 mm in diam., wittubarachnoid

70



88
88
89
89
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91

Thallus K+ yellow, with thamnolic acid

Thallus K-, without thamnolic acid

surface (the part between corticate areolae is tieate and
subtomentose), and with blackish ecorticate ardasha base,
variously squamulose, with irregular, closed cupBictv often
proliferate marginally. Medulla UV-. Apothecia rardorown,
convex, on the tips of the proliferations from tmargins of the
cups. AsciPorpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 per
ascus. Pycnidia dark, semi-immersed, on the maxdfitise cups or
on the proliferations. Conidia cylindrical. Photafti@hlorococcoid.
With fumarprotocetraric acid. Note: a cool-temperad boreal-
montane, probably holarctic lichen, found on acitheral soil;
most common in the North, to be looked for alsonglahe
Apennines, where however it is certainly rare.

With soredia 89
Without soredia 104
Apothecia and pycnidia scarlet red

Apothecia and pycnidia brown

Podetia mostly simple, bacilliform. With thaolic acid, an
variable amounts of barbatic and didymic acids.man
squamules small (less than 1.5 mm long)

83 - Cladonia macilenta Hoffm. subsp. macilenta

Thallus fruticose, greenish grey to whitish in {erts which have
lost the soredia, K+ yellow, C-, KC-, P+ orangeinfary thallus

squamulose, the squamules usually persistent, alenglivided,
very small (less than 1.5 mm long), white below.dé&@

bacilliform, corticate only at the base, 1-3 cni,tap to 1.5 mm
thick at the base, simple or very rarely spaririglgnched above,
without cups, farinose-sorediate, often broadershghtly below

the apothecium and becoming club-like. Apothecthamafrequent,
scarlet red, terminal, up to 2 mm diam., usuallyaléen. Asci

Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 pecus.

Pycnidia scarlet red, semi-immersed, in the tipthefpodetia or on
the surface or margins of the primary squamules. idiaon
cylindrical. Photobiont chlorococcoid. With thamigolacid, and
variable amounts of barbatic and didymic acids. eNat cool-

temperate to boreal-montane, circumpolar licheandbon different
organic substrata such as rotting wood, bark (mastl basal parts
of trunks) and more rarely on soil rich in humusithe south it is
most frequent in ol€Castaneavoodlands.

Podetia often with a few ramifications. With tharia@cid only
Primary squamules to 3 mm long

84 - Cladonia polydactyla (Florke) Spreng.
Thallus fruticose, greenish grey, K+ yellow, C-, K®+ orange,
UV-. Primary thallus squamulose, the squamules leidized,
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divided, 2-8 x 1-3 mm, whitish below. Podetia ocoate only at
base, 1-2(-3) cm tall, pointed or with narrow, guéar cups, often
proliferating from margins or dentate, squamulosg. éoward the
base, farinose-sorediate above. Apothecia freqseatlet red. Asci
Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 pecus.
Pycnidia scarlet red, semi-immersed. Conidia cyloar
Photobiont chlorococcoid. With thamnolic acid. Not cool-
temperate to boreal-montane, circumpolar licheandbon organic
soil and rotting wood in woodlands, more rarelylmark, on basal
parts of old trunks; certainly widespread throughthe Alps,
becoming much rarer southwards, where it is masthfined to old
Castanegplantations.

92 Podetia small and inconspicuous, <0.5 cm tall,oyglth grey
Primary squamules to 4 mm long. Extremely rardalty|

85 - Cladonia incrassata Florke

Thallus fruticose, yellowish grey, K-, C-, KC+ yallp P-, UV+
white or UV-. Primary thallus squamulose, the squi@sto 4 mm
long, crenulate-incised, often contorted, densebyediate esp.
below. Podetia simple, 0.2-0.5 cm tall, often defed, more or less
flattened, with a partly corticate partly farinoserediate surface.
Apothecia frequent, scarlet red, convex. ABorpidiatype. Spores
1-celled, hyaline, ellipsoid, 8 per ascus. Pycnglarlet red, semi-
immersed. Conidia cylindrical. Photobiont chloroamidc With
usnic and squamatic acids; chemically variable, esosirains
contain also didymic, barbatic and thamnolic acidete: a cool-
temperate to boreal-montane species with a fragedesitcumpolar
range, found on peaty and humus-rich soil and acongly
weathered lignum. Extremely rare in Italy, being¥m from a few
stations in the western Alps, the northern Apemsiiread the high
siliceous mountains of Calabria.

92 Podetia stout, >1 cm tall, yellowish green. Rriyrsquamules 8-
mm long. More common species

Go back to option 58
93 Thallus K+ yellow, with thamnolic acid

86 - Cladonia parasitica (Hoffm.) Hoffm.

Thallus fruticose, whitish grey to pale grey-brows; yellow, C-,
KC- P+ yellow-orange, UV-. Primary thallus squanagp the
squamules persisting, whitish to pale greenish ,gveyy finely
divided, granulose-sorediose, to 5 mm long, 0.2A lonoad, white
below. Podetia densely squamulose, to 2 cm taliglhs less),
deformed and very irregularly branched, often cesleby isidioid
granules and partly decorticated with scattered ntonerous
squamules, fissured, with gaping holes. Apothemia,rdark brown,
convex, often clustered. AscPorpidia-type. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia dark,isemmersed in the
upper part of the squamules. Photobiont chloroddcc®Vith
thamnolic acid and variable amounts of barbaticd.adlote: a
mainly temperate, probably holarctic species; ndgnignicolous,
on stumps, sometimes on basal parts of old truogimum in
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Castaneastands.

93 Thallus K-, or K+ yellow changing to red, withdbamnolic acid 94

94 Thallus K+ yellow changing to oranged, with atranorin ar

94 Thallus K-

norstictic acid

87 - Cladonia acuminata (Ach.) Norrl.

Thallus fruticose, grey to chalky white in the dewmate parts, K+
yellow changing to orange-red, C-, KC-, P+ yellow/-UPrimary
thallus squamulose, the squamules persisting, u@ tom long
(usually much less) and 3 mm broad, narrowly eltegsinuate to
crenate, involute-concave, glaucescent above, \iletew. Podetia
inflated-bacilliform, corticate only at base, sim@nd cupless, 2-4(-
5) mm tall and up to 2.5 mm in diam., often squarsel esp.
below, the sterile apices blunt, the fertile beangrdilated, sparsely
granulose-sorediate. Apothecia (very rare in Italimaterial),
terminal, brown, convex, often perforate. AsBorpidia-type.
Spores 1-celled, ellipsoid, 8 per ascus. Pycnidék,d semi-
immersed. Photobiont chlorococcoid. With atran@ norstictic
acid. Note: a cool-temperate to circumboreal-moatizghen found
on calciferous soil rich in humus in open situasiomprobably
restricted to the Alps in Italy, where it is extrelynrare.

95

95 Thallus KC+ yellow, with barbatic acid

95
96

96
97

88 - Cladonia cyanipes (Sommerf.) Nyl.

Thallus fruticose, yellowish-green in upper parteyish-green
below, K-, C-, KC+ yellow, P-, UV-. Primary thallsuamulose,
the squamules persistent or ephemeral, small tdlezglzed, up to
6 mm long (usually much less) and ca. 1 mm broarowly

laciniate, crenate, ascending, yellowish green ebowhite or

yellowish-white below, the underside often sorezliaPodetia
bacilliform, 2-5(-8 cm) tall, cupless, non squanagp thin and
elongate, simple or sparingly branched above, enveiith farinose
soredia. Apothecia rather frequent at the tip efgbdetia, very pale
brown to yellowish brown, convex. AsBlorpidia-type. Spores 1-
celled, hyaline, ellipsoid, 8 per ascus. Photobiohibrococcoid.

With barbatic acid and occasionally zeorin. Notenainly boreal-

montane, perhaps circumpolar species, found amdrgsephytes
and on organic soil, much more rarely on wood, iieaa with

siliceous substrata, in open heaths and foresegjadstricted to the
Alps in Italy, where it is extremely rare.

Thallus KC-, without barbatic acid

Thallus P+ yellow, slowly changing to orange-red

see 61 - Cladonia rei Schaer.

Thallus P+ rapidly red, or P-

Thallus P-, without fumarprotocetraric acid
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99

Thallus P+ red, with fumarprotocetraric acid 100

Podetia corticate and often sgudose at the base. W
homosekikaic acid

see 61 - Cladonia rei Schaer.

Podetia ecorticate at the base. Without homkarkacid 99

With perlatolic acid. Podetia with cortex disruptiedo patche
which tend to become subsquamulose, sometiwids granula
soredia

89 - Cladonia decorticata (Florke) Spreng.

Thallus fruticose, pale grey, K-, C-, KC-, P-. Paim thallus
squamulose, the squamules persistent, up to 4 mgndad 2 mm
broad, irregularly divided, usually becoming corsaupper side
glaucescent or olive-green, lower side white, dairkg towards the
attachment point. Podetia bacilliform, 1-4 cm t&dl,2.5 mm thick,
cupless, sometimes with a few apical branches, aitlerruculose
cortex, the verruculae dispersed, tending to becauhequamulose,
sometimes with granular soredia. Apothecia darkwbroconvex,
terminal. AsciPorpidia-type. Spores 1-celled, hyaline, ellipsoid, 8
per ascus. Photobiont chlorococcoid. With perlataliid. Note: an
arctic-alpine to boreal-montane, circumpolar speciiound on
mineral, more rarely on organic soil and rottingodoin open
habitats; restricted to siliceous areas in the Alps

With squamatic acid. Podetia with a single incoospu:
longitudinal fissure, without squamules, or witlieav squamule
below, farinose-sorediate

90 - Cladonia glauca Florke

Thallus fruticose, pale grey, K-, C-, KC-, P-, U\bluish white.

Primary thallus squamulose, the squamules ephemersdrsisting,
1-5 mm long and ca. 1 mm broad, irregularly lobgale greenish
white or glaucescent above, white below. Podetalldarm, 1-5(-

8) cm tall and up to 2.5 mm in diam., usually csplesimple to
sparingly branched above, with a single inconspisuongitudinal
fissure, decorticate and farinose-sorediate, somestiwith a few
squamules below. Apothecia brown, convex. ABorpidia-type.

Spores 1-celled, hyaline, ellipsoid, 8 per ascuotébiont
chlorococcoid. With squamatic acid. Note: a coahperate to
boreal-montane, perhaps circumpolar lichen, foundacid soil in
open habitats; all Italian records are from thesAland require re-
confirmation.

100 Podetia >4 cm tall 101
100 Podetia <4 cm tall 102

101 Podetia brownish, up to 10 cm tall, with the someiti rounde

patches toward the upper paatlarge part of the base cortic
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Primary squamules scarcely incised. Rather commaimei Alps

91 - Cladonia cornuta (L.) Hoffm.

Thallus fruticose, brownish, K-, C-, KC-, P+ reab(yg parts of the
podetia and sorediate areas sometimes K+ yellowiBhjmary
thallus squamulose, the squamules usually ephende8ainm long,
1-4 mm broad, crenate to irregularly lobed, asaegdglaucescent
to olive-green above, whitish below. Podetia b#aiin, corticate
only at base, non squamulose, 4-10(-15) cm taltoup.5(-4) mm
thick, evenly corticate below, farinose-soredidiee, with pointed
apices, mostly unbranched. Apothecia rare, browanvex,
terminal. AsciPorpidia-type. Spores 1-celled, hyaline, ellipsoid, 8
per ascus. Pycnidia dark, semi-immersed. Conidiandytal.
Photobiont chlorococcoid. With fumarprotocetraricida Note: a
boreal-montane to subarctic-subalpine, circumpsfacies, found
on mineral and organic soil, but also on wood; rapth in areas
with siliceous substrata, near or above treelimebably restricted
to the Alps in Italy.

101 Podetia pale grey to whitish, up to B(cm tall, mostly even
covered with soredia, only a small part of the basedicate

Primary squamules inconspicuous, elongate and yléepised
Extremely rare in the Alps

see 63 - Cladonia subulata (L.) F.H.Wigg.

102 Podetia phyllopodiate, i.e. arising from inflatedrinpary
squamules, densely squamulose, pycnidia generafly tta
squamules. Very, rare, restricted to lowland areas

92 - Cladonia pseudopityrea Vain.

Thallus fruticose, pale brownish grey, K-, C-, K&+ red, UV-.
Primary thallus squamulose, the squamules pergjstiorming
dense mats, small to middle-sized, incised, dergralyulose, white
below. Podetia densely squamulose-granulose, steedo 3 cm
tall, irregularly ramified above or simple, rarekjth cups. arising
from inflated primary squamules (phyllopodiate). cRigia
generally immersed in the squamules. Apotheciautat] brown,
convex. AsciPorpidiatype. Spores 1-celled, hyaline, ellipsoid, 8
per ascus. Photobiont chlorococcoid. With fumaigretraric acid.
Note: on lignum e.g. oDlea Abies Pinus Fagus but also on soil
rich in humus in forests, esp. along creeks; a tegdnean to
mediterranean-montane species, probably more wieadpin
Tyrrhenian Italy.

102 Podetia not phyllopodiate, squamulose or not, mhanmnostly ol
the podetia. Not very rare, found both in lowlamd apland aread03

103 Soredia farinose, podetia hon-squamulose, or sqoamwny ai
the base

93 - Cladonia coniocraea (Florke) Spreng.
Thallus fruticose, grey to whitish, K-, C-, KC-, Pred, UV-.
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Primary thallus squamulose, the squamules usuatlssigiing,

middle-sized, crenate to entire, convex to concgkey, olive-green
to brownish above, white below, often becoming dimte. Podetia
bacilliform, corticate only at base, 1-4 cm tall5€2 mm thick,

usually unbranched, with pointed ends, only occeslyg with very

small cups, with a corticate and sometimes squaseutone below,
farinose-sorediate above. Apothecia terminal, brogamvex. Asci
Porpidia-type. Spores 1-celled, hyaline, 8 per ascus. Pimib

chlorococcoid. With fumarprotocetraric acid. Nosewidespread,
holarctic species, found on a wide variety of oigaubstrata, incl.
bark, and then mostly on basal parts of bolesptmstly on soil rich
in humus and rotten wood. Common throughout Italy.

103 Soredia granulose, podetia densely and minutelgraglose

see 64- Cladonia ramulosa (With.) J.R.Laundon

104 Thallus K+ red, with norstictic acid
104 Thallus K+ yellow or K-, without norstictic acid

105 Thallus K+ rapidly red, P+ red, without atranorin

94 - Cladonia polycarpoides Nyl.

Thallus fruticose, grey, rapidly K+ red, C-, KC-+ Ped. Primary
thallus squamulose, the squamules persisting, pemhi 3-15 x 1-4
mm, olive-green above, white, but often becomingnmish below,
ascending, forming dense mats. Podetia rather thiioker at apex,
simple or sparsely ramified, sometimes squamuldpethecia rare,
brown, convex. AsciPorpidiatype. Spores 1-celled, hyaline,
ellipsoid, 8 per ascus. Pycnidia dark, semi-imners€onidia
cylindrical. Photobiont chlorococcoid. With norsiicacid. Note: a
mainly temperate lichen, found on calcareous mirngsd in open
grasslands and on soil pockets on large isolatédbms) probably
somehow overlooked in Italy and more widespreadeadt in the
Alps.

105 Thallus K+ yellow, then slowly red, P+ orangeHow, with

95 - Cladonia symphycarpa (Florke) Fr.
Thallus fruticose, K+ yellow, then slowly red, &C-, P+ orange-
yellow. Primary thallus squamulose, the squamulessigting,
prominent, often forming mats, 2-6 x 2-4 mm, honizadly
spreading, with recurved margins, grey-green aboigte below.
Podetia to 1 cm tall, very rare, bluish- to olivegn, cupless,
simple or branching toward the top and broadenipgaurds, and
terminating with apothecia, or with irregular cupsith a
verruculose-areolate, fissured cortex. Apotheciay viare, dark
brown, larger than the tips of podetia. ABdrpidia-type. Spores 1-
celled, hyaline, 8 per ascus. Pycnidia dark browrblack, semi-
immersed, often occurring on the primary squamul@enidia
cylindrical. Photobiont chlorococcoid. With norsiic acid and
atranorin. Note: a widespread and common holasptecies, found
on calcareous ground in dry grasslands or on theofoexposed
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calcareous boulders; certainly occurring througt®italy.

106 Thallus K+ yellow 107
106 Thallus K- 114

107 Thallus P+ yellow, with baeomycic and squamaticlsici

96 - Thamnolia vermicularis (Sw.) Schaer. var.
subuliformis (Ehrh.) Schaer.

Thallus fruticose, pure white, remaining white lie therbarium, K+
yellowish, C-, KC-, P+ yellow, UV+ yellowish whitegrect or

decumbent, often forming tufts. “Podetia” 1-2(-3jnnthick (rarely

to 8 mm), more or less cylindrical with pointed @gs, smooth, non
squamulose, usually to 5 (rarely to 10) cm tall.duvléa hollow.

Apothecia not known. Photobiont chlorococcoid. Witheomycic
and squamatic acids. Note: an arctic-alpine, cimnlar lichen,

found in open, wind-exposed Alpine tundra-like stsnabove
treeline; restricted to the Alps in Italy, whereidtfairly common,

but to be looked for on the highest peaks of thepénkines.

107 Thallus P+ orange, P+ red or P-, with a differdreristry 108

108 Thallus P+ orange, with thamnolic acid 109

108 Thallus P+ red or P-, without thamnolic acid

109 Primary thallus present, podetia scabrid, squaraulgsey ©
greenish grey, not becoming pinkish in the herlariu

110

see 74 - Cladonia squamosa Hoffm. var. subsquamosa

(Leight.) Vain.

109 Primary thallus absent, “podetia” smooth, remuamulose, pu
white, becoming pinkish in the herbarium

97 - Thamnolia vermicularis (Sw.) Schaer. var.
vermicularis

Thallus fruticose, pure white, remaining white lie therbarium, K+
yellow, C-, KC-, P+ orange, UV-, erect or decumbeoften
forming tufts. “Podetia” 1-2(-3) mm thick (rarelg 8 mm), more or
less cylindrical with pointed apices, smooth, najuanulose,
usually to 5 (rarely to 10) cm tall. Medulla hollovpothecia not
known. Photobiont chlorococcoid. With thamnolic cacNote: an
arctic-alpine, circumpolar lichen, found on windeesed Alpine
tundra-like stands, both on calcareous and silisesubstrata.
Hitherto known only from the Alps, where it is fgircommon
above treeline; to be looked for on the highestkpeaf the C
Apennines

110 Thallus P+ red, with fumarprotocetraric acid

110 Thallus P-, without fumarprotocetraric acid

111 Podetia not very thickvalled, medullary hyphae not runn
parallel to the surface. Primary squamules largespgicuous, 5-
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20 mm long, to 7 mm broad

98 - Cladonia turgida Hoffm.

Thallus fruticose, greyish-green, somehow glauagsd¢ét+ yellow,
C-, KC-, P+ red, UV-. Primary thallus squamuloses iyuamules
persistent, large, 5-20 mm long, 1-7 mm broad, smawith broad
and rounded divisions, dark green to glaucescenveabcream-
coloured below. Podetia simple to irregularly bizedt, the terminal
branches usually subulate, cupless or with smatkgular cups,
esorediate, with a smooth to areolate cortex, teeles separated
by white lines. Apothecia rare, brown, convex. ABorpidia-type.
Spores 1-celled, hyaline, ellipsoid, 8 per ascuotébiont
chlorococcoid. With atranorin and fumarprotocetracid. Note: a
mainly boreal-montane, circumpolar species, foundacid soil in
open habitats; restricted to the Alps in ltaly, @&xttemely rare.

111 Podetia very thickwalled, medullary hyphae running paralle
the surface. Primary squamules small to miduited, to 7 m lor
and 2 mm broad

99 - Cladonia cariosa (Ach.) Spreng.

Thallus fruticose, grey, K+ yellow, C-, KC-, P- aarely P+ red.
Primary thallus squamulose, the squamules usualisigient, small
to middle-sized, 1-4(-7) mm long and 1-2 mm bromckgularly

divided, entire to incised, concave to reflexedv@q greenish
white to olive-green above, white below. Podetf2(-3) cm tall,

up to 3 mm thick (often more below the apothedapless, simple
or sparingly branched above, often terminated bgelaapothecia,
partly decorticate-granulose, longitudinally fissdiy very thick-

walled, with medullary hyphae running parallel toe tsurface.
Apothecia frequent, terminal, brown, convex. ABdrpidia-type.

Spores 1-celled, hyaline, ellipsoid, 8 per ascysnklia dark, semi-
immersed in the primary squamules. Conidia cyliraric
Photobiont chlorococcoid. With atranorin and vaeabmounts of
fumarprotocetraric acid. Note: a cool-temperate dabarctic-

subalpine, circumpolar lichen, found on disturbetheral, often

sandy soil over calcareous or base-rich substratst frequent in
the Alps, but generally very rare; several recardtside the Alps
require re-confirmation.

112 Thallus KC+ yellowish, with usnic acid. Apotheciadapycnidii
pale yellowish brown

100 - Cladonia botrytes (K.G.Hagen) Willd.

Thallus fruticose, yellowish-green, K- or K+ yellsh, C-, KC+
yellowish, P-, UV-. Primary thallus squamulose, tbguamules
persistent or ephemeral, small, up to 1.5(-2) mmgavidening and
crenate to laciniate at apex, ascending, yellowgsben above,
whitish below, esorediate. Podetia subcylindrigatjening toward
the tip below the apothecia, to 5(-20) mm tall, @enor sparingly
branched toward apices, cupless, corticate to tHwe,bbecoming
verrucose-areolate, often terminated with one oremmonfluent
apothecia, without squamules or rarely with a femak squamules
at the base. Cortex of podetia smooth at first, bméeg verrucose-
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areolate, sometimes longitudinally fissured. Apoihefrequent,
terminal, pale yellowish brown, often grouped inafintlusters,

convex, 0.5-4 mm broad. AsdPorpidiatype. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia semi-insad on the
upper side of the primary squamules or on the sifieke podetia,
pale brown. Conidia cylindrical. Photobiont chlovocoid. With

usnic and barbatic acids. Note: a circumpolar, &lemontane
lichen, found on decaying wood, mostly on horizbritces of

stumps and fallen trunks, esp. of conifers, morelyson decaying
bark. Most frequent, but not common in the Alpspb®looked for
along the Apennines, being also known from the rtaioe of

Sardegna.

112 Thallus KC-, without ushic acid. Apothecia darkWwro 113

113 Primary thallus squamulose. Podetia >0.5 mm diaery thick-
walled, with medullary hyphae running parallel he surface

see 99 - Cladonia cariosa (Ach.) Spreng.
113 Primary thallus crustose. Podetia <0.5 mm diann;walled

101 - Pycnothelia papillaria (Ehrh.) Dufour

Thallus fruticose, developing from a persistenystose primary
thallus of grey-white granules, K+ yellow, C-, KCP- or P+
yellowish, UV+ blue-white. Pseudopodetia wart-ltkecylindrical,
grey to brownish, <0.5 mm thick, 2-5(-10) mm talimooth, non
squamulose, with rounded, darkened apices, mosthpls but
sometimes sparingly branched above, with frequarit gycnidial
ostioles. Apothecia extremely rare (never foundtatian material),
terminal, brown, convex. Spores 1-2-celled, hyalfasiform, thin-
walled, 8 per ascus, 9-15 x 2-3.Bn. Pycnidia dark, immersed.
Conidia filiform, curved. Photobiont chlorococcoWWith atranorin,
and variable amounts of lichesterinic, protolickesic and
squamatic acids. Note: an arctic-alpine to coolgerate lichen,
found on clay soil, often irCalluna-heaths, most frequent in the
Alps, becoming much rarer in the Apennines, wheredver, it is
certainly present in all areas with siliceous stdtat south to Sicily.

114 Apothecia and pycnidia scarlet red 115

114 Apothecia and pycnidia brown 116

115 Thallus KC+ yellow, with usnic and squamatic acigsllowisk
green. Podetia densely squamulose, 3-5 cm tall

see 65 - Cladonia bellidiflora (Ach.) Schaer.

115 Thallus KC; with barbatic and (rarely) thamnolic acids, giiek
grey. Podetia non-squamulose, or only at the Ha8esm tall

102 - Cladonia macilenta Hoffm. subsp. floerkean&r()
V. Wirth

Thallus fruticose, greenish grey, K- or K+ yellowjsC-, KC-, P-,
UV- or UV+ bluish. Primary thallus squamulose, thguamules
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persistent, scattered or forming small mats, siteatniddle-sized,
up to 2 mm long, undivided to crenate or slightlpéd, glaucous to
olivaceous above, white below, sometimes pale @aodpured
near the attachment point. Podetia subcylindricabacilliform, 3-
10 mm tall (rarely more, up to 40 mm), simple ocarimhed in the
upper part, the cortex variable, from smooth andbroken to
areolate. corticate, or without cortex in uppertpaometimes
squamulose or granulose, the granules simulatimy wearse
soredia. Apothecia frequent, scarlet red, termidalci Porpidia-
type. Spores 1-celled, hyaline, ellipsoid, 8 pecuas Pycnidia
scarlet red, semi-immersed in the primary squamuéesly on the
podetia. Conidia cylindrical. Photobiont chlorocoicco With
barbatic and (rarely) thamnolic acids. Note: a winboreal-
montane species, found on organic soil and peat,also on
siliceous sand, more rare on lignum. Known from Athgs and the
highest siliceous mountains of Sardegna, much theer the typical
subspecies.

116 Thallus C+ bright emerald green, with baeomycesitd
squamatic acids, and strepsilin. Extremegye, presence in lte
dubious

103 - Cladonia strepsilis (Ach.) Grognot

Thallus fruticose (mainly squamulose), brownishegish grey, K-,
KC-, C+ bright emerald green, P+ yellow, UV+ whitigPrimary
thallus squamulose, the squamules prominent, to ™ long,
rounded or elongate, indented, forming cushion@nbe-green
above, white below. Podetia very rare, small, witbgular cups or
with a few thick branches, corticate, often squarselat the base.
Apothecia extremely rare, dark brown, convex. Aipidia-type.
Spores 1-celled, hyaline, ellipsoid, 8 per ascugnklia brown,
semi-immersed in the basal squamules. Photobidotatoccoid.
With baeomycesic and squamatic acids, and strephibite: a cool-
temperate to boreal-montane lichen, found on omasoil
overlaying siliceous rocks and amongst bryophytes humid
depressions periodically filled by water, in opetuaions. There
are only a few records, from ltaly (Alps), and theseed re-
confirmation, see Nimis (1993: 245).

116 Thallus C-, with a different chemistry 117

117 Thallus P+ yellow, with psoromic acid

104 - Cladonia macrophylla (Schaer.) Stenh.

Thallus fruticose, greenish grey to brownish gig¢y, C-, KC-, P+
yellow, UV-. Primary thallus squamulose, the squisipersistent,
large to rarely middle-sized, 3-8 mm long and broamind or
elongate, lobate to incised, glaucescent to raske-green above,
white below, sometimes darkening towards the attectt point.
Podetia elongate, 2-4(-6) cm tall, up to 5 mm emndli (usually less),
cupless, simple or branched, with blunt apicesafissured surface
with numerous peltate squamules up to 1 mm broadafly less)
and black-grey decorticated areas at the base.hapiat brown,
convex, terminal on podetia. AsPiorpidia-type. Spores 1-celled,
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hyaline, ellipsoid, 8 per ascus. Pycnidia dark,isemmersed on the
tips of podetia and on their squamules. Conidia ndyical.

Photobiont chlorococcoid. With psoromic acid. Noéenorthern-
alpine species found on organic soil and weathsilegtous rocks;
certainly restricted to the Alps; most Italian ret® need re-
confirmation.

117 Thallus P+ red or P-, without psoromic acid 118
118 Thallus P-, without fumarprotocetraric acid 119
118 Thallus P+ red, with fumarprotocetraric acid 120

119 Podetia thin, non squamulose, greenjishewish, to 5 mm tal
Apothecia and pycnidia very pale yellowish brownithMusnic
acid, without squamatic acid. Medulla UV-

see 100 - Cladonia botrytes (K.G.Hagen) Willd.

119 Podetia thick, desely squamulose, whitish grey, to 5 cm
Apothecia and pycnidia medium to dark brown. Withoagnic
acid, with squamatic acid. Medulla UV+ white

see 74 - Cladonia squamosa Hoffm. var. squamosa
120 Podetia thick (2-5 mm), very tall (to 12 cm)

see 80 - Cladonia macroceras (Delise) Hav.

120 Podetia (if present) thinner, much smaller 121
121 Primary squamules large, cream-coloured below 122
121 Squamules small to middle-sized, pure white below 231

122 Mostly on calcareous substrata. Primary squamube401x 210
mm

105 - Cladonia convoluta (Lam.) Anders

Thallus - when with podetia - fruticose, but mossiguamulose,
greenish grey, K-, C-, KC+ yellowish, P+ red, UVrirRary thallus
squamulose, the squamules very large 15-40 x 2fhpgometimes
with black or white hairs at the margins, persisteiorming

straggling clusters, greenish to greenish-grey apoream-coloured
(yellowish) below. Podetia extremely rare, to 1 tall, with pale
brown, convex and often confluent apothecia. A3gipidia-type.

Spores 1-celled, hyaline, ellipsoid, 8 per ascuotébiont

chlorococcoid. With fumarprotocetraric and usniédac Note: a
mild-temperate, common calcicolous species, foumdhmeral soil
in dry grasslands, or in intradunal depressionso &ccurring in
dry-continental Alpine valleys.

122 Mostly on base-rich siliceous substrata. Primanaseules 45 x
1-3 mm
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106 - Cladonia foliacea (Huds.) Willd.

Thallus - when with podetia - fruticose, but mossiguamulose
greenish grey, K-, C-, KC+ yellowish, P+ red, UVrirRary thallus
squamulose, the squamules large, 4-15 x 1-3 mmsispent,
forming compact mats, sometimes with black hairthatmargins,
greenish to greenish-grey above, cream-colourdtb{ish) below.
Podetia extremely rare, to 1.5 cm tall, with palevin, convex and
often confluent apothecia. Asdrorpidia-type. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Photobiont chlommoid. With
fumarprotocetraric and usnic acids. Note: a mildgerate lichen,
an ecological vicariant o€. convolutaon more base-rich, non-
calciferous ground. Common, esp. in Tyrrheniaryltal

123 Podetia, when present, <3 mm tall. With fumarpretaric acic
Primary squamules middle-sized, to 7 mm long

107 - Cladonia caespiticia (Pers.) Florke

Thallus fruticose, greenish grey, K-, C-, KC-, Rt rUV-. Primary
thallus squamulose, the squamules persistent, \a8ang, to 1.5
mm wide, strongly divided and irregularly incisedscending,
mostly forming low cushions, pale greyish to brosimigreen
above, white below. Podetia small, to 3 mm tallrtlpawithout
cortex. Apothecia rather rare, terminal, sessileoorshort stalks
lacking algae, single or clustered, pale brown, enor less
translucent when wet, convex. Aforpidia-type. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia browmnmisenmersed on
the upper surface of the basal squamules. Conidiadcgal.
Photobiont chlorococcoid. With fumarprotocetraricida Note: a
cool-temperate to S boreal-montane, circumpoldrelic found on
mineral, generally sandy-clay soil, occasionallyrotting wood and
on bases of ancient trunks, in sheltered situatidbertainly
widespread throughout the country, but very rare.

123 Podetia >10 mm tall. With fumarprotocetraric acitlavariabli
amounts of ursolic acid. Primary squamules verylis(gd mm

long)

108 - Cladonia peziziformis (With.) J.R.Laundon

Thallus fruticose, grey, K-, C-, KC-, P+ red. Primathallus

squamulose, the squamules very small, granuletdikeunded and
ear-shaped, with more or less entire margin, whélw. Podetia
areolate, to 2 cm tall, simple, sometimes fissuagd sparsely
squamulose. Apothecia frequent, brown, convex. A&mipidia-

type. Spores 1-celled, hyaline, ellipsoid, 8 pauas Pycnidia dark,
semi-immersed. Conidia cylindrical. Photobiont chimyccoid.

With fumarprotocetraric acid and variable amourftsirgolic acid.

Note: a mainly temperate lichen, found on soil pee woodlands
(oak, pine), in areas with siliceous substrata;vikmoonly from

Liguria, but perhaps overlooked in Italy.
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Key 2 - Foliose lichens

Thallus bright yellow to orange
Thallus of other colours

Thallus K-, with vulpinic and pinastric acids

1 - Vulpicida tubulosus (Schaer.) J.E.Mattsson & BLai

Thallus foliose, golden yellow, loosely attached, &-, KC- or KC+

yellow, P-. Lobes (2-)3-6 mm broad, elongate, aduenat least at
the tips, sometimes suberect, smooth to slightlgase, the tips
somehow dentate. Lower surface yellowish. Rhizinesy vare to
absent, pale, simple. Medulla yellow, K-, C-, K&. Upper and
lower cortex paraplectenchymatous. Apothecia exétgmare (not
seen in Italian material), lecanorine, sessileprgjly constricted.
Disc dark brown, margin thick, golden vyellow. Epihgnium

brownish. Hymenium colourless. Astiecanoratype. Spores 1-
celled, hyaline, ellipsoid, 8 per ascus. Pycnidack, on marginal
projections. Conidia lemon-shaped. Photobiont cdoccoid. With
usnic, vulpinic and pinastric acids. Note: a mailictic-alpine,
circumpolar lichen, found on calciferous minerail $o dry Alpine

grasslands and on wind-exposed ridges, mostly albiceeine.

Ranging throughout the Alps, but rare; most ceryaatisent from
the Apennines.

Thallus K+ red, with xanthones

Lobes >3 mm broad, most frequent in lowland areas

2 - Xanthoria calcicola Oksner

Thallus foliose, orange, orbicular, often with cervknots at the
centre, K+ red, C-, KC-, P-. Lobes (2-)3-6 mm broatbngated,
rounded at tips, weakly concave to flattened. Lowerface pale
orange to yellowish grey, attached by scatteredenspApothecia
rare, lecanorine, sessile, strongly constrictecscDirange, margin
thick, smooth to verruculose. Epithecium K+ red.ciAslavate,

bitunicate, thickened at apex with a broad intetredk, 1+ blue in

the outer part of the apex. Spores 2-celled, hgaklipsoid, polar-
diblastic, 8 per ascus. Photobiont chlorococcoid. ithw
anthraquinones (parietin). Note: a mainly meditegen to mild-

temperate lichen, found on the top of isolated ar@lous and basic-
siliceous boulders, and, limited to the W side & tPeninsula,
abundant on roofing tiles; in strongly eutrophicagituations it can
occasionally overgrow bryophytes and plant remains.

Lobes <2 mm broad, most frequent in the mountains

Lobes convex, 0.5-1 mm broad. Thallus deep orémgeange-red

3 - Xanthoria elegans (Link) Th.Fr. subsp. elegans

Thallus foliose to subcrustose, deep orange togeraed, K+ red,
C-, KC-, P-. Lobes 0.5-1 mm broad, elongate, conueggularly
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branched, adpressed to the substratum, mostly rfigrmosettes.
Apothecia rather common, rounded, lecanorine, Igesstrongly
constricted, to 3 mm diam. Disc orange, flat, sthpotargin thin,
smooth. Epithecium K+ red. Asci clavate, bitunicatackened at
apex with a broad internal beak, I+ blue in thesopiart of the apex.
Spores 2-celled, hyaline, ellipsoid, polar-dibles8l per ascus, 10-16
x 5-8 um. Photobiont chlorococcoid. With anthraquinonesjnty
parietin. Note: a northern holarctic species, folnoth on natural
rock outcrops and on man-made substrata (esp), tikegstly in
upland areas, descending to lower elevations itircemtal sites; in
strongly eutrophicated situations it can occasignalvergrow
bryophytes and plant remains on the ground. Widsspthroughout
the country, but rare in the south.

4  Lobes flattened, 1-2 mm broad. Thallus orange

~N o o o1 O

4 - Xanthoria elegans (Link) Th.Fr. subsp. orbiculs
(Schaer.) Clauzade & Cl.Roux

Thallus foliose, orange, orbicular, K+ red, C-, K&-. Lobes 1-2

T, mm broad, elongate, flattened, contiguous, adpdeste the
WY & . . ; :

¥ b substratum to slightly ascending at the tips, fagnregular to
L“ L irregular rosettes. Apothecia rather common, rodndecanorine,

sessile, strongly constricted, to 4 mm diam. Disange, smooth,
margin distinct, thin. Epithecium K+ red. Asci ctdg, bitunicate,
.- thickened at apex with a broad internal beak, liebh the outer part
[, TL " of the apex. Spores 2-celled, hyaline, ellipsomapdiblastic, 8 per
.4/ ascus. Pycnidia immersed. Photobiont chlorococcoitfith
T anthraquinones (parietin). Note: most often growoggether withX.
elegansWe have the impression that, at least in the Apglegans
is heterogeneous; some forms, provisionally treateter this name,
might prove to belong to thé. calcicolacomplex, and well deserve
further study. Italian distribution poorly knowrertainly common in

the Alps.
Thallus dark, from black to dark brown
Thallus not dark 22
With soredia or isidia 7
Without soredia or isidia 10

With soredia. Thallus heteromerous, not gelatinsbhgen wet (i
thallus heteromerous, see nrMassalongia carnoga

5 - Nephroma parile (Ach.) Ach.

Thallus foliose, bluish grey to dark brown, loosatyached, K-, C-,
KC-, P-. Lobes rounded, 4-8(-15) mm broad, the uppeface
smooth to rarely subfoveolate, with initially rowed to linear
soralia, the latter more frequent at the margioening bluish-grey
patches, the soredia granular. Lower surface brosmooth to
wrinkled, naked or in part somehow pubescent. Ut lower
cortex paraplectenchymatous. Medulla white, K- ar yellowish,
P-. Apothecia rare, lecanorine, on the lower serfaicthallus at tips
of ascending lobes, to 8 mm diam., the margin pnemt, often
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sorediate, the disc brown. Aséleltigeratype, fissitunicate, the
thickened apex with a K/lI+ blue ring. Spores 4exllpale brown,
fusiform-elongate, 8 per ascus, (16-)18-20 x BAT. Pycnidia rare,
marginal, punctiform. Conidia bacilliform, 4-5 xdm. Photobiont
cyanobacterialNostog, in short chains. With different combinations
of hopane triterpenoids. Note: a cool-temperatecitoumboreal-
montane lichen, found on bark, epiphytic mossesjcbailiceous
rocks and soil in humid and sheltered situationsléspread but rare
in the mountains, more common in the Alps, but heag the
mountains of Calabria.

With isidia. Thallus homeomerous, gelatinous wivenh

Isidia graniose, not flattened. Spores hyaline at maturityrif
spores yellowish brown see 12: bachmanianuin

6 - Collema tenax (Sw.) Ach.

Thallus foliose, gelatinous when wet, dark olivegr to brownish
black, thick, K-, C-, KC-, P-, UV-. Lobes 1-2(-3) nm broad,
elongate, smooth, very variable in shape, from evgbd and
ascending, to concave, flattened or convex andeadpd to the
substratum, with or without granulose isidia. Upped lower cortex
absent. Apothecia frequent, lecanorine, sessiletoup mm diam.
Disc brown to black, margin distinct, thick, smoothvith
euthyplectenchymatous  excipulum.  Epihymenium  bretni
Hymenium colourless, I+ blue. Hypothecium colowsleBaraphyses
simple or sparingly branched, with clavate to sabgke tips. Asci
clavate, the apex thick, with a I+ blue apical doamsl a I+ blue
annulus projecting downwardly. Spores 4- to marliede
(submuriform), usually constricted at septa, hyaliallipsoid, 8 per
ascus, 15-25 x 6.5-13m. Pycnidia common, globose, pale with a
darker apex, appearing as small reddish dots. @Gorsttaight,
slightly swollen at tips, 4.5-6 x 1-542m. Photobiont cyanobacterial
(Nostog, in long chains. Without lichen substances. Note:
widespread, holarctic, almost cosmopolitan lichébound on
calciferous or base-rich siliceous soil in openitsb (e.g. in dry
grasslands), on consolidating sand dunes and oricaleus
bryophytes, more rarely directly on rock, often ridualso in
disturbed habitats such as track sides in urbalesents (e.g. in the
very centre of Rome); an extremely polymorphic aodlagically
wide-ranging species, certainly the most commorthef genus in
Italy.

8 Isidia flattened, spathulate 9

9 Lobes brown, ascending, die, not very thick when wet. Spo
4-7-celled, sometimes submuriform, >16 broad

7 - Collema crispum (Huds.) F.H.Wigg.

Thallus foliose, gelatinous and slightly swollen emhwet, olive
green-brown to brownish black, smooth to (mosthliate, up to 5
cm diam., K-, C-, KC-, P-. Lobes rounded, contigsiod-6 mm
broad, with and undulate, entire margin, ascending ear-like,
crowded, forming colonies to 6 cm diam. Isidiatfigganulose, but
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soon flattened, spathulate, diffuse, simple. Lowarface brown,
often with white hapters. Upper and lower cortegeatt. Apothecia
rare, lecanorine, sessile, not or slightly contsd¢ 1-2(-2.5) mm
diam. Disc reddish brown to dark brown, mostly flatargin thin,
verruculose to isidiate-lobulate, with an euthypechymatous
excipulum. Epihymenium brownish. Hymenium colouslels- blue,
130-170 um tall. Hypothecium colourless. Paraphyses simple o
sparingly branched, 1.5{2m thick, with clavate to subglobose tips.
Asci narrowly clavate, the apex thick, with a l+ublapical dome
and a I+ blue annulus projecting downwardly. Spoteslled to
submuriform, constricted at septa, hyaline, oblobgise, 8 per
ascus, 20-34 x 10-1¢im. Pycnidia rare to common, visible as
reddish, paler, somehow prominent dots. Conidiaigtt, slightly
swollen at tips, 4.5-6 x 1.5-1.m. Photobiont cyanobacterial
(Nostog, in long chains. Without lichen substances. Natenainly
mild-temperate lichen, found both on calcareousksoand soil,
often in rather disturbed habitats such as wallestnacommon in C
and S lItaly; the mostly saxicolous, smaller vawetzleri (Arnold)
Degel. - in our opinion - is hardly worthy of taxamic recognition.

9 Lobes blackish brown to black, not ascending eadike, very

thick when wet. Spores 5-6-celled, never submurifox10 um
broad

8 - Collema flaccidum (Ach.) Ach.

Thallus foliose, gelatinous when wet, blackish bnaw black, thick,
smooth, loosely attached, to 6 cm diam. (mostlys)le®roadly
lobate, K-, C-, KC-, P-, UV-. Lobes (0-5-)1-3(-4)mmbroad,
rounded, flattened, contiguous, adpressed to thstsium, with an
entire, undulated, never swollen margin. Isidigbglar when young,
but soon becoming squamiform, diffuse, mostly sanpJpper and
lower cortex absent. Apothecia rare, lecanorinssike to 2.5 mm
diam. Disc reddish brown, flat to convex with ageargin thin,
entire, with pseudocorticate exciple. Epihymeniunowimnish.
Hymenium colourless, I+ blue, 90-13@m tall. Hypothecium
colourless. Paraphyses simple or sparingly branc(ed) um thick,
with clavate to subglobose tips. Asci narrowly eley the apex
thick, with a I+ blue apical dome and a |+ blue alos projecting
downwardly. Spores 5-6-celled, hyaline, fusiforrorgate, 8 per
ascus, 25-40 x 6-um. Pycnidia common, usually thicker than
thallus. Conidia straight, (3-)4-4.5(-6) x 1-1.5(@jn. Photobiont
cyanobacterialNostog, in long chains. Without lichen substances.
Note: a mainly temperate to southern boreal-mont@hen with a
fragmented holarctic range, found on bark, epiithiosses, base-
rich siliceous and slightly calciferous rocks inekared, humid
situations. More common in the past and now abfem urban
areas and the Po-Plain; optimum in Tyrrhenian Jtaiyt still locally
frequent in humid Alpine and pre-Alpine areas.

10 Thallus stratified, not gelatinous when wet. Uppeorte
composed by 3-8 layers of cells
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9 - Massalongia carnosa (Dicks.) Korb.

Thallus tiny foliose to subsquamulose, red browblazkish brown,
paler when wet, K-, C-, KC-, P-, UV-. Lobes initiafounded, then
elongate, flattened, 0.5-1.5(-2) mm broad, 0.5@(-inm long,
irregularly branched and overlapping, often formingettes 1-3 cm
in diam., the margin dissected by numerous, flatieusually paler
lobes or warts simulating isidia. Underside whittshbrown, with
sparse brown rhizines. Upper cortex paraplectenebyus, 25-30
pm thick. Lower cortex of longitudinally arranged phae.
Apothecia rare, rounded, without a thalline margsgssile to
substipitate, up to 2 mm diam. Disc red-brown ®sli-coloured,
margin thin, pale brown, sometimes with short haEpithecium
brownish, K-. Hymenium colourless, I+ blue. Hypathen
colourless. Paraphyses simple, slightly thickenedova,
adglutinated. AscPeltigeratype, fissitunicate, the thickened apex
with a K/l+ blue ring. Spores 2-(4-)celled, hyalinfisiform to
narrowly ellipsoid, thin-walled, 8 per ascus, 11-32) x 4.5-7(-8.5)
pm. Pycnidia dark, paler below, semi-immersed, ® &m diam.
Conidia slightly bifusiform, 4-6 x Jum. Photobiont cyanobacterial
(Nostog, in short chains. Without lichen substances. Naie
circumpolar arctic-alpine to boreal-montane lichéound on
bryophytes and soil rich in humus. Present botthé Alps and in
the mediterranean mountains, but rare.

10 Thallus not stratified, gelatinous when wet. Uppertex absent,
composed by 1(-3) layers of cells 11

11 Thallus with thin transparent hairs, esp. attiaggin

10 - Leptochidium albociliatum (Desm.) M.Choisy

Thallus foliose to squamulose, gelatinous when datk brownish-
greenish black, K-, C-, KC-, P-, UV-. Lobes flatteh ascending, 3-
5 mm broad, smooth, with rounded ends and undidatenulate
margins bearing abundant thin transparent hairgieksurface with
sparse fasciculate rhizines. Upper and lower cortex
paraplectenchymatous, formed by 1-3 layers of cdl340 pm
thick. Apothecia rare, lecanorine, adnate, 0.3-0.2f mm diam.
Disc brown, smooth, concave to flat; margin thick,
paraplectenchymatous in section, covered by hdigthecium
brownish. Hymenium and hypothecium colourless. ptayses
branched, septate, swollen at apices. Asci claBperes 2-celled,
hyaline, narrowly ellipsoid, 8 per ascus, 18-26 ¥ (%) um.
Photobiont cyanobacteriaB¢ytonemp Without lichen substances.
Note: a cool-temperate to arctic-alpine lichen fbuamongst
bryophytes on rocks or on soil in open shrublanas grasslands on
basic siliceous substrata, mostly in the mountd&nesent both in the
Alps and in the mediterranean mountains, wheresitlacally
abundant (e.g. on the Aspromonte Massif, Calabria).

11 Thallus without hairs 12
12 Thallus thin, with an evident cortex composed tsirale layer ¢
angular cells (observe a lobe under the microst@pe above) 13
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12 Thallus thick, without cortex 15

13 Lobes suberect, cucullate, with revolute, entirggima appearin
tube-like esp. above, with antler-like tips

11 - Leptogium corniculatum (Hoffm.) Minks

Thallus foliose, subgelatinous when wet, brown t{iveegreen,
smooth to (mostly) wrinkled, the wrinkles runnirgetlength of the
lobes, somehow shiny esp. at the tips, looselglaid, K-, C-, KC-,
P-, UV-. Lobes 3-8 mm broad, and to 3(-5) cm lamggending, with
revolute margins which curl inward, becoming mordess tubular,
esp. above, usually with antler-like tips. Cortexnpmsed by a
single layer of angular cells. Apothecia very r@ret seen in Italian
material), lecanorine, sessile, strongly constticte 0.7 mm diam.
Disc brown, concave to flat, smooth, margin thipitBecium pale
brownish. Hymenium and hypothecium colourless. ptayses
adglutinated, mostly simple, the apices swollenciAdavate, the
wall K/I+ blue, apical dome pale blue with a daidiié axial tube.
Spores many-celled, hyaline, broadly ellipsoid, sukiform, thin-
walled, 8 per ascus, 30-56 x 10-pfh. Photobiont cyanobacterial
(Nostog, in long chains. Without lichen substances. Natenainly
mild-temperate lichen, found amongst terricolougitithic mosses
in areas with siliceous substrata; mainly westerd &yrrhenian in
Italy, restricted to warm-humid, natural areas.

13 Margin of lobes not revolute-cucullate, tips eeantler-like 14

14 Edge of lobes more or less entire

12 - Leptogium gelatinosum (With.) J.R.Laundon

Thallus small-foliose to squamulose, gelatinous winet, bluish
grey to dark brown, often paler in the basal, kegsosed parts, dull
or somehow shiny, thin, loosely attached, of astndobes
forming cushions, K-, C-, KC-, P-, UV-. Lobes (1-43mm broad
and to 1.5 cm long, ascending, often imbricatenkied, with entire
to irregularly lobulate margins. Cortex composedlsingle layer of
angular cells. Apothecia rare, adnate to sessileded, lecanorine,
sessile, strongly constricted, to 2 mm diam. Dismam, concave to
flat, smooth; margin thick, sometimes concentricaltrinkled.
Epithecium pale brownish. Hymenium and hypothecagtourless.
Paraphyses adglutinated, mostly simple, the apseesllen. Asci
clavate, the wall K/I+ blue, apical dome pale bhi¢h a dark blue
axial tube. Spores many-celled, hyaline, broadlylipsid,
submuriform, thin-walled, 8 per ascus, 25-45 x 81-im.
Photobiont cyanobacteriaNfstog, in long chains. Without lichen
substances. Note: a widespread holarctic licherst  common on
base-rich siliceous substrata, esp. in open gradsland apparently
well-distinguished from the more calcicolouslichenoides

14 Edge of lobes deeply dilacerate-fringed

13 - Leptogium lichenoides (L.) Zahlbr.

Thallus small-foliose to squamulose, gelatinous winet, bluish
grey to dark brown, often paler in the basal, kgsosed parts, thin,
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15

15
16

16
17
17
18

loosely attached, of ascending crowded lobes, ofteming a
cushion, K-, C-, KC-, P-, UV-. Lobes 0.3-3(-4) mmoad and to ca.
1 cm long, more or less imbricate, the surfaceirdify wrinkled,
the edges deeply dilacerate-fimbriate, the divisicsometimes
almost coralloid. Cortex composed by a single lafangular cells.
Apothecia rare, rounded, lecanorine, sessile, glyononstricted,
0.4-1 mm diam. Disc brown, concave to flat, smoatiargin often
with lobulate to coralloid outgrowths. Epitheciunal@ brownish.
Hymenium and hypothecium colourless. Paraphyses$utaaated,
mostly simple, the apices swollen. Asci clavate, wall K/I+ blue,
apical dome pale blue with a dark blue axial tuBpores many-
celled, hyaline, broadly ellipsoid, submuriformjrtwalled, 8 per
ascus, 25-50 x 11-1@m. Photobiont cyanobacteriaN¢stog, in
long chains. Without lichen substances. Note: eegptdead holarctic
lichen, the most common species lagptogiumin Italy; mostly
found on soil and amongst mosses in dry grasslandsg rarely on
basal parts of trunks, but also on walls in urbaas

Spores 2-celled

14 - Collema coccophorum Tuck.

Thallus foliose, gelatinous when wet, black, thicig to 2.5 cm
diam., K-, C-, KC-, P-, UV-. Lobes elongate, raitigtor sometimes
imbricate, more or less smooth, 0.5-3 mm broadhek® concave,
more or less swollen, resembling those of typiCaltenax Upper
and lower cortex absent. Apothecia frequent, ledaapsessile, up
to 3 mm diam. Disc reddish brown to brown, flatctmvex; margin
thick, smooth to Ilobulate, with an euthyplectenchions
excipulum. Epihymenium brownish. Hymenium colouslels- blue,
70-90(-100 um tall. Hypothecium colourless. Paraphyses simple o
sparingly branched, with clavate to subglobose #ssi clavate, the
apex thick, with a I+ blue apical dome and a I|+eblannulus
projecting downwardly. Spores 2-celled, hyalinelipsbid to
fusiform, 8 per ascus, 15-22 x 6.5-§8. Conidia slightly swollen
toward ends, 4.5-6 x 1.5-18n. Photobiont cyanobacteridl@stog,
in long chains. Without lichen substances. Notercaltiferous soil
in dry grasslands; the only locality is in Croatistrifa), not far from
the Italian border, but this almost cosmopolitaecsgs of dry areas -
which can be easily mistaken fdC. tenax - might be more
widespread in Italy, esp. in dry mediterraneansdahe south.

Spores not 2-celled 16
Spores 4-celled

see 6 - Collema tenax (Sw.) Ach.

Spores not 4-celled 17
Spores 1-celled 18
Spores more than 4-celled 19

Spores ellipsoid, 20-33 x 10-16n
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15 - Lempholemma chalazanum (Ach.) de Lesd.

Thallus foliose, gelatinous when wet, dark olivacedrown to
black, wrinkled to granulose, K-, C-, KC-, P-, UM-0bes 1-2(-3)
mm broad, elongate, flattened, adpressed to thetratbm, with
irregular ridges, ecorticate on both sides. Apdthefrequent,
rounded, lecanorine, semi-immersed, 0.2-0.4 mm dlianfien
located along the ridges. Disc brown, concavelatip $mooth, pore-
like; margin indistinct. Epithecium brownish. Hmem and
hypothecium colourless. Paraphyses simple, nolpithickened,
adglutinated. Asci cylindrical, without a distinapical apparatum.
Spores 1-celled, hyaline, ellipsoid, 8 per ascuish & gelatinous
perispore which dissolves in K, 20-33 x 10418 Pycnidia dark,
immersed. Conidia bacilliform. Photobiont cyanobdatgNostog,
in long chains. Without lichen substances. Notmainly temperate
lichen, found in dry grasslands on calciferous galbes, sometimes
overgrowing bryophytes and plant debris, but also walls;
probably overlooked, being easily confused withiCallema and
certainly more widespread.

18 Spores globose, 9-14 x 9-fi4n

16 - Lempholemma polyanthes (Bernh.) Malme

Thallus foliose, gelatinous when wet, dark olivacedrown to
black, loosely attached, K-, C-, KC-, P-, UV-. Lab#-2(-3) mm
broad, elongate, flattened, wrinkled to granul@smrticate on both
sides. Apothecia frequent, lecanorine, semi-imnterée2-0.4 mm
diam. Disc brown, flat to concave, smooth, pore;liknargin
indistinct. Epithecium brownish. Hymenium and hypatium
colourless. Paraphyses simple, not apically thiekeradglutinated.
Asci cylindrical, without a distinct apical apparat. Spores 1-
celled, hyaline, globose, 8 per ascus, 9-14 x gab4 Pycnidia dark,
immersed. Conidia bacilliform. Photobiont cyanobeate(Nostog
in long chains. Without lichen substances. Noteoal-temperate to
arctic-alpine, circumpolar lichen, found on tertmgs or epilithic
bryophytes, over soil or on plant debris, sometimeswvalls; much
overlooked or confused withCollemaspecies, probably more
widespread.

19 Spores yellowish brown at maturity (a very rarecig restricte
to alpine areas)

17 - Collema bachmanianum (Fink) Degel.

Thallus foliose, gelatinous and strongly swollenewhwet, dark
olive-green to black, 2-6 cm diam., thick, rigiddnate to the
substratum, K-, C-, KC-, P-, UV-. Lobes 2-4(-6) rbnoad, flattened
to slightly concave, more or less lobulate, witmebow swollen,
often verruculose margins, the verrucae simulagiramulose isidia;
central part of thallus with dense erect, dividiager-like lobules.
Lower surface usually paler, with dense white hapt&pper and
lower cortex absent. Apothecia frequent, lecangrgessile with a
constricted basis, up to 3 mm diam. Disc brown fack flat to
mostly deeply concave; margin thick to thin, uspaltenulate to
lobulate, with an euthyplectenchymatous excipuli&pihymenium
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19
20

20
21

brownish. Hymenium colourless, |+ blue, 100-136n tall.
Hypothecium colourless. Paraphyses simple or sgigrinranched,
ca. 2 um thick, with clavate to subglobose tips. Asci opary
clavate to subcylindrical, the apex thick, with+ablue apical dome
and a I+ blue annulus projecting downwardly. Sparesy-celled,
hyaline when young, pale yellowish brown at mayrit
submuriform, ellipsoid to oval, 8 per ascus, 22x348.5-15 um.
Pycnidia absent. Internal Conidia 10.5-13 x 243. Photobiont
cyanobacterialNostog, in long chains. Without lichen substances.
Note: a mainly arctic-alpine, circumpolar specigsund on
calciferous or base-rich siliceous soil; restrictedhe Alps in Italy,
near of above treeline.

Spores hyaline 20

Spores 8 per ascus

see 6 - Collema tenax (Sw.) Ach.

Spores (2-)4 per ascus 21

Above or near treeline. Thallus to 1 cm thick, suti€ulose, witl
erect, subterete lobules forming cushions. Spovesdao almos
cubical

18 - Collema ceraniscum Nyl.

Thallus foliose to subfruticulose, very thick, pulate, gelatinous
when wet, dark blackish brown to black, deeply tebaip to 4 cm
diam., K-, C-, KC-, P-, UV-. Lobes 0.5-2 mm broascending to
erect, the lower ones more or less flattened anddar, smooth to
knotty, the upper ones subcylindrical, terete, @2L-mm thick,
densely packed and of ca. the same height, foraitigshion up to 1
cm thick. Upper and lower cortex absent. Apotheftequent,
lecanorine, sessile, 0.4-0.8(-1) mm diam. Disc bemvn to black,
usually strongly concave; margin distinct, smooth gapillose-
lobulate, with a paraplectenchymatous excipulumih¥penium
brownish. Hymenium colourless, |+ blue, 150-190m tall.
Hypothecium colourless. Paraphyses simple or sgigrinranched,
1.5-2(-3)um thick, with clavate to subglobose tips. Asci efevto
subcylindrical, the apex thick, with a I+ blue adidome and a I+
blue annulus projecting downwardly. Spores maniedelhyaline,
ovoid to almost cubical when young, muriform, (2pdr ascus, 20-
40 x 13-22um. Pycnidia not found. Photobiont cyanobacterial
(Nostog, in long chains. Without lichen substances. Natearctic-
alpine, perhaps circumpolar lichen, found over thdisturbed,
weakly calcareous soil; to be looked for furthethtie Alps, where it
is perhaps more widespread.

21 Mostly below treeline. Thallus thin, fillike, subcrustose. Spol

ellipsoid

19 - Collema limosum (Ach.) Ach.

Thallus foliose to subcrustose, gelatinous when, wark olive-
brown to bluish-blackish, thin and film-like, up ®cm diam., K-,
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22

22
23
23
24

24
25

C-, KC-, P-, UV-. Lobes flattened, contiguous, adpesl to the
substratum, poorly evident to absent, smooth t@sagthe margins
somehow swollen. Upper and lower cortex absent. tiigma
frequent, rounded, lecanorine, innate to adpress&¢;4) mm diam.
Disc brown to blackish brown, slightly concave mneex; margin
thick to thin in old apothecia, smooth to (rarelgpulate, with an
euthyplectenchymatous  excipulum.  Epihymenium  bretni
Hymenium colourless, I+ blue, 90-12Am tall. Hypothecium
colourless. Paraphyses simple or sparingly branokitd clavate to
subglobose tips. Asci narrowly clavate, the apékttwith a I+ blue
apical dome and a I+ blue annulus projecting dowdiya Spores
many-celled, hyaline, oblong to subovoid, submunrifp (2-)4 per
ascus, 20-40 x 7-1Bm. Pycnidia very rare. Conidia straight, 4.5-6 x
1-1.8 um. Photobiont cyanobacterialN¢stog in long chains.
Without lichen substances. Note: a holarctic, tamgeto boreal-
montane, short-lived species of mineral, clay gail disturbed
habitats; certainly overlooked, but never commohaily.

Photobiont cyanobacteridlig¢stod (photobiont layer bluish gre
in section) 23

Photobiont chlorococcoid (photobiont layer btigreen in section) 41

With soredia or isidia 24
Without soredia or isidia 26
With soredia

20 - Peltigera didactyla (With.) J.R.Laundon

Thallus foliose, greenish grey to brownish, K-, &C-, P-, UV-.
Lobes 6-10 mm broad, rounded, concave, ear-shapedarediate
when young, ascending, without soredia, and beaviagically
arranged apothecia when old. Soralia maculifornrmidar, flat,
rounded at first, then becoming confluent, soregliay to grey-
brown. Upper surface tomentose, at least at matginer surface
whitish, with narrow (0.4-0.7 mm broad) whitish lcownish veins
and simple rhizines. Upper cortex paraplectenchgosat Lower
cortex absent. Apothecia rare, saddle-shaped, hrtmegated at the
tip of short ascending lobes. Paraphyses simpstindtly thickened
above. AsciPeltigeratype, fissitunicate, the thickened apex with a
K/I+ blue ring. Spores 4-8-celled, hyaline, acicuBper ascus, (36-
)45-65(-80) x 3-5um. Pycnidia dark, immersed. Conidia fusiform.
Photobiont cyanobacterialNéstog. Without lichen substances.
Note: a cool-temperate to boreal-montane, ephemaén of
disturbed mineral soil, most common in the Alps¢dyeing much
rarer, and restricted to upland areas in the south.

With isidia 25
Isidia peltate (attachdxy a single point in the centre), scattere
the upper surface. Thallus usually <5 cm broadn¥#attened

21 - Peltigera lepidophora (Vain.) Bitter
Thallus foliose, grey brown to brown, often withyallowish hue,
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loosely attached, K-, C-, KC-, P-, UV-. Lobes coredo flat,
adpressed to the substratum, rounded, 5-10(-20)onoad, to 35(-
40) mm long, glabrous to sparsely tomentose at imaspmewhat
scabrous, with darker, flattened, peltate isidizenmsbling the
cephalodia ofP. aphthosawhich are up to 1.5 mm broad. Lower
surface whitish to pale brown, with rather indistinpale brownish,
narrow and flat veins and simple to fibrillose, Wrorhizines up to
5(-10) mm long. Upper cortex paraplectenchymattosver cortex
absent. Apothecia rare, small, saddle-shaped, riatmibrown.
Paraphyses simple, distinctly thickened above. Rattigeratype,
fissitunicate, the thickened apex with a K/I+ bhireg. Spores 4-8-
celled, hyaline, acicular, 8 per ascus, 49-59 xXin. Pycnidia
dark, immersed. Conidia fusiform. Photobiont cyarubédal
(Nostog. Without lichen substances. Note: a mainly bereahtane,
circumpolar pioneer species of base-rich mineralil, soot
uncommon in the Alps, to be looked for in the high@ountains of
the Apennines.

25 Isidia spathulate (flattened, and erect, attachgdthe basis

mostly located along cracks. Thallus usually >5 lmmad. Vein

22 - Peltigera praetextata (Sommerf.) Zopf

Thallus foliose, brownish, loosely attached, K-, €C-, P-, UV-.
Lobes elongate, flattened, contiguous, with rouneleds, 10-20(-40)
mm broad, 5-7 cm long, tomentose at margin, becgrgiabrous
toward centre, generally with flattened, simple lobulate isidia
(phyllidia) mostly located along cracks. Lower sue whitish, with
pale, raised veins becoming darker towards cenicklang, pale,
simple rhizines. Upper cortex paraplectenchymattosver cortex
absent. Apothecia rare, saddle-shaped, terminalrbrParaphyses
simple, distinctly thickened above. Adeltigeratype, fissitunicate,
the thickened apex with a K/I+ blue ring. Spore&-delled, hyaline,
acicular, thin-walled, 8 per ascus, (29-)38-58(-85p.6-5.2 um.
Pycnidia dark, immersed. Conidia fusiform. Photobion
cyanobacterialNostog. Note: a holarctic, ecologically wide-ranging
species, found both in open woodlands and in gradsl (but only in
humid areas), on mosses, mineral or organic s@hum (on
stumps) and bark (on basal parts of old trees); ahthe most
common species of the genus in ltaly.

26 Veins on lower surface absent (either lower surfatéormly pal¢

26

27

at the margin and dark in the centre, or loweraa@fblack, wit
scattered white spots)

Veins on lower surface present (to observe thesyesarefull
clean the entire lower surface!)

Lower surface black, with conspicuous white spbigper surfac
without hairs. Thallus shiny, often with some craekove

23 - Peltigera elisabethae Gyeln.
Thallus foliose, grey-brown, large (to 15 cm in rdiy loosely
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attached, K-, C-, KC-, P-, UV-. Lobes elongate, t@prous, with
rounded ends, 1.5-2 cm broad and to 5 cm long; ugpéace shiny,
smooth, often with a few cracks; margins crispgatturned, often
with lobules or flattened schizidia. Lower surfagale at margin,
black-brown with rounded white spots in the cenRbizines dark,
squarrose-fasciculate, to 3 mm long. Upper cortex
paraplectenchymatous. Lower cortex absent. Apahecre,
terminal, brown, horizontal, flat. Paraphyses senptlistinctly
thickened above. AscPeltigeratype, fissitunicate, the thickened
apex with a K/I+ blue ring. Spores 4-celled, hyalimcicular, thin-
walled, 8 per ascus, (24-)27-34(-44) x 3dm. Pycnidia dark,
immersed. Conidia fusiform. Photobiont cyanobactefidostog.
Note: on terricolous bryophytes and soil rich inrfus, mostly in the
montane belt, from the Alps to Calabria.

27 Lower surface without white spots. Upper surfagith thin
transparent hairs (use lens!). Thallus matt, ugweathout cracks

s
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24 - Peltigera malacea (Ach.) Funck

Thallus foliose, medium-sized to large, to 15(-26) in diam., up to
1.5 mm thick, bluish to greenish grey, dark gredremvwet, loosely
attached, K-, C-, KC-, P-, UV-. Lobes elongate, e,
contiguous, with rounded ends, up to 3 cm broadl@am long,
often imbricate, with plane to ascending, oftenoiled margins.
Upper surface erect-tomentose near margins. Lowéaice veinless,
pale brown near margins, black in the centre, gijplarse, bush-
shaped, to 3 mm long, dark rhizines. Upper cortex

& paraplectenchymatous. Lower cortex absent. Apadhesiremely

rare (not seen in Italian material), terminal, bmellack, convex.
Paraphyses simple, distinctly thickened above. Rattigeratype,
fissitunicate, the thickened apex with a K/I+ bhireg. Spores 4-6-
celled, hyaline, acicular, thin-walled, 8 per asdd®-)52-70(-90) x
2.6-6.5um. Pycnidia dark, immersed. Conidia fusiform. Phaiob
cyanobacterial Nostod. Note: a circumpolar, arctic-alpine lichen,
found in oligotrophic grasslands and shrublandsr reead above
treeline, often amongst mosses; probably restritbethe Alps in
Italy.

28 Thallus with a clearly roughened, scabrous surféees!). Ven
rare and restricted to the Alps in Italy

25 - Peltigera scabrosa Th.Fr.

Thallus foliose, grey, often with a pale brown hogtt, dark green
when wet, loosely attached, K-, C-, KC-, P-, UVabes elongate,
contiguous, with rounded ends, 1-3 cm broad, 1Q(et%long, with
a clearly roughened, scabrous surface. Lower sufdutish at the
periphery, dark in the centre, with 0.8-1.2 mm lorgains darkening
towards centre and dark, fibrillose to fasciculdtézines. Upper
cortex paraplectenchymatous. Lower cortex abseptti#ecia rare,
terminal, brown, convex. Paraphyses simple, diinthickened
above. AsciPeltigeratype, fissitunicate, the thickened apex with a
K/I+ blue ring. Spores 4-6-celled, hyaline, aciculdin-walled, 8
per ascus, (52-)75-90(-95) x 348m. Pycnidia dark, immersed.
Conidia fusiform. Photobiont cyanobacteriblostod. Note: a very

94



28
29
29
30
30
31

31

32

rare circumpolar, mainly arctic-alpine lichen, fauon mossy soll
and rocks; restricted to the Alps in Italy, beimgptvn only from the
C Alps (Lombardia).

Thallus more or less smooth. More common species 29
Thallus non tomentose 30
Thallus tomentose at least at the margin ofddlemse!) 35
Veins and rhizines whitish to pale ochraceowosvhr 31
Veins and rhizines dark brown to black, at leashallus centre 32

Veins distinctly raised, whitish, sometimes palevim in the
centre

26 - Peltigera degenii Gyeln.

Thallus foliose, bluish grey, loosely attached, &-, KC-, P-, UV-.
Lobes elongate, flattened, contiguous, roundethetips, 0.5-1 cm
broad, 2-4 cm long, with a glossy, shiny, smootiparpsurface.
Lower surface whitish, pale brown in the centrehwihitish, raised
veins becoming pale brown towards centre, and patgle rhizines
up to 5-7 mm long. Upper cortex paraplectenchynsmtdiower
cortex absent. Apothecia frequent, saddle-shapeuirial, pale
brown. Paraphyses simple, distinctly thickened abovAsci
Peltigeratype, fissitunicate, the thickened apex with a+KHlue
ring. Spores 4-6-celled, hyaline, acicular, thinked, 8 per ascus,
(40-)45-60(-68) x 2.5-5um. Pycnidia dark, immersed. Conidia
fusiform. Photobiont cyanobacterialNgstod. Without lichen
substances. Note: a temperate to S boreal spefiesd on
terricolous bryophytes, on soil rich in humus amdmossy rocks,
sometimes on bark at the basal parts of trunks.a®ért more
widespread, also in the south, where it is mostistricted to the
mountains, mainly in the beech belt.

Veins flattened, pale ochraceous brown

27 - Peltigera hymenina (Ach.) Delise

Thallus foliose, grey to brownish, often somehowcutate, matt,
loosely attached, K-, C-, KC-, P-, UV-. Lobes elatey flattened,
contiguous, with rounded ends, 1-2 cm broad, withturned,
undulate margins and a smooth upper surface. Lewdace pale,
with flat, pale ochraceous veins and pale, simpieimes to 5 mm
long. Upper cortex paraplectenchymatous. Lower exorabsent.
Apothecia frequent, saddle-shaped, terminal, broRaraphyses
simple, distinctly thickened above. Afeeltigeratype, fissitunicate,
the thickened apex with a K/I+ blue ring. Spore&-delled, hyaline,
acicular, thin-walled, 8 per ascus, (47-)57-71(-90)3-5 pm.
Pycnidia dark, immersed. Conidia fusiform. Photobion
cyanobacterial Nostog. Note: on mineral soil in open, but never
fully sun-exposed habitats, often associated witissas; certainly
more widespread, esp. in the beech belt.

Lobes >3 cm broad, rhizines slender, >5 mm long
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28 - Peltigera neopolydactyla (Gyeln.) Gyeln.

Thallus foliose, bluish- to brownish grey, greyislue to greenish
when wet, loosely attached, K-, C-, KC-, P-, UVabes elongate,
flattened, contiguous, with rounded ends, 2-4 croally shiny,
smooth, with up-turned, undulate edge. Lower serfpale at the
margin, darker in the centre, with slender to safasciculate, dark,
5-7(-11) mm long rhizines and flat, dark veins. ©ppcortex
paraplectenchymatous. Lower cortex absent. Apaghé@quent,
saddle-shaped, terminal, pale to dark brown. Pgsmshsimple,
distinctly thickened above. Asdreltigeratype, fissitunicate, the
thickened apex with a K/I+ blue ring. Spores 4-8Beck hyaline,

acicular, thin-walled, 8 per ascus, 50-90(-100)-% gm. Pycnidia
dark, immersed. Conidia fusiform. Photobiont cyarubé@al

(Nostog. With tenuiorin and triterpenoids. Note: a fordkior

species, occurring amongst and over mosses, maly n rock or
on bark, on basal parts of old trees. Hitherto kmawmly from the
Alps; to be looked for along the Apennines.

32 Lobes <3 cm broad, rhizines <5 mm long

33 Lower surface pale at margin, dark in the centrigh wndistinc
venation. Lobes often faintly pruinose at margin

29 - Peltigera neckeri Mull.Arg.

Thallus foliose, bluish- to brownish grey, looselgached, K-, C-,
KC-, P-, UV-. Lobes elongate, flattened, contigyowith rounded
ends, 0.7-1.5 cm broad, 3-4 cm long, often fairglpinose at
margin, shiny, smooth, the upper surface often wititks, the edge
up-turned, undulate. Lower surface pale at the madgrker in the
centre, with a network of reticulated dark and edisveins and
diffuse to fasciculate, 3-6 mm long, dark rhiziné#pper cortex
paraplectenchymatous. Lower cortex absent. Apaghé@quent,

saddle-shaped, terminal, dark brown to black. Rersgs simple,
distinctly thickened above. Asdreltigeratype, fissitunicate, the
thickened apex with a K/I+ blue ring. Spores 4-Beck hyaline,

acicular, thin-walled, 8 per ascus, (31-)49-61%23.2um. Pycnidia

dark, immersed. Conidia fusiform. Photobiont cyarubé@al

(Nostogd. Note: on soil, on terricolous, epiphytic andicsiiolous

mosses; most frequent in humid-warm beech forests cartainly

more widespread.

33 Lower surface with a very distinct pattern of reticuthtedarl
veins. Lobes not pruinose at margin

34 Apothecia horizontal, rounded. Rhizines fascicylaseparat
arranged in concentric lines (clean carefully thedr face!)

30 - Peltigera horizontalis (Huds.) Baumg.

Thallus foliose, bluish- to brownish grey, looselgached, K-, C-,
KC-, P-, UV-. Lobes elongate, flattened, contigyolisl .5(-3) cm
broad, to 5 cm long, with ascending margins, thpeupsurface
shiny, smooth. Lower surface pale, darker in th&ree with a very
distinct pattern of flat, dark, reticulated veiremd fasciculate-
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squarrose, 2-3 mm long rhizines arranged in conicelimies. Upper
cortex paraplectenchymatous. Lower cortex abserpothfecia
frequent terminal, brown, horizontal, flat. Parapdy simple,
distinctly thickened above. Asdreltigeratype, fissitunicate, the
thickened apex with a K/I+ blue ring. Spores 4all hyaline,
acicular, thin-walled, 8 per ascus, (25-)33-41(-47)3-7 pm.
Pycnidia dark, immersed. Conidia fusiform. Photobion
cyanobacterial Nostog. With terpenoids. Note: on mosses (also
T epiphytic and epilithic) and humic soil in the opags of humid

< forests, from the lowlands to the subalpine belt.

34 Apothecia erect, saddiraped. Rhizines becoming confluent,
arranged in concentric lines

31 - Peltigera polydactyla (Neck.) Hoffm.

Thallus foliose, bluish- to brownish grey, looselgached, K-, C-,
KC-, P-, UV-. Lobes elongate, flattened, contigyot8-15 mm
broad, 40-50(-120) mm long, with crisped, often Iptijate margins,
the upper surface shiny, smooth. Lower surface bislwat the
margin, darker in the centre, with flat, brown \e#&nd fasciculate,
to 5 mm long rhizines becoming confluent, not ageth in
concentric lines. Upper cortex paraplectenchymatbowser cortex
absent. Apothecia frequent, saddle-shaped, termirtmbwn.
Paraphyses simple, distinctly thickened above. Rattigeratype,
fissitunicate, the thickened apex with a K/I+ bldag. Spores
hyaline, acicular, thin-walled, 8 per ascus, (40-§6(-73) x 2.6-5.2
pm. Pycnidia dark, immersed. Conidia fusiform. Phaiob
cyanobacterial Nostog. With tenuiorin and terpenoids. Note: an
ecologically wide-ranging species of both mineradl arganic, often
base-rich soil, and on basal parts of mossy trankkstumps in open
forests. Widespread and rather common, especiatlya Alps.

35 Lobes 6-10 mm broad 36
35 Lobes >10 mm broad 38

36 Rhizines and veins long remaining pale

32 - Peltigera ponojensis Gyeln.

Thallus foliose, whitish grey, often more brownesd glossy in the
centre, loosely attached, K-, C-, KC-, P-, UV-. kgbflattened,
contiguous, with rounded ends, to 1 cm broad, Bfang, with an
up-turned, crisped, entire margin, the upper serfanooth, densely
tomentose. Lower surface whitish, with raised, padins 0.8-0.3
mm broad, and 3-7(-12) mm long, pale, simple rt@ginUpper
cortex paraplectenchymatous. Lower cortex absemothfecia
frequent, saddle-shaped, terminal, brown. Paraghysenple,
distinctly thickened above. Asdreltigeratype, fissitunicate, the
thickened apex with a K/I+ blue ring. Spores 4-8Beck hyaline,
acicular, thin-walled, 8 per ascus, (29-)38-58(-&5p.6-5.2 um.
Pycnidia dark, immersed. Conidia fusiform. Photobion
cyanobacterial Nostog. Without lichen substances. Note: often
confused withP. rufescensn the past, this lichen, quite frequent in
the Alps, is probably more widespread, also altvegApennines.
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36 Rhizines and veins soon darkening

37 Rhizines near the margin slender, simple, or witleva branche

only. Veins flat

33 - Peltigera monticola Vitik.

Thallus foliose, grey-brownish, with upturned, earland somewhat
phyllidiate, margins, tomentose near margin, sonawécabrid
towards centre, loosely attached, K-, C-, KC-, BVY-. Lobes
flattened to concave, contiguous, with rounded em@ds 5 mm
broad. Lower surface pale, with diffuse veins whach pale towards
margin, darker in the centre, and, short, subsintpleines near
margin, which become dark and tufted in the certhgper cortex
paraplectenchymatous. Lower cortex absent. Apaghéaquent,
saddle-shaped, terminal, brown. Paraphyses simgistinctly
thickened above. AscPeltigeratype, fissitunicate, the thickened
apex with a K/I+ blue ring. Spores 4-celled, hyalimcicular, thin-
walled, 8 per ascus, 39-52 x 3.9-fufh. Pycnidia dark, immersed.
Conidia fusiform. Photobiont cyanobacteriaNogtog. Without
lichen substances. Note: a recently-described atild rarely
collected taxon, related . rufescenandP. ponojensisfound on
soil and amongst mosses over calcareous subdtathably more
widespread throughout Italy, in upland areas.

37 Rhizines conspicuously and richly branched also natrgin

38

38
39

Tomentum appressed (if tomentum erect sed3k&ristinssonij

34 - Peltigera rufescens (Weiss) Humb.

Thallus foliose, brownish to grey-whitish, smoadibgsely attached,
tomentose, with ascending, crisped margins whighesiones bear
adventitious lobules, K-, C-, KC-, P-, UV-. Lobesl6 mm broad,
elongate, flattened, contiguous, to 40 mm long. &owurface
whitish, with ca. 5 mm long, dark, squarrose rhésirand raised,
dark veins. Upper cortex paraplectenchymatous. kowsertex
absent. Apothecia rare, saddle-shaped, terminaWrbrParaphyses
simple, distinctly thickened above. Adeltigeratype, fissitunicate,
the thickened apex with a K/I+ blue ring. Spore&-delled, hyaline,
acicular, thin-walled, 8 per ascus, (36-)49-63(-%8R.6-5.2 um.
Pycnidia dark, immersed. Conidia fusiform. Photobion
cyanobacterial Nostog. Without lichen substances. Note: a
widespread holarctic lichen, most common in drysgl@nds, esp. in
upland areas, but also in the Mediterranean bélkravit is generally
rare due to intensive grazing and trampling; ongnefmost common
species of the genus throughout Italy.

Rhizines slender, more or less simple

see 22 - Peltigera praetextata (Sommerf.) Zopf

Rhizines squarrose 39

Upper surface with spse erect tomentum (binocular!) at
margin, glossy towards centre. Veins flat
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35 - Peltigera kristinssonii Vitik.

Thallus foliose, grey-brown to brown, often withyallowish hue,
loosely attached, K-, C-, KC-, P-, UV-. Lobes elatayl, flattened,
contiguous, with rounded ends, 1-1.5 cm broad, &7 long;
margins up-turned, with erect tomentum, glabrousatd centre,
smooth or mostly somewhat scabrous esp. in therecehbwer
surface with dark flat veins coated with dark totoem interstices
between veins white and rounded. Rhizines dark brtawblack,
squarrose. Upper cortex paraplectenchymatous. Loargex absent.
Apothecia frequent, terminal, brown. Paraphysepmdistinctly
thickened above. AscPeltigeratype, fissitunicate, the thickened
apex with a K/I+ blue ring. Spores 4-6-celled, im@] acicular, thin-
walled, 8 per ascus, (40-)44-59(-73) x 3-4(-5uB). Pycnidia dark,
immersed. Conidia fusiform. Photobiont cyanobactefidostog.
Without lichen substances. Note: a slightly caldmis species,
probably more widespread, both in the Alps andApennines.

39 Tomentum not erect. Veins raised

40 Rhizines confluent, penicillated (bruigke). Veins soon darken
towards centre

36 - Peltigera canina (L.) Willd.

Thallus foliose, grey to brownish grey, smooth,slely attached,
tomentose, K-, C-, KC-, P-, UV-. Lobes elongateattéined,
contiguous, with rounded ends, 1-3 cm broad, t@rhOlong. Edge
often down-turned, entire. Lower surface whitishithwwhitish (at
the margin) to brownish (in the centre), raisednseand richly
penicillated (brush-like), to 4 mm long rhizines ielh are white at
the margins, dark toward the centre. Upper cortex
paraplectenchymatous. Lower cortex absent. Apaghé@quent,
saddle-shaped, terminal, dark brown to black. Fersgs simple,
distinctly thickened above. Asdreltigeratype, fissitunicate, the
thickened apex with a K/I+ blue ring. Spores 4-Beck hyaline,
acicular, thin-walled, 8 per ascus, Spores (3653265) x 2.6-5.2
um. Pycnidia dark, immersed. Conidia fusiform. Phainob
cyanobacterial Nostog. Without lichen substances. Note: a
widespread holarctic species, found on terricolmosses and soil in
open forests, sometimes on bark on basal partkldfees; certainly
rarer thanP. praetextatawith which it was often confused in the
past.

40 Rhizines separate, with humerous branches perpdadito ths

main axis (bottle-brush-like). Veins conspicuousigcttomentos
and pale, also in thallus centre

37 - Peltigera membranacea (Ach.) Nyl.

Thallus foliose, grey to brownish grey, looselyaatted, K-, C-,
KC-, P-, UV-. Lobes elongate, flattened, contigualtgl cm broad,
to 10 cm long, glabrescent and shiny towards cetdreentose at
the margins, which are usually down-turned, enti®wer surface
whitish, with white to pale brownish, raised veimkich are 0.5-0.7
mm broad, and dispersed simple rhizines with shamtifications
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41
41
42
42
43

perpendicular to the main axis (bottle-brush-like)pper cortex
paraplectenchymatous. Lower cortex absent. Apaghé@quent,
saddle-shaped, terminal, brown to reddish brownraptgses
simple, distinctly thickened above. Afeeltigeratype, fissitunicate,
the thickened apex with a K/I+ blue ring. Spore&-delled, hyaline,
acicular, thin-walled, 8 per ascus, (40-)49-64(-80)2.5-5 um.
Pycnidia dark, immersed. Conidia fusiform. Photobion
cyanobacterialNostog. Without lichen substances Note: on mossy
rocks and at the base of boles in old woodlands,base-rich
substrata; probably widespread throughout Italy,dften confused
with related species.

With soredia or isidia 42
Without soredia or isidia 45
Without pseudocyphellae 43
With linear pseudocyphellae 44

With isidia. Thallus K+ yellow, with atranoriMedulla KC+ rec
with lecanoric acid

38 - Parmelina tiliacea (Hoffm.) Hale

Thallus foliose, grey, K+ yellow, C-, KC-, P- or Bellowish, UV-.
Lobes usually broad (6-10 mm), flattened, very stipawith
rounded ends and an undulate edge, bearing difiudmdrical,
simple or rarely weakly ramified isidia, which asften denser and
longer in the centre; the colour of the isidia r&go (mostly) grey
to almost black, esp. at the tips. Lower surfacackl brown at
margin. Rhizines dark, mostly simple, abundant bubrter at
margin. Medulla K-, C+ red, KC+ red, P-, UV-. Apotiee very rare,
rounded, lecanorine, sessile, strongly constricted8 mm diam.
Disc brown, margin thick, smooth, grey. Ad@canoratype, thick-
walled, the apex I+ blue with a wide, divergentadkiody. Spores 1-
celled, hyaline, broadly ellipsoid, 8 per ascuslx 6-8 um.
Conidia bacilliform. Photobiont chlorococcoid. Wilranorin in the
upper cortex and lecanoric acid in the medulla.eNatmainly mild-
temperate lichen, mostly found on broad-leavedstreemetimes on
mossy rocks and on terricolous bryophytes; rargy @amlsomehow
continental areas, as along the E part of the gafdan

43 With soredia. Thallus K-, without atranorin. Méld KC-

39 - Phaeophyscia hispidula (Ach.) Essl.

Thallus foliose, greenish grey to brownish-grey,n{pouinose,
orbicular, loosely attached, 2-6 cm broad, fomingettes, K-, C-,
KC-, P-, UV-. Lobes elongate, concave, 2-5 mm brsadounded
by numerous, long, black, projecting rhizines. S@efarinose,
whitish, K-, C-, KC-, P-. Soralia maculiform, lateecoming convex,
laminar to mostly marginal. Lower surface blackthaiong, black,
simple rhizines. Upper and lower cortex paraplestgmatous.
Medulla white, K-. Apothecia extremely rare, rouddéecanorine.
Asci Lecanoratype, thick-walled, the apex I+ blue with a wide,
divergent axial body. Spores 2-celled, pigmentedpe8 ascus.
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Photobiont chlorococcoid. Without lichen substanddéste: a very
rare, subtropical-oceanic-montane, mostly stefilecies, found on
terricolous or saxicolous bryophytes, restricte¢th®Alps in Italy.

44  With isidia
40 - Parmelia saxatilis (L.) Ach.

Thallus foliose, grey to greyish-green, sometimasker with age,
K+ yellow, C-, KC-, P- or P+ yellowish, UV-. Lob&8 mm broad,
elongate, contiguous or radiating, truncate, withamgular edge,
with slight netting and sulcation. Pseudocyphellaear, on upper
surface, often more evident at the tip of lobegidscylindrical,
simple to ramified, diffuse, often darker at thp. tLower surface
black, brown and shining at margin. Rhizines darksthly simple,
abundant at margin. Medulla white, K+ yellow chamgto red, C-,
KC+ orange, P+ orange-red, UV-. Apothecia rare, dean
lecanorine, sessile, strongly constricted, to 1 dimm. Margin
distinct, thick, isidiose. Asdiecanoratype, thick-walled, the apex
I+ blue with a wide, divergent axial body. Sporeselled, hyaline,
ellipsoid, 8 per ascus, 13-19 x 8-ith. Pycnidia dark, immersed.
Conidia rod-shaped. Photobiont chlorococcoid. Wittrareorin
(cortex), salazinic acid and variable amounts béhic and norstictic
acids (medulla). Note: mainly epiphytic, more rgrebxicolous or
overgrowing terricolous mosses in humid areas; $wowe
heterogeneous in Italy; some populations near greh&nian coast
might deserve further study; in humid situatiortss tspecies can
also occur in the Mediterranean belt.

44 \With soredia

41 - Parmelia sulcata Taylor

Thallus foliose, grey to greyish-green, sometimasker with age,
K+ yellow, C-, KC-, P- or P+ yellowish, UV-. Lobd&-)3-8 mm
broad, flattened, truncate at the tips and margiiith, slight netting
and sulcation due linear pseudocyphellae which gse to linear
soralia. Lower surface black, brown and shiny atgima Rhizines
dark, mostly simple or bifurcate, abundant but muttorter at
margin. Medulla K+ yellow changing to orange-redzcKorange,
P+ orange-red, UV-. Apothecia rare, lecanorin@ngily constricted.
Disc brown, margin thick, usually sorediate. As&icanoratype,
thick-walled, the apex I+ blue with a wide, divengjeaxial body.
Spores 1-celled, hyaline, ellipsoid, 8 per ascus18 x 6-8um.
Pycnidia dark, immersed. Conidia rod-shaped. Phoitbi
chlorococcoid. With atranorin (cortex), and salaziacid (medulla).
Note: mainly epiphytic, but sometimes overgrowingritolous
mosses, esp. in humid areas; certainly the mostmmomand wide-
rangingParmeliain lItaly, also present near large urban settlement
in the north, rare only in the eu-Mediterranear.bel

45 With linear pseudocyphellae

42 - Parmelia omphalodes (L.) Ach.

Thallus foliose, grey to almost black in exposetmiations, with a
dense network of white pseudocyphellae, looselnchtd, K+
yellow, C-, KC-, P- or P+ yellowish. Lobes (2-)3+@m broad,
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flattened, angular in outline, with a slight to priment netting and
sulcation, without isidia or soredia. Pseudocygeelinear, on upper
surface. Lower surface black in the centre, browsd ahiny at
margins. Rhizines dark, mostly simple or bifurcabundant but
shorter at margin. Medulla white, K+ yellow chargyto orange-red
or K-, C-, KC+ orange, P+ orange-red, UV+ indistipalaucous.
Apothecia rare, lecanorine, strongly constrictesciAecanoratype,
thick-walled, the apex I+ blue with a wide, divengjeaxial body.
Spores 1-celled, hyaline, ellipsoid, 8 per ascs2Q x 7-12um.
Pycnidia dark, immersed. Conidia rod-shaped. Phoitbi
chlorococcoid. With atranorin (cortex), salazingrptolichesterinic
and lobaric acids (medulla). Note: an arctic-alpiciecumpolar
lichen, found on siliceous rocks, epilithic bryopds, more rarely on
soil. Common in the Alps. rarer in the siliceous mi@ains of the
south (Gennargentu and Sila Massives, Madonie Maos); almost
absent in the C Apennines for the scarcity of siatabbstrata. The
subsp.discordans(Nyl.) Skult, with a K- medulla without salazinic
acid, is likely to occur in the Italian Alps.

45 Without pseudocyphellae 46

46 Lower surface orange

43 - Solorina crocea (L.) Ach.

Thallus foliose, forming rosettes, ashy to reddisbwn when dry,
olive-green when wet, sometimes densely white-uktted, K-, C-,
KC-, P-. Lobes large, to 30 mm broad (usually lesm)nded, flat to
concave, smooth to roughened. Lower surface orangéh
brownish-orange veins and yellow to orange intexzespamore or
less tomentose. Rhizines black. Upper cortex pactgiehymatous,
lower cortex absent. Medulla orange, K+ red, C-; K&. Apothecia
frequent, rounded, without a thalline margin, sémersed, up to
10 mm diam. Disc brown to black. Margin indistinEpihymenium
brownish, hymenium and hypothecium colourless. ptarses not
anastomosing, simple, not apically thickened, ailggted. Asci
clavate, of théPeltigeratype, fissitunicate, the thickened apex with a
K/I+ blue ring. Spores 2-celled, pigmented, ellipsmot constricted
at septa, 6-8 per ascus, 34-45 x 1Q4irl Photobiont chlorococcoid
(Coccomyxa Cephalodia internal, immersed in the thallus (in
section, two photobiont layers, a green alga abbestocbelow).
With solorinic acid. Note: an arctic-alpine, circpafar lichen, found
on acid mineral soil with a long snow-lie; resteidtto the Alps and
the N Apennines in Italy.

46 Lower surface not orange 47

47 With conspicuous marginal cilia

44 - Anaptychia ciliaris (L.) Korb.
Thallus subfoliose to subfruticose, grey to gregviam, lead grey to
almost blackish in sun-forms, somehow shrubby, ébosttached,
K-, C-, KC-, P-, UV-. Lobes (2-)3-6 mm broad, sealecm long,
linear, sometimes densely and finely tomentoseh wpitominent
marginal cilia. Lower surface whitish to (rarelyhitish, channelled,
ecorticate. Upper cortex prosoplectenchymatous. thgma
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frequent, rounded, lecanorine, substipitate anohgty constricted,
up to 8 mm diam. Disc black, often faintly pruinobéargin grey to
grey brown, smooth to crenulate. Epithecium brokymenium and
hypothecium colourless. Paraphyses mostly simpsei llecanora-
type, thick-walled, the apex I+ blue with a widayatgent axial
body. Spores 2-celled, pigmented, ellipsoid, cictsil at septa,
thin-walled Physconiatype), ornamented, 8 per ascus, 30-45 x 17-
24 pym. Pycnidia dark, semi-immersed. Conidia short-tiomimn.
Photobiont chlorococcoid. Without lichen substandéste: a mild-
temperate species, found on bark of more or ledates] trees, more
rarely on rock and amongst terricolous mosses inogtuations;
locally common in the Apennines and on the islasdsith of
Marche, much rarer - and almost menaced of extinetin the

North.
47 Without marginal cilia 48
48 Lower surface dark, from black to dark browip.es the centre 49
48 Lower surface pale throughout 52
49 Lobes <3 mm broad 50
49 Lobes >3 mm broad 51

50 Medulla white, K-, KC-

45 - Physconia muscigena (Ach.) Poelt var. muscigen

Thallus foliose, grey to brownish grey, but ofteandely white-
pruinose, loosely attached, K-, C-, KC-, P-, UVebes 1-2(-3) mm
broad, elongate, flattened, ascending, often imabgiand divided in
smaller lobules, usually forming dense mats. Loswaface whitish
at margin, black in the centre. Rhizines black, sms&. Upper
cortex paraplectenchymatous, lower cortex prosoghethymatous.
Medulla white, K-. Apothecia very rare, lecanorit@,5 mm broad,
often lobulate at the margin. Epithecium brown. Hyrum and
hypothecium colourless. Paraphyses simple or pooalyified,
swollen at tips. AscLecanoratype, thick-walled, the apex I+ blue
with a wide, divergent axial body. Spores 2-cell@igmented,
ellipsoid, 8 per ascus, 22-33 x 12-ih. Photobiont chlorococcoid.
Without lichen substances. Note: an arctic-alpic@cumpolar
lichen, found on mosses and plant debris in operatidns, such as
in grasslands and on mosses growing on isolatedaresus
boulders, from the subalpine and alpine belts efAlps, throughout
the Apennines, to the mountains of Sicilia.

50 Medulla yellowish, K+ yellowish, KC+ yellow-orga

46 - Physconia muscigena (Ach.) Poelt var. bayd&tagv.)
Poelt
Thallus foliose, grey to brownish grey, often déynsehite-pruinose,
loosely attached, K-, C-, KC-, P-. Lobes 1-2(-3) fnroad, elongate,
flattened, ascending, often forming dense mats. drowurface
whitish at margin, black in the centre. Rhizineschjasquarrose.
Upper cortex paraplectenchymatous, lower cortex
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prosoplectenchymatous. Medulla yellowish, K+ yelghy KC+

yellowish-orange. Apothecia very rare (not obseriad Italian

material), lecanorine. Astiecanoratype, thick-walled, the apex I+
blue with a wide, divergent axial body. Spores Reck pigmented,
ellipsoid, 8 per ascus. Photobiont chlorococcoidthWrariolaric

acid. Note: a critical taxon, characterised by yleiow medulla,

which needs further study; restricted to the Atp#taly. Very rare.

51 Lobes >1.5 cm broad. Thallus shiny, reticulatelyged. Lowe
surface with conspicuous white spots. Cephalodérial, near tr
upper surface

47 - Lobaria linita (Ach.) Rabenh.

Thallus broadly foliose, to 30 cm in diam., palev@lbrown to grey,
somehow shiny, loosely attached, K-, C-, KC-, PVY-ULobes
flattened, truncate, to 4 cm broad, rounded, tb® diften ascending,
reticulately ribbed. Lower surface dark, frown tadk-brown, with
pale naked swellings separated by smooth, blackensds,
tomentose. Rhizines dark, to 4 mm long. Cephalodiarnal,
appearing at the surface as 2 mm broad swellingth, Mostoc
Upper and lower cortex paraplectenchymatous. Madki# yellow
or K-, C-, KC- P-. Apothecia very rare (not seertalian material),
to 4 mm broad, lecanorine, the disc brown. Epihyiomarbrownish.
Hymenium and subhymenium colourless. Paraphysetynsisiple.
Asci Peltigeratype, fissitunicate, the thickened apex with a+K/I
blue ring. Spores 2(-4)-celled, hyaline, fusiforitipéical, 8 per
ascus, 21-34 x 6-@m. Pycnidia immersed, laminar and marginal.
Conidia bacilliform, 4.5-5.5 x 1-1.5m. Photobiont chlorococcoid.
With tenuiorin. Note: a circumpolar, arctic-alpispecies found on
bryophytes and soil rich in humus over siliceoussstata; restricted
to the Alps in Italy, where it is rare.

51 Lobes <1.5 cm broad. Thallus matt, smooth to wadklLowe
suface without white spots. Cephalodia internal, nisr lowe
surface

48 - Nephroma expallidum (Nyl.) Nyl.
Thallus foliose, yellowish green to pale yellowipigenish brown,
bright olive-green when wet, somewhat more brownvatals
margins, bifacial, loosely attached, K-, C-, KC-, BV-. Lobes to
1.8 cm broad, elongate, contiguous, the edgeseduwticrisped, often
ascending and with regeneration lobules, sometfaietly pruinose
or finely tomentose, esp. at the margins, smoothwtmkled.
Cephalodia internal, withlostog protruding as small warts from the
upper surface. Lower surface dark brown, paler atgims, finely
tomentose or not, with protruding dark cephalodmciv are smaller
but more prominent than in the upper surface. Upgpet lower
cortex paraplectenchymatous. Medulla white, compAgibthecia
extremely rare (not seen in Italian material), f@réne, on the lower
surface of thallus at tips of ascending lobes,&arin diam., sessile,
the margin prominent, the disc brown. Asé&leltigeratype,
fissitunicate, the thickened apex with a K/I+ blieg. Spores 4-
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52
52
53
53
54

celled, hyaline. Photobiont chlorococcoidCoccomyxa With
nephrin and zeorin. Note: an arctic-alpine spedmsd on soil and
amongst bryophytes over siliceous substrata; exsermare and
restricted to the Alps in Italy.

Veins on lower surface present

Veins on lower surface absent

Apothecia laminal, rounded, semi-immersed inuger surface
Apothecia absent, or if present not semi-imnteisehe thallus
Spores 8 per ascus, 35-40 x 18 21

49 - Solorina octospora (Arnold) Arnold

Thallus foliose, pale greyish-green, tinged browmew dry, bright
green when wet, well developed, K-, C-, KC-, P-,-UMbbes (2-)3-
6 mm broad, rounded, flattened to concave, contiguwith raised
margins. Lower surface white, indistinctly veingédmentose, with
pale to dark rhizines. Upper cortex paraplectenctpos, lower
cortex absent. Medulla white, K-, C-, KC-, P-. Apetia frequent,
without a thalline margin, semi-immersed, up to i rdiam. Disc
brown to black, concave. Epihymenium brownish, hyime and
hypothecium colourless. Paraphyses not anastomosimgle, not
apically thickened, adglutinated. Asci clavat@eltigeratype,
fissitunicate, the thickened apex with a K/I+ blieg. Spores 2-
celled, pigmented, ellipsoid, constricted at septper ascus, 35-40
x 18-21 pm. Photobiont chlorococcoidCpccomyxa Note: an
arctic-alpine to boreal-montane, probably circurapdichen, found
on soil rich in humus and on terricolous mosse$enofin rock
fissures. Hitherto known only from the Alps in ital

54 Spores 4 per ascus, 30-60 x 18428

50 - Solorina saccata (L.) Ach.

Thallus foliose, pale greyish-green, tinged browhew dry and
becoming reddish in the herbarium, bright greenmiliet, very well
developed, to 7 cm broad, K-, C-, KC-, P-, UV-. kghb3-10(-15)
mm broad, rounded, sometimes densely white-pruinfis¢ to
convex. Lower surface white, indistinctly veinedmentose, with
scattered pale rhizines. Upper cortex paraplectenatous, lower
cortex absent. Medulla white, K-, C-, KC-, P-. Apetia frequent,
without a thalline margin, rounded, semi-immersed8 mm diam.
Disc brown to black, concave. Epihymenium brownisjrmenium
and hypothecium colourless. Paraphyses not anastogyassimple,
not apically thickened, adglutinated. Asci clava@eltigeratype,
fissitunicate, the thickened apex with a K/I+ blieg. Spores 2-
celled, pigmented, ellipsoid, constricted at septaick-walled,
ornamented, 4 per ascus, 30-60 x 16-p&. Photobiont
chlorococcoid Coccomyxa Without lichen substances. Note: a
cool-temperate to arctic-alpine, circumpolar lichefound on
calciferous soil rich in humus and terricolous ness®ften in cracks
of the rock; most common in the Alps, rarer in fgennines, but
descending - albeit rarely - to the submediterrandelt in
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Tyrrhenian Italy.

55 Apothecia common, disc flattened-horizontal, ellfanshapec
small (1-2 cm diam.), attached by a single stoizimb

51 - Peltigera venosa (L.) Hoffm.

Thallus foliose, grey to greenish-grey, green wihest, smooth,
loosely attached, with cephalodia, K-, C-, KC-, R¥Y-. Lobes
flattened, smooth, rounded to fan-shaped, up ton2fi across,
smooth, somehow shining. Lower surface pale, witrery evident
network of dark, flat, reticulate, villose veins. @&lodia granular-
warty, withNostog located on the veins. Attached by a single, stout
rhizine. Upper cortex paraplectenchymatous. Lowetex absent.
Apothecia frequent, rounded, flat, to 5 mm diamarkdbrown to
black, the lower side with a thick, dark, pseudepahymatous
cortex. Paraphyses simple, distinctly thickened vabo Asci
Peltigeratype, fissitunicate, the thickened apex with a+KHlue
ring. Spores usually 4-celled, hyaline, aciculdwiniwalled, 8 per
ascus, (29)35-43 x 448m. Photobiont chlorococcoidCoccomyxa
With tenuiorin and triterpenoids. Note: an arctighae to boreal-
montane, circumpolar lichen, found to on soil ricthumus in cold-
humid sites; more frequent in the Alps, very rar¢hie mountains of
the south.

55 Apothecia rare, sadd#haped. Lobes elongated, very broad
cm diam.), with numerous rhizines 56

56 On acid siliceous substrata. Lower surface whitishhe margir
dark in the centre, with a few, indistinct, broagins, or withot
veins. Apothecial cortex continuous to warty

52 - Peltigera aphthosa (L.) Willd.

Thallus foliose, grey to greenish-grey, green wihest, smooth,
loosely attached, K-, C-, KC-, P-, UV-. Lobes elatgy concave,
smooth, contiguous, with rounded ends, 1.5-3(-5)bcoad and to
10 cm long, usually obtuse to boat-shaped, witlersding, entire to
crenate edges. Upper surface smooth, with numescagiered, dark
grey, warty cephalodia containingosto¢ to 1 mm diam. Lower
surface whitish at the margin, dark in the centsth a few,
indistinct, broad veins, or without veins, tomemtoRhizines dark,
fasciculate. Upper cortex paraplectenchymatous. drowortex
absent. Apothecia rare, saddle-shaped, terminalyrbr Apothecial
cortex continuous to warty. Paraphyses simplejndity thickened
above. AsciPeltigeratype, fissitunicate, the thickened apex with a
K/I+ blue ring. Spores 4-8-celled, hyaline, aciculdin-walled, 8
per ascus, (47-)53-67(-75) x 44sm. Photobiont chlorococcoid
(Coccomyxa With tenuiorin and triterpenoids. Note: a mainly
boreal-montane, circumpolar lichen, found on tetdas mosses
and soil rich in humus, mostly in forests. An agbytic vicariant of
P. leucophlebiacommon in the Alps, much rarer in the Apennines.

56 On calcareoudubstrata. Lower surface whitish at the margin,
in the centre, with reticulate, distinct, brown bback veins
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Apothecial cortex disrupted into green patches

53 - Peltigera leucophlebia (Nyl.) Gyeln.

Thallus foliose, grey to greenish-grey, green wivegt, smooth,
loosely attached, K-, C-, KC-, P-, UV-. Lobes elatgy concave,
smooth, contiguous, with rounded ends, 1.5-3(-5)bcoad and to
10 cm long, usually obtuse to boat-shaped, witlersdiag, entire to
crenate edges. Upper surface smooth, with numesocattered, dark
grey, warty cephalodia containingosto¢ to 1 mm diam. Lower
surface whitish at the margin, dark brown to blabkin the centre,
with reticulate, distinct, brown to black veins. Rhies pale to dark,
simple to tufted, to 5 mm long. Upper cortex pagafgnchymatous.
Lower cortex absent. Apothecia rare, saddle-shapedninal,
brown. Apothecial cortex disrupted into green pagchParaphyses
simple, distinctly thickened above. Afeeltigeratype, fissitunicate,
the thickened apex with a K/I+ blue ring. Spore&-delled, hyaline,
acicular, thin-walled, 8 per ascus, 50-70 x 4#%. Photobiont
chlorococcoid Coccomyxa With tenuiorin and triterpenoids. Note:
the calcicolous vicariant d®. aphthosarather common, also in the
Apennines, and certainly present also in the méositaf the south,
mainly in the beech belt.

57 Lobes long and narrow (<1 mm broad); thallusimieh 58

57 Lobes not long and narrow, generally >1 mm broddless
reduced to a broad collar around the apothecidluthaisuall
greenish 59

58 On siliceous substrata. Lobes with numerous,|| smoentitious
lobules. Upper cortex of interwoven hyphae (section

54 - Anaptychia bryorum Poelt

Thallus foliose, olive-brown to chestnut brown, ldarin sun-forms,
lobulate, bifacial, loosely attached, K-, C-, K@;, UV-. Lobes
linear, flattened, smooth, ascending, to 0.2 mmadirand 7 mm
long, often with small (0.1 mm) adventitious masgjinobules.
Lower surface whitish to pale brown, corticate. Rtés scarce,
brown. Upper cortex of interwoven hyphae. Apothauid known.
Photobiont chlorococcoid. Without lichen substandéste: an
arctic-alpine to boreal-montane, probably circurapspecies, found
amongst mosses and muribund plants on siliceousstrsidy
restricted to the Alps in Italy.

58 On more or less calciferous or base-rich silisesubstra. Lobe

ciliate at margin, without adventitious lobules. dép corte
paraplectenchymatous

55 - Phaeophyscia constipata (Norrl. & Nyl.) Moberg

Thallus foliose, brownish, becoming distinctly gneh when wet,
thin, loosely attached, very fragile when dry, potinose, K-, C-,
KC-, P-, UV-. Lobes to 0.3 (-0.5) mm broad, linedigttened,
ascending, the tips broadened and lacerate-dividietily and
irregularly branched, ciliate at margin, sometinfesming small
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cushions. Lower surface whitish to pale brown ie gentre. Upper
and lower cortex paraplectenchymatous. Rhizines lynpste (but
sometimes darkening, esp. in the centre) and nwrgikpothecia
very rare, lecanorine, sessile. Disc flat, browaygim smooth. Asci
Lecanoratype, thick-walled, the apex I+ blue with a widkyergent
axial body. Spores 2-celled, pigmented, ellipsBiger ascus, 17-23
X 7-11pum. Pycnidia dark, immersed. Conidia straight, cyiical, 3-
4 um. Photobiont chlorococcoid. Without lichen substm Note: a
a mainly circumboreal-montane species found on emasd plant
debris on basic siliceous substrata, sometimes aiin ia Italy
probably restricted to the Alps, in dry-warm sitaas.

59 Thallus K+ yellow, with atranorin. Medulla K+ yellochanging t

59

60

60
61
61
62

red, with salazinic acid. Apothecia lecanorine,ses strongl
constricted

56 - Xanthoparmelia somloénsis (Gyeln.) Hale

Thallus foliose, yellowish green, loosely attach&d, yellow, C-,
KC-, P- or P+ yellowish. Lobes (0.5-)2-3(-5) mm &do flattened,
isotomic-dichotomously ramified, more or less inchte. Lower
surface tan at margins, pale brown in the centtazifes pale-
coloured, mostly simple, sparse at margin. Upper lawer cortex
paraplectenchymatous. Medulla white, K+ yellow djiag to red,
C-, KC-, P+ orange. Apothecia frequent, lecanoris&ongly
constricted, to 8(-10) mm broad. Disc brown, smpathargin
smooth, concolour with thallus. Epihymenium browmiBymenium
and subhymenium colourless. As@canoratype, thick-walled, the
apex I+ blue with a wide, divergent axial body. &0 1-celled,
hyaline, ellipsoid, 8 per ascus, 8-11 x Ju8. Pycnidia common,
appearing like black dots on the upper surface. @ardylindrical.
Photobiont chlorococcoid. With usnic acid (cortefd salazinic
acid (medulla). Note: on weathered siliceous ramkgd mineral soil
in open, dry situations, with a very wide altitualinrange,
throughout the country.

Thallus and medulla K-without atranorin and salazinic a«
Apothecia non lecanorine, semi-immersed in thdukal 60

Spores 8 per ascus

see 49 - Solorina octospora (Arnold) Arnold

Spores 2 to 4 per ascus 61
Spores 2 per ascus 62
Spores 4 per ascus 63

Internal pseudo-cephalodia wdéveloped, forming a thallus w
Nostoc Spores 60-100 x 27-G0m

57 - Solorina bispora Nyl. subsp. bispora

Thallus foliose, pale grey to brown-grey, often tekpruinose, K-,
C-, KC-, P-, UV-. Lobes 0.5-1 mm broad, rounded ttéiaed,
smooth, poorly developed, irregular, with a singleceolate
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apothecium at the centre of each lobe. Lower sarfakite. Upper
cortex paraplectenchymatous, lower cortex absemtdula white,
K-, C-, KC-, P-. Internal pseudo-cephalodia wellxeleped, forming
a thallus withNostoc Apothecia frequent, without a thalline margin,
semi-immersed, to 5 mm diam. Disc brown to blacknaave.
Epihymenium brownish, hymenium and hypothecium gdéss.
Paraphyses not anastomosing, simple, not apicdiigkened,
adglutinated. Asci clavate,Peltigeratype, fissitunicate, the
thickened apex with a K/I+ blue ring. Spores 2-allpigmented,
ellipsoid, constricted at septa, 2 per ascus, GD-2027-60 um.
Photobiont chlorococcoidCoccomyxa Without lichen substances.
Note: an arctic-alpine, circumpolar lichen, found lumid soil rich
in humus with a long snow-lie; common only in thipg but also
occurring in the highest mountains of the Apennines

62 Internal pseudo-cephalodia absent, or very sc&pores 9340 »
45-60pum

58 - Solorina bispora Nyl. subsp. macrospora (Hajm.
Burgaz & I. Martinez

Thallus foliose, pale grey to brown-grey, often tghpruinose, K-,
C-, KC-, P-, UV-. Lobes 0.5-1 mm broad, often redLitz a collar
around the apothecia, rounded, flattened, poorlyeldped,
irregular, with a single urceolate apothecium & ¢entre of each
lobe. Lower surface white, tomentose. Upper cortex
paraplectenchymatous, lower cortex absent. Medutige, K-, C-,
KC-, P-. Internal pseudo-cephalodia absent, or veparce.
Apothecia frequent, without a thalline margin, séminersed, to 5
mm diam. Disc brown to black, concave. Epihymeniorownish,
hymenium and hypothecium colourless. Paraphyses not
anastomosing, simple, not apically thickened, ailggted. Asci
Peltigeratype, fissitunicate, the thickened apex with a+KHlue
ring. Spores 2-celled, pigmented, ellipsoid, caoted at septa, 2 per
ascus, 95-140 x 45-§0m. Photobiont chlorococcoidCoccomyxa
Without lichen substances. Note: rarely distingagshand probably
more widespread in the Alps.

63 Lobes 0.8 mm broad. Thallus reduced to a collar arounc
urceolate apothecia

59 - Solorina spongiosa (Ach.) Anzi

Thallus foliose, pale grey, often white pruinosesem when wet, K-,
C-, KC-, P-, UV-. Lobes 0.5-1 mm broad, rounded,ursstl to a
collar around the urceolate apothecia, on a dasérlaf coralloid to
nodulose cephalodia containinjostoc Lower surface white,
tomentose. Upper cortex paraplectenchymatous, loamex absent.
Medulla white, K-, C-, KC-, P-. Apothecia frequentjthout a
thalline margin, semi-immersed, to 5 mm diam. Disawn to black,
urceolate. Epihymenium brownish, hymenium and hypcium
colourless. Paraphyses not anastomosing, simplé, apically
thickened, adglutinated. Asci clavateeltigeratype, fissitunicate,
the thickened apex with a K/I+ blue ring. Sporesceled,
pigmented, ellipsoid, constricted at septa, orndeten4 per ascus,
30-60 x 18-28um. Photobiont chlorococcoidCpccomyxa Without
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lichen substances. Note: an arctic-alpine, circdarplichen, found
on moist calciferous soil; to be looked for alsotba highest peaks
of the Apennines.

63 Lobes 4-8 mm broad. Thallus well developed |afigated lobes

see 50 - Solorina saccata (L.) Ach.
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Key 3 - Squamulose lichens

This key includes also the most common speci€dadoniawhich most
frequently occur without podetia.

Photobiont cyanobacterial (photobiont layer Wiuigreen m

section)

2

Photobiont chlorococcoid (photobiont layer brighgen in section) 19

Thallus dark, from black to dark brown

Thallus not dark

Thallus thick, inflated to round in section

1 - Leptogium schraderi (Bernh.) Nyl.

Thallus squamulose to subfruticulose, thick, somelgelatinous
when wet, glossy brown, more or less shiny, loosg¢tgched, K-,
C-, KC-, P-, UV-. Squamules (lobes) 0.5-1 mm braad5(-7) mm

long, subcylindrical, sometimes with a few dichotas

ramifications in upper part, ascending to erectavilg wrinkled,

often forming small tufts, sometimes with a few lgitar isidia.

Cortex formed by regular layers of angular cells.othgcia rare,
lecanorine, almost terminal, sessile, strongly tiigied, to 1.5 mm
diam. Disc brown, concave, smooth. Margin distinthin.

Epithecium brownish. Hymenium and hypothecium cdkss.

Paraphyses adglutinated, mostly simple, the apseeslen. Asci
clavate, the wall K/I+ blue, the apical dome I+ehlue with a dark
blue axial tube. Spores hyaline, ellipsoid, subfoum, thin-walled,
8 per ascus, 23-33 x 10-]14n. Photobiont cyanobacteridll@stog,

in long chains. Without lichen substances. Note: aatciferous
rocks, soil, often on other lichens (e.llycobilimbia luridd,

sometimes on terricolous mosses, rather commorughmut the
country below the subalpine belt, except in thepRan, where it is
very rare.

Thallus thin, flat in section

Thallus not gelatinous when wet. Photobiontsrieet] to a weH
delimited layer (section!)

Thallus more or less gelatinous when wet. Photd
homogeneously spread throughout the thallus (segtio

Squamules <0.4 mm broad. Thallus brownish withuwashl tinge
Edge of squamules white. Spores 1-celled, thickeslal<22pum
long. Hymenium I+ blue, turning brownish

2 - Fuscopannaria praetermissa (Nyl.) M.Jgrg.

Thallus squamulose, brown with a bluish tinge, foign a
continuous crust several cm in diam., usually withbypothallus,
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K-, C-, KC-, P-, UV-. Squamules 2(-3) mm long, t® Inm broad,
rounded, incised, flattened, contiguous or mostipricate. Edge of
squamules white-felted due to terpenoid crystalt) erect, finger-
like lobules looking like isidia. Upper cortex pplactenchymatous,
20-30 pm thick. Lower surface felted. Apothecia rare,
cryptolecanorine, to 1.5 mm diam. Disc brown, ulsuabnvex.
Thalline margin often absent, granulose, proper gmardark.
Hymenium I+ blue-green, turning brownish, 100-1gM thick.
Paraphyses simple, slightly thickened above. Adeivate to
subcylindrical, with a I+ blue tholus, with an intal, more intensely
I+ blue ring structure. Spores 1-celled, hyalinepid to broadly
ellipsoid, thick-walled, often with a single, largé droplet, 8 per
ascus, 18-22 x 9-1im. Photobiont cyanobacteridigstog in short
chains. With unidentified aliphatic acids and figenoids. Note: an
arctic-alpine to boreal-montane, circumpolar licheiound on
calciferous soil, mosses and plant debris. Perhegisicted to the
Alps in Italy, but to be looked for in the highesbuntains of the C
Apennines.

5 Squamules >0.5 mm broad. Thallus reddighblackish brow:
without a bluish tinge. Edge of squamules not whpores 2
celled, thin-walled, >2%m long. Hymenium I+ blue

3 - Massalongia carnosa (Dicks.) Karb.

Thallus tiny foliose to subsquamulose, red browblazkish brown,
paler when wet, K-, C-, KC-, P-, UV-. Lobes initiatounded, then
elongate, flattened, 0.5-1.5(-2) mm broad, 0.5(-inm long,
irregularly branched and overlapping, often formingettes 1-3 cm
in diam., the margin dissected, with numeroustdted, usually
paler lobes or warts simulating isidia. Undersidatish to brown,
with sparse brown rhizines. Upper cortex paraptedtgmatous, 25-
30 um thick. Lower cortex of longitudinally arranged phae.
Apothecia rare, rounded, without a thalline margggessile to
substipitate, up to 2 mm diam. Disc red-brown slfi-coloured,
margin thin, pale brown, sometimes with short haEpithecium
brownish, K-. Hymenium colourless or brownish aholi#e blue.
Hypothecium colourless. Margin (section) composkthore or less
isodiametric cells. Paraphyses simple, slightlyckbhed above,
adglutinated. Asci cylindricaPeltigeratype, thickened at apex, I+
blue. Spores 2-(4-)celled, hyaline, fusiform to roady ellipsoid,
thin-walled, 8 per ascus, 11-25(-32) x 4.5-7(-88). Pycnidia dark,
paler below, semi-immersed, to 0.6 mm diam. Coniglightly
bifusiform, 4-6 x 1lum. Photobiont cyanobacteridii¢stog, in short
chains. Without lichen substances. Note: a circuarparctic-alpine
to boreal-montane lichen found on bryophytes anill ch in
humus. Present both in the Alps and in the medit&an mountains,
but generally rare.

6  Thallus with thin transparent hairs (lens!)

4 - Leptochidium albociliatum (Desm.) M.Choisy

Thallus foliose to subsquamulose, gelatinous whest, vdark
brownish-greenish black, K-, C-, KC-, P-, UV-. Labéattened,
ascending, 3-5 mm broad, smooth, with rounded andsundulate
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to crenulate margins bearing abundant thin traespdrairs. Lower
surface with sparse fasciculate rhizines. Upper kmwebr cortex
paraplectenchymatous, formed by 1-3 layers of cdl&40 um
thick. Apothecia rare, lecanorine, adnate, 0.3-0.2f mm diam.
Disc brown, smooth, concave to flat; margin thick,
paraplectenchymatous in section, covered by hdigthecium
brownish. Hymenium and hypothecium colourless. ptayses
branches, septate, swollen at apices. Asci cla&peres 2-celled,
hyaline, narrowly ellipsoid, 8 per ascus, 18-26 % (%) pm.
Photobiont cyanobacteriaS¢ytonemp Without lichen substances.
Note: a cool-temperate to arctic-alpine lichen fbuamongst
bryophytes on rocks or on soil in open shrublanmds grasslands on
basic siliceous substrata, mostly in upland arassent both in the
Alps and in the mediterranean mountains, wheresitlacally
abundant (e.g. on the Aspromonte Massif, Calabria).

Thallus without thin transparent hairs

Squamules very small, <1 mm broad (measure thensgea ir
the central part!)

Squamules larger, >1 mm broad

Thallus not entirely pardgctenchymatous, i.e. the cortex
extending throughout its thickness (section!)

5 - Leptogium intermedium (Arnold) Arnold

Thallus squamulose, somewhat gelatinous when vigshbgrey to
dark brown, often paler in the basal, less exp@sets, thin, loosely
attached, K-, C-, KC-, P-, UV-. Squamules smooth stightly
wrinkled, 0.5-1 mm broad, elongate, ascending, igantis to
imbricate, with a usually down-turned, entire orlitwly incised
edge. Upper and lower cortex of a single layer rajudar, more or
less isodiametric cells. Apothecia rare, lecangrgessile, strongly
constricted, 0.5-0.8 mm diam. Disc brown, concamgoth. Margin
distinct, thin. Epithecium pale brownish. Hymeniumand
hypothecium colourless. Paraphyses adglutinatedtlynsimple, the
apices slightly swollen. Asci clavate, the wall KBlue, apical dome
pale blue with a dark blue axial tube. Spores hgalibroadly
ellipsoid, submuriform, thin-walled, 8 per ascu6;35 x 8-13um.
Photobiont cyanobacteriaNfstog, in short chains. Without lichen
substances. Note: a mainly temperate species, foamdsoil,
occasionally on the bases of ancient trunks, maeely on
calcareous rocks. The Italian distribution is ppdmown, since this
recently resurrected species is easily confuseld nglated taxa, esp.
L. gelatinosum

Thallus entirely paraplectenchymatous, i.e. theex

extending throughout its thickness (section!) 9

Lobes subcylindrical, <0.1 mm wide, stellatelyaager
around the apothecia. Apothecia subglobose,0(2-
mm diam.
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6 - Leptogium subtile (Schrad.) Tors

Thallus squamulose, somewhat gelatinous when vegk drown
thin, loosely attached, K-, C-, KC-, P-. Squamy@4-) mm broac
elongate, subciidrical, stellately arranged around the apoth
smooth, often forming small cushions. Cortex comgdsea singl
layer of angular cells, thallus paraplectenchymatéoroughou
Apothecia rare, lecanorine, characteristically gkdy sessil
strongly constricted, 0.2-0.5 mm diam. Disc orabgawn, concaw
smooth. Margin distinct, smooth, paler than disqitteciun
brownish. Hymenium and hypothecium colourless. Playse
adglutinated, mostly simple, the apices slightlyokan. Asc
clavate, the waK/I+ blue, apical dome pale blue with a dark ¢
axial tube. Spores hyaline, ellipsoid, submurifotimin-walled, ¢
per ascus, 20-35 x 7-38n. Photobiont cyanobacteridl¢stog, in
short chains. Without lichen substances. Note: hl-temperat
lichen, found on the base of old trees with a bade-bark, es|
Juglans sometimes on wood, rarely on plant debris orgtoeind

Lobes, at least in part, not subcylindrical, >0.In
wide. Apothecia flat to concave, but not subglok
usually >0.5 mm diam.

Alpine to subalpine. Thallus composed of der
imbricate, 0.58 mm broad, flattened squamules \
entire to dissected, but never coralloid mar
Apothecia 0.5-1 mm diam.

7 - Leptogium imbricatum M.Jarg.

Thallus squamulose, somewhat gelatinous when vagk, lorown to
blue-grey, often paler in the basal, less exposatspthin, loosely
attached, K-, C-, KC-, P-. Squamules (0.1-)0.2-0)6(mm broad,
elongate, imbricate, often lobulate, smooth, wittieinted to incised
margins, often forming cushions. Cortex composed bingle layer
of angular cells, thallus paraplectenchymatous utinout.

Apothecia rare, lecanorine, sessile, strongly canet, 0.5-1 mm
diam. Disc brown, concave, smooth. Margin distirschooth, paler
than disc. Epithecium brownish. Hymenium and hypothm

colourless. Paraphyses adglutinated, mostly simfe, apices
slightly swollen. Asci clavate, the wall K/I+ bluapical dome pale
blue with a dark blue axial tube. Spores hyalindipswid,

submuriform, thin-walled, 8 per ascus, 20-35 x 74 Photobiont

cyanobacterialNostog, in short chains. Without lichen substances.

Note: on more or less calciferous ground in alpjnasslands. A
recently-described species, certainly widespreasutihout the
Alps; easily confused with pulvinate forms lof lichenoidesor L.
gelatinosum

10 Mostly below the Alpine belt. Thallus composed afiadl (<0.t

mm broad) squamules with strongly dissected mangimsh ten
to become coralloid. Apothecia 1-4 mm diam.
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8 - Leptogium tenuissimum (Dicks.) Korb.

Thallus squamulose, somewhat gelatinous when vegk, lorown to
blue-grey, often paler in the basal, less exposetspthin, loosely
attached, K-, C-, KC-, P-. Squamules less than rirG broad,
elongate, densely imbricate, with strongly dissg:ateargins whose
divisions tend to become cylindrical-coralloid. Gortcomposed by
a single layer of angular cells, thallus paraplechymatous
throughout. Apothecia rare, lecanorine, sessitengty constricted,
1-4 mm diam. Disc brown, deeply concave, smoothrgitadistinct,
smooth. Epithecium brownish. Hymenium and hypotineci
colourless. Paraphyses adglutinated, mostly simfhe, apices
slightly swollen. Asci clavate, the wall K/I+ blutéhe apical dome
pale blue with a dark blue axial tube. Spores haliellipsoid,
submuriform, thin-walled, 8 per ascus, 20-35 x 7 Photobiont
cyanobacterialNostog, in short chains. Without lichen substances.
Note: on base-rich soil, but also on bark, in tlsadb parts of old
trunks, rarely on base-rich rocks; occurring thitoug the country,
but never common.

11 Edge of lobes not entire, deeply fringed-dilater

9 - Leptogium lichenoides (L.) Zahlbr.

Thallus small-foliose to squamulose, somewhat gwlas when
wet, bluish grey to dark brown, often paler in beesal, less exposed
parts, thin, loosely attached, of ascending crowdtsiks, often
forming cushions, K-, C-, KC-, P-, UV-. Lobes 0.3 mm broad
and to ca. 1 cm long, more or less imbricate, tifase distinctly
wrinkled, the edges deeply dilacerate-fimbriateg tdivisions
sometimes almost coralloid. Cortex composed by glesitayer of
angular cells. Apothecia rare, rounded, lecanorsessile, strongly
constricted, 0.4-1 mm diam. Disc brown, concavdlag smooth;
margin often with lobulate to coralloid outgrowthEpithecium
brownish. Hymenium and hypothecium colourless. Pptayses
adglutinated, mostly simple, the apices swollenci Adavate, the
wall K/I+ blue, apical dome pale blue with a dadiié axial tube.
Spores many-celled, hyaline, broadly ellipsoid, mukiform, thin-
walled, 8 per ascus, 25-50 x 11-fifh. Photobiont cyanobacterial
(Nostog, in long chains. Without lichen substances. Note:
widespread holarctic lichen, the most common sgeaiéeptogium
in Italy; mostly found on soil and amongst mossedry grasslands,
more rarely on basal parts of trunks, but also alisvwin urban areas.

11 Edge of lobes more or less entire. Surface heawiigkled, mos
lobes >2 mm broad (if surface more or less smaati, lobes <
mm broad, cf. nr5: Leptogium intermediun

10 - Leptogium gelatinosum (With.) J.R.Laundon

Thallus small-foliose to subsquamulose, more o5 Igslatinous
when wet, brown, often paler in the basal, lesosad parts, dull or
somehow shiny, thin, loosely attached, of ascendalges often
forming cushions, K-, C-, KC-, P-, UV-. Lobes (2-43mm broad
and to 1 cm long, often imbricate, heavily wrinkledth entire to
irregularly lobulate margins. Cortex composed byirgle layer of
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angular cells. Apothecia rare, adnate to sessileded, lecanorine,
sessile, strongly constricted, to 2 mm diam. Dismalm, concave to
flat, smooth; margin thick, sometimes concentricaltrinkled.
Epithecium very pale brownish. Hymenium and hypoilna
colourless. Paraphyses adglutinated, mostly simfhe, apices
slightly swollen. Asci clavate, the wall K/I+ bluéhe apical dome
pale blue with a dark blue axial tube. Spores nmaailed, hyaline,
broadly ellipsoid, submuriform, thin-walled, 8 pescus, 25-45 x 8-
18 um. Photobiont cyanobacteridl¢stog, in long chains. Without
lichen substances. Note: a widespread holarctibefic most
common on base-rich siliceous substrata, esp. @n gpasslands,
and apparently well distinguished from the morecicalous L.
lichenoides More frequent thanL. lichenoidesin areas with
siliceous substrata, much rarer in urban envirorisaen

12 Thallus forming rosettes, with radiating, felmped, sm:
marginal lobes

11 - Pannaria hookeri (Sm.) Nyl.

Thallus squamulose, the centre almost areolatergstose, more or
less orbicular, pale grey to whitish, sometimegeih pale brownish,
often white-maculate, K-, C-, KC-, P- or P+ faintliange-red, UV-.

Squamules ca. 2 x 3 mm long, crenate, convex, gootis to

scattered or imbricate, on a dark hypothallus. Uppetex thick

(>55 um) paraplectenchymatous, lower cortex absent. Agui¢h
frequent, cryptolecanorine, crowded, especially the centre,

rounded, sessile, to 2 mm diam. Disc black to yadgrk brown,

flat. Proper margin distinct, thick, thalline margirenulate, often
ephemeral. Epithecium greenish black. Hymenium wddss, I+

blue only around the asci, 100-2(n thick. Asci clavate, without
internal I+ blue structures, reacting to | only néae outer wall.

Spores 1-celled, hyaline, broadly ellipsoid to gil@b, not

ornamented, 8 per ascus, 12-16 x 84l Pycnidia dark, immersed.
Conidia bacilliform. Photobiont cyanobacteridliastod in short

chains. With traces of pannarin (thallus faintly &&nge). Note: on
slightly calciferous soil (mostly deriving from nashorphic rocks) in
sites with periodical water seepage, near or al@adine; probably
restricted to the Alps in Italy.

12 Thallus never forming rosettes, without marginhes 13

13 Apothecia lecanorine, with a thalline marginteamng algal cells 14
13 Apothecia non lecanorine, without a thalline ginar 15
14 Montane to alpine. Spores 8 per ascus

12 - Protopannaria pezizoides (Weber) M.Jgrg. & Bnan

Thallus small-squamulose to subcrustose, pale tbluigey,
ochraceous, or reddish brown in sun-forms, bluigteqg to blackish
when moist, thick, K-, C-, KC-, P-, UV-. Squamul@2(-1) mm
broad, to 0.2 mm thick, toward the centre, crenateobulate,
flattened, contiguous, closely adpressed to thstsatom to form a
compact crust. Lower surface pale. Upper cortex
paraplectenchymatous, 40-5@m thick. Lower cortex absent.
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Apothecia frequent, lecanorine, sessile, up torard diam. Disc
orange-brown to dark brown, flat to slightly convé4argin thick,
granular to verruculose. Epithecium brownish, imspd. Hymenium
colourless, 95-15@m tall, I+ dark blue. Hypothecium colourless.
Paraphyses simple, septate, slightly swollen atcespi Asci
cylindrical-clavate, without internal amyloid sttuces, but with a I+
deep blue external cap. Spores 1-celled, hyalitipseid, somewhat
pointed at the ends, thick-walled, ornamented witmammillose
epispore, 8 per ascus, 19-25 x 81, incl. perispore 25-30 x 9-12
pm. Photobiont cyanobacteriaNgstod in clumps. Without lichen
substances. Note: an arctic-alpine to boreal-mentdichen,
circumpolar lichen, found on mosses, plant deloiganic soil in
open habitats; most common in the Alps (from thentaoe belt,
where it is rare, to above treeline), but occurrimeit more rarely,
throughout the Apennines and on the mountains afegma.

14 Mainly mediterranean. Spores many per ascus

13 - Peltula patellata (Bagl.) Swinscow & Krog

Thallus squamulose, pale to olivaceous brown owisinegreen,
rarely with a faint whitish pruina, dull, thick, K-C-, KC-, P-.
Squamules 0.5-4 mm broad, rounded to somewhatdt#doncave,
dispersed to contiguous, with an up-turned, undulaften darker
edge, attached by a dense mat of rhizohyphae. Uppx poorly
developed, substituted by an epinecral layer. Madul
paraplectenchymatous. Lower cortex paraplectenctousa 40-60
pum thick, composed by (2-)4-8 layers of more or isssliametrical
cells. Apothecia frequent, lecanorine, semi-immérsm the
squamules, 1-20 per squamule, 0.5-1.5 mm diam. Eiddish to
dark brown, smooth, margin indistinct, thin. Epithen dark
yellowish brown, K+ violet-red. Hymenium colourlesks blue-
green turning wine-red. Hypothecium colourless. aphyses
anastomosing, simple, slightly thickened above.i Asttunicate-
rostrate (lecanorean type), obclavate, the wabbrienge, K/I+ blue.
Spores 1-celled, hyaline, subglobose, thin-waltedre than 100 per
ascus, 3-8(-9) x (3-)5-um. Pycnidia dark, immersed. Conidia
fusiform, 3.7-4.3 x 1.2-2.8um. Photobiont: an unicellular
cyanobacterium. Without lichen substances. Note:soih in dry
grasslands over siliceous substrata; hitherto knawmaty from
Liguria and Sardegna, to be looked for in dry aabe south, also
known from Alpine dry valleys outside Italy.

15 Apothecia perithecioid, opening by a small narroarep Mos
spores <1fum long

14 - Gloeoheppia turgida (Ach.) Gyeln.

Thallus squamulose, olivaceous green to brownisimetimes
weakly whitish-pruinose, thick, K-, C-, KC-, P-, UNSquamules (2-
)3-7 mm broad, rounded, strongly convex, smoothweakly

fissured, contiguous, with a down-turned edge,chtd to the
substratum by a dense net of rhizinoids. Upperegomveakly

differentiated, covered by a 8-16n thick epinecral layer. Lower
cortex absent. Apothecia frequent, one to many smpramule,
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without a thalline margin, immersed, urceolateybpecioid (opening
through a narrow pore), 0.2-0.4 mm diam. when youwipgto 1 mm
diam. when old (several apothecia tending to cealeDisc dark
reddish brown to blackish, not evident from abofpithecium
brownish, K-. Hymenium colourless, 70-120m thick, I+ blue.
Hypothecium colourless, I+ blue. Paraphyses simplistinctly
thickened above, free. Asci prototunicate, cyliodrito obclavate,
thin-walled, I-. Spores 1-celled, hyaline, ellipgoihin-walled, 8 per
ascus, 10-15(-18) x 6-@m. Pycnidia black, immersed in the
squamules. Conidia ca. 1.5-2.5 x @m, formed terminally.
Photobiont cyanobacterial (probably a member of Gtwocales),
unicellular. Without lichen substances. Note: anmtyamediterranean
lichen, found on calciferous soil in dry grasslandscasionally on
weathered basic siliceous rocks; known only fromili@j probably
present also in Sardegna and Puglia, and to bedbfak there.

15 Apothecia non perithecioid, with exposed disc. Mggbres >1

pum long

16

16 Without upper and lower cortex (section!). Thalhever pruinose

15 - Heppia lutosa (Ach.) Nyl.

Thallus squamulose to subcrustose, olive-brown rmwb-black,
thick, K-, C-, KC-, P-. Squamules (1-)3-5 mm bro#al,200 um
thick, concave at least when young, often granylos®stly
contiguous, adpressed to the substratum, attacheddense mat of
rhizohyphae. Upper and lower cortex absent. Apahé&equent,
without a thalline margin, semi-immersed, up to &1 miam. Disc
dark reddish brown, urceolate, concave. Margin Siialt.
Epithecium brownish, K-. Hymenium I+ blue, 110-1ffn thick.
Hypothecium colourless. Paraphyses simple, didyintttickened
above, free. Asci prototunicate, thin-walled, cgllical to ovoid.
Spores 1-celled, hyaline, ellipsoid, thin-walledpé& ascus, 15-24 x
7-10 um. Pycnidia dark. Conidia bacilliform. Photobiont
cyanobacterial §cytonemdike). Without lichen substances. Note:
on more or less calciferous soil in dry grasslarmmsbably more
widespread, but certainly not common, also in toetts with
optimum in submediterranean areas.

16 With upper and/or lower cortex (section!). Thalpruinose or not

17 Thallus heavily pruinose, with a thick white layef clustere

crystals

16 - Heppia solorinoides (Nyl.) Nyl.
Thallus squamulose, brownish under a thick whiyedaf clustered
crystals (pruina) which tends to accumulate in lateopatches,
giving the surface a reticulate appearance, K-, KG;, P-, UV-.
Squamules (2-)3-7 mm broad, elongate, first flagnt concave,
contiguous, with rounded ends and up-turned, unelukdges,
attached by a mat of rhizohyphae. Upper and lowertex
paraplectenchymatous. Apothecia frequent, withoutthalline
margin, semi-immersed in the squamules, 0.5-1%Y-&hm diam.
Disc dark reddish brown, first concave, then fMargin indistinct.
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Epithecium brownish, K-. Hymenium and hypotheciuaioarless.
Paraphyses simple, distinctly thickened above, .frefsci
prototunicate, thin-walled, subcylindrical, the ilal blue. Spores 1-
celled, hyaline, ellipsoid, thin-walled, 8 per asc6-26(-29) x (6-
)8-12(-13) um. Pycnidia dark. Conidia bacilliform. Photobiont
cyanobacterial §cytonemdike). Without lichen substances. Note:
restricted to very dry grasslands in Mediterrandaty (Puglia,
Calabria, Sicilia); to be looked for in Sardegna.

17 Thallus non-pruinose 18

18 Restricted to upland areas. Hymenium I+ red. erovortex wel
developed, formed by periclinally arranged hyphae

17 - Heppia adglutinata (Kremp.) A.Massal.

Thallus squamulose, yellowish-olive-green to brownick, K-, C-,
KC-, P-, UV-. Squamules (2-)3-6 mm broad, concaantiguous,
adpressed to the substratum. Upper cortex partiddlyeloped,
paraplectenchymatous, 15-0n thick, covered by an epinecral
layer. Lower cortex 13-4Qm thick, formed by 1-4 rows of mainly
periclinally arranged hyphae. Apothecia frequeritheut a thalline
margin, semi-immersed in the squamules, to 2 mmdisc dark
reddish brown, flat to mostly deeply concave, margidistinct.
Epithecium brownish, K-. Hymenium colourless, I+ dre
Hypothecium colourless. Paraphyses simple, didginttickened
above, free. Asci prototunicate, thin-walled, sdindrical. Spores
1-celled, hyaline, ellipsoid, thin-walled, 8 peras, (15-)18-24(-30)
X 6-10.5(-12)pm. Pycnidia dark. Conidia bacilliform. Photobiont
cyanobacterial§cytonemdike). Without lichen substances. Note: a
cool-temperate to boreal-montane, circumpolar, eyhal lichen of
disturbed calciferous soil in dry, open grasslamasstly found near
or above treeline. Probably occurring throughoatAlps.

18 Restricted to lowland areas. Hymenium I+ blue. Lowerte>
absent or restricted to the margins

18 - Heppia despreauxii (Mont.) Tuck.

Thallus squamulose, ochraceous brown with pale tform
depressions in a reticulate pattern, thick, K-, Ki&;, P-. Squamules
1.5-2(-3) mm broad, first flat, then concave, srhoatontiguous,
with rounded ends and a down-turned edge, attdeh@dmat of 10-
14 um thick, colourless rhizohyphae. Upper cortex
paraplectenchymatous, 25-if thick, covered by a 10-J&n thick
epinecral layer. Lower cortex absent or restriciedhe margins.
Apothecia rather rare, without a thalline margieamsimmersed in
the squamules, up to 2 mm diam. Disc dark reddietvib, concave,
margin indistinct. Epithecium brownish, K-. Hymeniucolourless,
I+ blue. Hypothecium colourless. Paraphyses simplisfinctly
thickened above, free. Asci prototunicate, thintegl cylindrical to
obovoid. Spores 1-celled, hyaline, ellipsoid, thiaHed, 8 per ascus,
(18-)20-29(-31) x (7-)9-12um. Pycnidia dark. Conidia bacilliform.
Photobiont cyanobacterial S¢ytonemdike). Without lichen
substances. Note: the Italian record (Liguria)lise horthernmost
known for this mediterranean-macaronesian lichercla§ soil in
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19
19

20
20
21

21

dry, open grasslands. To be looked for furtherhia $outh, esp. in
the Tyrrhenian region.

Squamules subfoliose, ascending, bifaci#dgdonig) 20
Squamules of different forms, but not subfolioss;eading, ar

bifacial 36
Squamules with soredia, or isidia-like structure 21
Squamules without soredia 22

Squamules whitish grey, <3 mm long, <1 mm broadepty
incised, granulosésorediose”. With thamnolic acid and varie
amounts of barbatic acid. Apothecia and pycnidiagm presen
brown

19 - Cladonia parasitica (Hoffm.) Hoffm.

Thallus fruticose, whitish grey to pale grey-brovigy; yellow, C-,
KC- P+ yellow-orange, UV-. Primary thallus squanagp the
squamules persisting, whitish to pale greenish ,gveyy finely
divided, granulose-sorediose, to 5 mm long, 0.2r bnoad, white
below. Podetia densely squamulose, to 2 cm talualls less),
deformed and very irregularly branched, often cesleby isidioid
granules and partly decorticated with scattered niomerous
squamules, fissured, with gaping holes. Apotheaia,rdark brown,
convex, often clustered. AscPorpidiatype. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia dark,isemmersed in the
upper part of the squamules. Photobiont chloroddcc®Vith
thamnolic acid and variable amounts of barbatid.ddbte: a mainly
temperate, probably holarctic species; normallynitiglous, on
stumps, sometimes on basal parts of old trunkseptethroughout
the country, with optimum i€astaneastands.

Squamules greenish, >5 mm long, >1 nmoald, rounded, wi
marginal soredia. With thamnolic acid only. Apotiaecan
pycnidia (when present) bright red

20 - Cladonia digitata (L.) Hoffm.

Thallus fruticose, grey-green to olive-green, KHow, C-, KC- or
rarely KC+ yellowish, P+ deep orange. Primary ttekgquamulose,
the squamules prominent, large, to 1.5 cm dianunded, entire,
lobed or weakly incised, horizontally spreading,thwifarinose
soredia along the up-turned margin, grey-greerite-green above,
white and farinose below, often pale orange near dttachment
point. Podetia corticate only at base, to 1.5 din painted or with
irregular small cups gradually broadening towarde thase.
Apothecia rare, scarlet red. AsPiorpidia-type. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia scamet, semi-immersed
at the top of podetia or along the margins of cu@enidia
cylindrical. Photobiont chlorococcoid. With thamiwohcid. Note: a
cool-temperate to boreal-montane, circumpolar gseciound on
strongly weathered lignum, mosses, on the basestruwfks,
sometimes on soil rich in humus; common only in &es, in the
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montane-subalpine belts, much rarer along the Apesnsouth to
the mountains of Sicily.

22 Thallus K+ red 23

22 Thallus K, or K+ yellow 24

23 Squamules K+ rapidly deep red. With norstictic acidthou
atranorin

21 - Cladonia polycarpoides Nyl.

Thallus fruticose, grey, rapidly K+ red, C-, KC-+ Ped. Primary
thallus squamulose, the squamules persisting, peamhi 3-15 x 1-4
mm, olive-green above, white, but often becomingwmish below,
ascending, forming dense mats. Podetia rather tlaicker at apex,
simple or sparsely ramified, sometimes squamulapethecia rare,
brown, convex. AsciPorpidiatype. Spores 1-celled, hyaline,
ellipsoid, 8 per ascus. Pycnidia dark, semi-imnrs€onidia
cylindrical. Photobiont chlorococcoid. With norsticacid. Note: a
mainly temperate lichen, found on calcareous mingosd in open
grasslands and on soil pockets on large isolateddbrs; probably
somehow overlooked in Italy and more widespreadeast in the
Alps.

23 Squamules K+ yellow, then slowly red. With norsticacid an
atranorin

22 - Cladonia symphycarpa (Florke) Fr.
Thallus fruticose, K+ yellow, then slowly red, G<C-, P+ orange-
yellow. Primary thallus squamulose, the squamulessigting,
prominent, often forming mats, 2-6 x 2-4 mm, honizdly
spreading, with recurved margins, grey-green abuowete below.
Podetia to 1 cm tall, very rare, bluish- to oliveen, cupless, simple
or branching toward the top and broadening upwaraisd
terminating with apothecia, or with irregular cupsiith a
verruculose-areolate, fissured cortex. Apotheciay veare, dark
brown, larger than the tips of podetia. ABcirpidia-type. Spores 1-
celled, hyaline, 8 per ascus. Pycnidia dark browrblack, semi-
immersed, often occurring on the primary squamul@snidia
cylindrical. Photobiont chlorococcoid. With norstic acid and
atranorin. Note: a widespread and common holasgecies, found
on calcareous ground in dry grasslands or on tpeofoexposed
calcareous boulders; certainly occurring througi®italy.

24 Thallus K+ yellow 25
24  Thallus K- 29

25 Thallus P+ orange, with thamnolic acid, witt
fumarprotocetraric acid

23 - Cladonia squamosa Hoffm. var. subsquamosa @twi)
Vain.

Thallus fruticose, grey, K+ yellow, C-, P+ oranddy-. Primary
thallus squamulose, the squamules persistent ¢étyraphemeral, 2-
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5 mm long and 1 mm broad, irregularly subpinnatsuirdigitate or
wedge-shaped, scattered to crowded, sometimesHgrd@nse mats,
white below. Podetia very variable, usually densgjyamulose with
small, fragile squamules, very variable in shape sine, to 5(-8) cm
tall, irregularly branched, with pointed apices with irregular,

small, perforated cups with often proliferating gias, the surface
scabrid, usually partly decorticated, but sometirsebcontinuous.
Apothecia frequent, brown, convex. Adeorpidia-type. Spores 1-
celled, hyaline, ellipsoid, 8 per ascus. Pycnidigkdsemi-immersed.
Conidia cylindrical. Photobiont chlorococcoid. Wittiamnolic and
barbatic acids. Note: more hygrophytic than thecglpvariety, and
more bound to higher altitudes, widespread from Algs to the

mountains of Sicily.

25 Thallus P+ red, without thamnolic acid, with fumamocetrari
acid 26

26 Squamules grey below 27

26 Squamules white below (except sometimes near ttaehamher
point) 28

27 Lower surface of squamules reddish grey

24 - Cladonia firma (Nyl.) Nyl.
Thallus fruticose (but mostly reduced to the priynaguamules),
greenish grey, K+ yellow, C-, KC-, P+ red, UV-. iRary thallus
squamulose, the squamules prominent, persistentirfg dense
mats, 0.5-1.5 cm long, mostly ascending, entirslightly indented,
often recurved at apices when dry, forming densts ngaey-green
above, reddish grey below, darker towards the bReedetia very
rare, funnel-shaped, sometimes proliferating frbwn ¢entre, with a
continuous to shallowly areolate cortex. Apotheeidremely rare,
dark brown, convex. AsdpPorpidia-type. Spores 1-celled, hyaline,
ellipsoid, 8 per ascus. Pycnidia dark, semi-imnurdehotobiont
chlorococcoid. With fumarprotocetraric acid, atranpand variable
amounts of rangiformic acid. Note: a mild-temperitben, found
on mineral, often base-rich siliceous soil in opdediterranean
grasslands; certainly occurring throughout Tyrraeritaly, in areas
with siliceous substrata.

27 Lower surface of squamules lead grey

25 - Cladonia subcervicornis (Vain.) Kernst.

Thallus fruticose (but mostly reduced to the priymsguamules), K+
yellow, C-, KC-, P+ red, UV-. Primary thallus squalose, the
squamules prominent, persistent, large, 0.5-2 amg land 2-4(-5)
mm broad, with an entire to weakly indented margisgending,
forming cushions, bluish-green to lead-greyish-gredove, lead
grey below, often with black spots near the attaafiinpoint. Podetia
rare, with funnel-shaped, rapidly flaring cups whisometimes
proliferate from the centre or from the margingklag squamules,
with a more or less continuous or areolate corfgothecia rare,
dark brown, convex, often clustered, originatimgnirthe margins of
the cups. AscPorpidia-type. Spores 1-celled, hyaline, ellipsoid, 8
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per ascus. Pycnidia dark, semi-immersed on the ingmf cups.
Conidia cylindrical. Photobiont chlorococcoid. With
fumarprotocetraric acid and atranorin. Note: ofitadus rocks and
on sail rich in humus in open habitats; probablyrenwidespread,
especially in Tyrrhenian Italy, but certainly nanemon.

28 Squamules with a bluish tinge above, white beloedd®a (whe
present) with cups

26 - Cladonia macrophyllodes Nyl.

Thallus fruticose (but primary squamules promingmfteenish grey,
K+ yellow, C-, KC-, P+ red. Primary thallus squaose, the

squamules very large, 8-30 mm long and 5-10 mmdyrimdpate to

incised, concave to involute, greenish grey abawvkite below.

Podetia rare, to 10 mm tall (usually much lessy tmca. 2 mm
broad, with funnel-shaped cups which are up to 7imdiam., with

a continuous to areolate cortex. Apothecia rarewhr convex. Asci
Porpidia-type. Spores 1-celled, hyaline, ellipsoid, 8 pecues.

Pycnidia dark, semi-immersed in the margins of ¢hps or in the
primary squamules. Photobiont chlorococcoid. Wittargorin and
fumarprotocetraric acid. Note: an arctic-alpingcempolar species
found on soil in open sites with a long snow-ligtimum in the

siliceous Alps. Much overlooked or misunderstoothia past.

28 Squamules greyidgreen, without a bluish tinge above, |
cream-coloured below. Podetia (when present) usaaflless

27 - Cladonia turgida Hoffm.

Thallus fruticose, greyish-green, somehow glauagsdet+ yellow,
C-, KC-, P+ red, UV-. Primary thallus squamuloses fyuamules
persistent, large, 5-20 mm long, 2-7 mm broad, smawith broad
and rounded divisions, dark green to glaucescemelpale cream-
coloured below. Podetia simple to irregularly bitzed, the terminal
branches usually subulate, cupless or with smakgilar cups,
esorediate, with a smooth to areolate cortex, theles separated by
white lines. Apothecia rare, brown, convex. Astirpidia-type.
Spores 1-celled, hyaline, ellipsoid, 8 per ascusotébiont
chlorococcoid. With atranorin and fumarprotocetraacid. Note: a
mainly boreal-montane, circumpolar species, foundaoid soil in
open habitats; restricted to the Alps in ltaly, véhé is extremely
rare.

29 Thallus C+ bright emerald green, with baeomycesit squamat
acids and strepsilin

28 - Cladonia strepsilis (Ach.) Grognot

Thallus fruticose (mainly squamulose), brownishegiish grey, K-,
KC-, C+ bright emerald green, P+ yellow, UV+ whitighrimary
thallus squamulose, the squamules prominent, to M long,
rounded or elongate, indented, forming cushiongnie-green
above, white below. Podetia very rare, small, viitegular cups or
with a few thick branches, corticate, often squarselat the base.
Apothecia extremely rare, dark brown, convex. A3acrpidia-type.
Spores 1-celled, hyaline, ellipsoid, 8 per ascugnklia brown,
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semi-immersed in the basal squamules. Photobioleradoccoid.

With baeomycesic and squamatic acids, and strepslbte: a cool-
temperate to boreal-montane lichen, found on omagoil

overlaying siliceous rocks and amongst bryophytas humid

depressions periodically filled by water, in opéoations. There are
only a few records, from ltaly (Alps), and theseedere-

confirmation, see Nimis (1993: 245).

29 Thallus C-, with a different chemistry

30 Thallus P+ yellow, with psoromic acid

29 - Cladonia macrophylla (Schaer.) Stenh.

Thallus fruticose, greenish grey to brownish gigy, C-, KC-, P+
yellow, UV-. Primary thallus squamulose, the squiasyersistent,
large to rarely middle-sized, 3-8 mm long and broezlind or
elongate, lobate to incised, glaucescent to ravkle-green above,
white below, sometimes darkening towards the attech point.
Podetia elongate, 2-4(-6) cm tall, up to 5 mm iandi (usually less),
cupless, simple or branched, with blunt apicesafidsured surface
with numerous peltate squamules up to 1 mm broadafly less)
and black-grey decorticated areas at the base.hapiat brown,
convex, terminal on podetia. AsBiorpidiatype. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia dark,isemmersed on the
tips of podetia and on their squamules. Conidia ndyical.
Photobiont chlorococcoid. With psoromic acid. Nogemnorthern-
alpine species found on organic soil and weathsiletbous rocks;
certainly restricted to the Alps; most Italian ret® need re-
confirmation.

30 Thallus P- or P+ red, without psoromic acid

30

31

31 Thallus P-, without fumarprotocetraric acid

30 - Cladonia squamosa Hoffm. var. squamosa

Thallus fruticose, greyish, K-, C-, KC-, P-, UV+ it Primary

thallus squamulose, the squamules persistent oapésring,
middle-sized, indented, to 2 mm long, forming densats, white
below. Podetia ramified, areolate, densely squaseylto 5 cm tall,
extremely variable in shape and size, irregulantgnbhed, with
pointed apices or with irregular small perforatgpguthe surface
scabrid, densely squamulose and partly decorticAfiediulla UV+

white. Apothecia frequent, brown, convex, locatedtte top of

podetia, often clustered. AsdPorpidiatype. Spores 1-celled,
hyaline, ellipsoid, 8 per ascus. Pycnidia dark,isemmersed on the
top of podetia. Photobiont chlorococcoid. With sga#ic acid and
variable amounts of barbatic acid. Note: a widesgréolarctic

lichen, found on organic substrata in shelteredatibns, rarely on
bark, on basal parts of trunks; a very polymorpaion.

31 Thallus P+ red, with fumarprotocetraric acid

32 Squamules pure white below

32 Squamules lead grey to cream-coloured below
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33 Squamules greenish grey, less than 0.4 mm tasdending

31 - Cladonia caespiticia (Pers.) Florke

Thallus fruticose, greenish grey, K-, C-, KC-, ReelrUV-. Primary
thallus squamulose, the squamules persistent, 2a8lang, to 1.5
mm wide, strongly divided and irregularly incisedscending,
mostly forming low cushions, pale greyish to brosingreen above,
white below. Podetia small, to 3 mm tall, partlytivaiut cortex.
Apothecia rather rare, terminal, sessile or on tsktalks lacking
algae, single or clustered, pale brown, more & femslucent when
wet, convex. AscPorpidia-type. Spores 1-celled, hyaline, ellipsoid,
8 per ascus. Pycnidia brown, semi-immersed on pipeusurface of
the basal squamules. Conidia cylindrical. Photobabbrococcoid.
With fumarprotocetraric acid. Note: a cool-temper&d S boreal-
montane, circumpolar lichen, found on mineral, geltye sandy-clay
soil, occasionally on rotting wood and on basearafient trunks, in
sheltered situations. Probably more widespreadyéuwtrare.

33 Squamules more or less brownish? Inm thick, forming
subrosulate crust

32 - Cladonia pocillum (Ach.) O.J. Rich.

Thallus fruticose, more or less brownish, K-, CEGKP+ red, UV-.
Primary thallus squamulose, the squamules persispeaminent,
adnate, middle-sized, 1-5 mm long, 1-2 mm thickt fb convex,
forming a subrosulate crust around the base oft@d&ownish to
greenish brown above, white below. Podetia funhapsd, mostly
non squamulose, 0.5-3 cm tall, with broad cups simort stalks,
gradually tapering toward base, regular or rarebliferating from
margin, the cortex disrupted into contiguous tottscad areoles
(schizidia), esp. inside the cups. Medulla UV-. Kpxia rare,
brown, convex, on the margins of cups. ABoirpidia-type. Spores
1-celled, hyaline, ellipsoid, 8 per ascus. Pycnidrawn, on the
margins of cups. Conidia cylindrical. Photobiont azbkoccoid.
With fumarprotocetraric acid. Note: a widespreadatatic species,
found on calciferous soil and amongst bryophytesdiy, open
grasslands, from the lowlands to above treelinee ofithe most
common Cladonias of Italy, esp. in calcareous areas.

34 Squamules bluish grey below. Without usnic acid

33 - Cladonia cervicornis (Ach.) Flot. subsp. cerernis

Thallus fruticose, greyish to brownish green, K-, RC-, P+ red,
UV-. Primary thallus squamulose, the squamulesigiert, large, to
1 cm long, contiguous, forming cushions grey-grabove, bluish
grey below, the margins entire to indented. Podediher rare,
funnel-shaped, to ca. 1 cm tall, flaring from thasé, often
proliferating from the centre, with a continuousaieolate cortex,
often sparingly squamulose at the base. Apotheaia, rbrown,
.. convex, on the margins of cups. Agarpidia-type. Spores 1-celled,
* hyaline, ellipsoid, 8 per ascus. Pycnidia dark, isemmersed in the
margins of cups. Photobiont chlorococcoid. With &rprotocetraric
acid. Note: a temperate to southern boreal-moritahen, found on
mineral siliceous soil in open grasslands and gaes; most
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frequent in lowland areas of Tyrrhenian Italy.

34 Squamules pale yellowish (creaoloured) below. With usr
acid 35

35 On calcareous substrata. Squamules 15-4Q.& 124, sometime
with black or whie hairs at the margins, forming stragg
clusters

34 - Cladonia convoluta (Lam.) Anders

Thallus - when with podetia - fruticose, but mosfiguamulose,
greenish grey, K-, C-, KC+ yellowish, P+ red, UV¥irRary thallus
squamulose, the squamules very large 15-40 x 2400 sometimes
with black or white hairs at the margins, persisteforming
straggling clusters, greenish to greenish-grey epoream-coloured
(yellowish) below. Podetia extremely rare, to 1B w@ll, with pale
brown, convex and often confluent apothecia. ABcipidia-type.
Spores 1-celled, hyaline, ellipsoid, 8 per ascusotébiont
chlorococcoid. With fumarprotocetraric and usniddac Note: a
mild-temperate, common species, found on minerdl iso dry
grasslands, or in depressions between sand dunstiyrim lowland
areas; also occurring in dry-continental Alpineles.

35 On subneutral siliceous substrata. SquamuleS #-113 mm
sometimes with black hairs at the margins, forntiompact mats

35 - Cladonia foliacea (Huds.) Willd.

Thallus - when with podetia - fruticose, but mossguamulose
greenish grey, K-, C-, KC+ yellowish, P+ red, UV¥irRary thallus
squamulose, the squamules large, 4-15 x 1-3 mraigpent, forming
compact mats, sometimes with black hairs at thegimsy greenish
to greenish-grey above, cream-coloured (yellowlstlpw. Podetia
extremely rare, to 1.5 cm tall, with pale brownneex and often
confluent apothecia. AsdPorpidia-type. Spores 1-celled, hyaline,
n ellipsoid, 8 per ascus. Photobiont chlorococcoid. ithW
¥ fumarprotocetraric and usnic acids. Note: a mamlid-temperate
lichen, an ecological vicariant &. convolutaon more base-rich,
non-calciferous ground, mostly below the subalpie#; rare along
the eastern side of the Peninsula because of #reitycof suitable

substrata.
36 With soredia or isidia. Thallus with or withdudirs 37
36 Without soredia or isidia. Thallus always withbairs 39

37 Squamules small, <0.5 mm broad, with thin transpdnairs. Witl
soredia

36 - Agonimia opuntiella (Poelt & Buschardt) &da

Thallus squamulose, grey to brownish- or greenigy;gloosely
attached, K-, C-, KC-, P-, UV-. Squamules 0.1-0.4n rbroad,
bullate to slightly flattened, entire to crenatespeirsed or grouped,
often budding in a yeast-like manner, densely cedeby thin
transparent hairs, sometimes with labriform soraliBhallus
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37

38

paraplectenchymatous throughout, without a distiradrtex.
Perithecia pyriform, very rare, without involucreth, located among
the squamules, 0.3-0.4 mm diam., the wall blackhve rugose
surface. Paraphyses absent, substituted by peeghyssci thin-
walled, not or very weakly thickened above, I-. &sobrownish
when old, ellipsoid, muriform, 60-70 x 25-28m. Photobiont
chlorococcoid. Without lichen substances. Note: ild-temperate
species, found on terricolous mosses and plant isdlebver
calcareous substrata, sometimes amongst mosseasah garts of
old trees, mostly below the subalpine belt. Easilyerlooked,
certainly much more widespread, but not common.

Squamules much larger, without hairs. With &idr isidialke
outgrowths 38

Thallus C- KC+ yellowish, with usnic acid, without gyrophc
acid. Isidia knotty-granulose, marginal. Apothdeieanorine

37 - Squamarina concrescens (Mull.Arg.) Poelt

Thallus squamulose to subcrustose, greenish wbéier at margin,
thick, often forming rosettes, with radiating mauaji lobes, several
cm in diam., K-, C-. KC+ yellowish, P-, UV-. Medulla- or P+
yellow. Squamules (2-)3-5 mm broad, elongate, rgostincave,
closely adpressed to the substratum, with a usugHlurned margin
covered by knotty, simple, whitish isidia-like otdgiths. Upper
cortex paraplectenchymatous, well delimited agaitte thick
medulla. Apothecia rare, lecanorine, sessile, gtyoconstricted, up

¥ {0 4 mm diam. Disc smooth, pale brown to greenigwh, margin

thick, smooth. Paraphyses slightly thickened abdupithecium
brownish, hymenium (I+ blue) and hypothecium coless. Asci
clavate, the wall I+ blue, with a I+ blue apicalna®, without axial
mass. Spores 1-celled, hyaline, ellipsoid, thinlkeehl 8 per ascus,
10-15 x 4-6 um. Pycnidia dark, immersed. Conidia filiform.
Photobiont chlorococcoid. With usnic and variablmoants of
psoromic acids. Note: an often misunderstood specith a
southern distribution centred in dry areas, foundbase-rich clay
soil in clearings of grasslands and garrigues; indstrrhenian, but
also found in the dry Alpine valleys.

38 Thallus KC+, C+ red, without usnic acid, with gyhmpic acid

Isidia flattened, spathulate, clustered in laminalinded spot
Apothecia non lecanorine

38 - Trapeliopsis wallrothii (Spreng.) Hertel &
Gotth.Schneid.

Thallus squamulose to subcrustose, whitish to pedg, thick, K-,
C+ red, KC+ red, P-. Squamules angular, flattenedamewhat
convex, contiguous, areolate-subcrustose in th&éeseglongated at
the periphery to form a subrosulate thallus, theginal lobes 0.5-1
mm wide, to ca. 3 mm long. Isidia laminal, simpearsely granular
to spathulate, clustered in rounded patches whieheaident also
when the isidia have fallen. Apothecia rare, with@u thalline
margin, sessile, up to 1.5(-2) mm diam. Disc pinévin to dull
grey-green or almost black, paler when wet, of@ntly pruinose,
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flat to convex. Margin distinct, thin, often palghan disc.
Epithecium and hypothecium brownish. Hymenium cdkss.

Paraphyses slender, anastomosing, ramified, noalapthickened,
adglutinated. Asci clavate-cylindrical, thin-walldet pale blue, with
a small I+ blue cap inside the thickened apex. &pdi-celled,
hyaline, ellipsoid, thick-walled, 8 per ascus, 8-%44-5 pm.

Photobiont chlorococcoid. With gyrophoric acid. Btoon base-rich,
non- or weakly calciferous soil, sometimes overgngvmosses,
mostly in open situations. More frequent in the teoand in
Tyrrhenian Italy (e.g. in Sardegna), very rare wtsere.

39 With punctiform pseudocyphellae 40
39 Without pseudocyphellae 41

40 Thallus grey, weakly pruinose to epruinose, matjugnule
elongate, columnar. Spores 11.5-18.5 x 3/B6¥b

39 - Toninia physaroides (Opiz) Zahlbr.
Thallus squamulose to almost subfruticose, dari trelark greyish
green, weakly pruinose to epruinose, K-, C-, KC-, BPV-.
Squamules 1-2(-3) mm broad, to several mm longitesea to
usually contiguous and forming cushions, convex lamithte when
young, then often becoming elongate and columnanple or
branched above. Pseudocyphellae numerous, pumetifmrslightly
elongated. Medulla K-, C-, KC-, P-. Apothecia ertady rare,
rounded, without a thalline margin, sessile, sthprognstricted, up
to 6(-8) mm diam. Disc black, faintly pruinose tsually epruinose,
flat to convex, smooth. Margin distinct, smoothncolorous with
disc. Epithecium grey, K+ violet, C-, P-, N+ vigleKC-.
Hypothecium pale brown to colourless. Paraphysestindtly
thickened above, free. Margin (section) dark gmeythe rim, pale
grey to colourless inside, K+ and N+ violet. Adacidiatype,
clavate, surrounded by a gelatinous I+ blue coath & well-
developed I+ blue tholus with a I+ darker blue tured a well-
developed ocular chamber. Spores 2-celled, hydiirsiform, 8 per
ascus, 11.5-18.5 x 3.5-aim. Photobiont chlorococcoid. Without
lichen substances. Note: a mainly temperate spetiest common
on soil developing from calciferous sandstone,rofteind amongst
mosses and associated to cyanobacterial lichens ydheng; rare in
areas with pure limestone. Certainly occurring tigrout the
country, esp. in the mediterranean and submediteara belts, but
generally not common.

40 Thallus brown, epruinose, somehow shiny. Squesnuore ofes:
spherical, bullate. Spores 15-23 x 3-3rb

40 - Toninia toepfferi (Stein) Navas

Thallus squamulose, olivaceous brown to reddishvbra@pruinose,
somehow shiny, K-, C-, KC-, P-, UV-. Squamules et to
contiguous, bullate, mostly simple, never columPaeudocyphellae
punctiform . Medulla K-, C-, KC-, P-. Apothecia freent, rounded,
without a thalline margin, sessile, strongly coiegtd, up to 4 mm
diam. Disc black, epruinose to moderately pruindise,to convex,
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41

41
42
42
43
43
44

44

45

smooth. Margin distinct, smooth, concolorous witbcd Epithecium
grey, K+ violet, C-, P-, N+ violet, KC-. Hypotheciudark reddish
brown in upper part, paler below. Paraphyses diyirthickened
above, free. Margin (section) dark grey in the rheddish brown
inside, K+ and N+ violet. Asdacidiatype, clavate, surrounded by
a gelatinous I+ blue coat, with a well-developedlue tholus with
a I+ darker blue tube and a well-developed ocufteantber. Spores
2-celled, hyaline, fusiform, 8 per ascus, 15-23-%3um. Pycnidia
dark, immersed. Conidia filiform. Photobiont chlooccoid.
Without lichen substances. Note: a mediterranearamaesian
lichen, found on soil developing from basic silinsosubstrata in
dry-warm regions with a mild climate; extremelyean Italy, being
known from a few stations in Sardegna (Gennargbfassif), Lazio

and Calabria.

With apothecia (thallus with positive or negatieactions to K, (

KC and P) 42
With perithecia (thallus always K-, C-, KC-, P-) 74
Thallus bright-coloured: yellow, bright greenamge 43
Thallus not bright-coloured, of other colours 46
Thallus K+ red, yellow to orange-coloured 44
Thallus K-, bright yellowish green, or reddighleured 45

With radiating marginal lobes

go to key 4 option 20
Without radiating marginal lobes

go to key 4 option 24

Thallus bright yellow-green. Spores 2dlled, pigmented. C
siliceous substrata above treeline

41 - Catolechia wahlenbergii (Ach.) Korb.

Thallus subcrustose to subfoliose, bright yellowegr, very thick,
K-, C-, KC-, UV+ orange. Medulla P+ orange. Squagsutonvex,
contiguous, wrinkled, to 3 mm broad, the margina¢®to ca. 1 cm
long, developing on a black prothallus. Upper stefanspersed with
yellowish granules, later covered by a thick epiaktayer. Lower
surface black, attached by numerous bundles ofkbthizinoids.
Apothecia frequent, without a thalline margin, rdad, sessile, up to
2 mm diam., developing among the squamules. Diackblflat to
convex. Margin indistinct, thin, black. Epitheciutiark olive-green
to blackish, K-, N+ red. Hymenium I+ blue. Hypotheo dark.
Paraphyses anastomosing, densely ramified, ndigbtlg thickened
above. Asci clavate, with a I+ blue outer gelatin@oat, thickened
at apex, with an internal |+ deep blue cap. Spdebcelled,
pigmented, ellipsoid, 8 per ascus, (12-)13-17(-%8)7-10 pm.
Photobiont chlorococcoid. With rhizocarpic acid. tBtoan arctic-
alpine, probably circumpolar lichen, found on as@il rich in humus
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and over bryophytes in fissures of siliceous rodks cold,
perennially humid situations above treeline; regtd to the Alps in
Italy.

45 Thallus red to bright brownish red, sometimestiglinpruinose

46
46

47
47
48

UV-. Spores Xelled, hyaline. On calciferous substrata from
lowlands to above treeline

42 - Psora decipiens (Hedw.) Hoffm.

Thallus squamulose, red, reddish-orange to brighivbish red,
often white-pruinose esp. At the margin, K- or vegrely K+
yellowish, then reddish, C-, KC-, P-, UV-. Squansu(@-)3-6 mm
broad, more or less rounded, concave to convexllyswith up-
turned, crenulate, whitish edges, contiguous tdteyesl on the
ground, the surface smooth to fissured. Lower serfavhitish,
ecorticate. Upper cortex 80-120n thick, composed of thin-walled
hyphae with round lumina. Lower cortex absent ororjo
developed. Apothecia frequent, without a thallingrgm, sessile, to
1.5-2 mm diam. Disc black, sometimes white-pruinosenvex,
smooth, margin indistinct. Epithecium reddish browi reddish.
Hypothecium brownish. Paraphyses anastomosing, utwgled.
Asci Porpidia-type, clavate, with a well-developed I+ blue tholu
and an internal, darker I+ tubular structure, lagkian ocular
chamber. Spores 1-celled, hyaline, ellipsoid, tmailed, 8 per
ascus, 11-18 x 6-fm. Pycnidia dark, laminal, immersed. Conidia
bacilliform, 6-7 x 1um. Photobiont chlorococcoid. Without lichen
substances, or rarely with norstictic acid (thalluswith
anthraquinones in the epihymenium. Note: a widegpreolarctic
species, with a broad altitudinal and latitudireatge, found on bare
calciferous soil, esp. in dry grasslands; rare onlyareas with
intensive grazing, or frequent trampling.

Apothecia lecanorine, with a thalline margintedming algal cells 47

Apothecia non lecerine, without a thalline margin contain

algal cells 54
Spores 2-celled 48
Spores 1-celled 49

Near or above treeline. Spores pigmented

43 - Phaeorrhiza nimbosa (Fr.) H.Mayrhofer & Poelt

Thallus squamulose to subcrustose, from brownish ptde
ochraceous yellowish in shade, sometimes faintljtespruinose,
thick, K-, C-, KC-, P-. Squamules more or less wbeoh flattened,
smooth, contiguous, usually non imbricate, formengompact crust.
Lower surface dark, with a dense mat of blackisty dm thick
rhizohyphae. Upper cortex paraplectenchymatous. thgmia
frequent, rounded, lecanorine, sessile to semi-irsetk to 1.2 mm
diam. Disc black, sometimes faintly pruinose. Marthiin, smooth.
Epithecium reddish brown. Hymenium and hypothecagatourless.
Paraphyses distinctly thickened above, with a broavep. Asci
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Lecanoratype, broadly clavate, with a I+ blue tholus, add ocular
chamber, and a cylindrical to short-conical axiadss Spores 2-
celled, pigmented, ellipsoid, rather thin-walleccept at the ends, 8
per ascus, 18-22 x 8-10m. Pycnidia dark, immersed. Conidia
bacilliform. Photobiont chlorococcoid. With varioia acid, zeorin,
and triterpenes. Note: common above treeline, mastlcalciferous
substrata, especially in the Alps; occurring alsothe Central
Apennines (Gran Sasso and Majella Massives).

48 Below treeline, mainly coastal. Spores hyaline

44 - Solenopsora holophaea (Mont.) Samp.

Thallus squamulose to small-foliose, reddish-browlije-greenish
when wet, K-, C-, KC-, P-, UV-. Squamules (0.5-)332 mm broad,
rounded, concave, smooth, contiguous, with an wdukdge.
Lower surface pale, with scattered, pale, simpleimbs. Medulla
white, K-, C-, KC-, P-, UV-. Apothecia rounded, &wrine, sessile,
to 1.5 mm diam. Disc red brown to blackish brownarlyin thin,
smooth, proper margin excluded in old apotheciathEpium red-
brown. Hymenium colourless, I+ blue. Hypotheciumocoless to
pale reddish brown. Paraphyses simple, distinttigkened above.
Asci Catillaria-type, clavate, with a I+ blue apical dome, without
axial mass. Spores 2-celled, hyaline, fusiform-gkia, thin-walled,
8 per ascus, 12-16(-20) x 4-fm. Photobiont chlorococcoid.
Without lichen substances, or rarely with traceatofnorin. Note: a
mediterranean-atlantic lichen, found in sheltereelices of basic
siliceous rocks and on soil; exclusively Tyrrhenimd coastal in
Italy; to be looked for also in Lazio, Calabria &idilia.

49 Squamules <0.5 mm broad. Spores tweled, >1!
pum long. Restricted to above or near treeline

45 -Psoroma hypnorum (Vahl) Gre

Thallus crustose to subsquamulose, grgey-to yellowish brow
in sun-forms, bright green when wet, thick, areslabulate, K;
C-, KC-, P-, UV: Areolae subgranular to mostly subsquamu
contiguous to imbricate, 025 mm diam., with interspersed dar
more or less bluish, more granular squamules cantiNosto
(cephalodia). Upper and lower cortex paraplectemaigus, 304C
pum thick. Apothecia frequent, lecanorine, sessifetal5 mm dian
Disc brown, concave to flat, smooth. Margin thicerruculose
with numerous squamules and thin transparent liaithe lowe
part. Epithecium brownish. Hymenium colourless, dark blue
Hypothecium colourless. Paraphyses simple, noalipithickenec
shortcelled. Asci clavate to subcylindrical, with a Iiué tholus an
an internal, darker I+ blue ring-structure. Spote=elled, hyaline
ellipsoid, thick-walled, with ornamented epispo8eper ascus, 19
28 x 8-10um. Pycnidia pale, senimmersed. Conidia bacilliforr
5-6 x 12um. Photobiont chlorococcoid. Without lichen substs
Note: an arctic-alpine to borealentane, circumpolar lichen, foL
on soil, often in and amongst bryophytes, in mbisbitats; mo:
frequent in the Alps, mostly above the montane. belt
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49 Squamules >0.5 mm broad. Spores thin-walled, gh5
long. From the lowlands to above treeline 50

50 Thallus forming very regular rosettes, with radig
marginal lobes. Medulla always P-

46 - Squamarina lentigera (Weber) Poelt

Thallus squamulose to subcrustose, white-pruinasebrbwnish
green, thick, orbicular and forming regular rosgtte 8 cm in diam.,
K-, C-, KC- or KC+ yellowish, P-, UV-. Marginal sqomules 1-4
mm broad, to 5 mm long, 1-2 mm thick, contiguoletténed, more
or less isodiametrical (0.5-2 mm) and subcrustosdghe centre,
clearly elongate at the margin, forming regularettss, closely
adpressed to the substratum, the edges entireetater;, most often
up-turned, white. Upper cortex paraplectenchymat@as 50 um
thick, well delimited against the thick medulla. démside pale
brown. Medulla white, P-. Apothecia frequent, roeddlecanorine,
sessile, strongly constricted, up to 4 mm diamcpiale to reddish
brown, smooth, flat to finally convex. Margin smbptthick, but
often disappearing in old apothecia. Paraphysemhtsli thickened
above. Epithecium brownish. Hymenium colourless, 20 um
thick, 1+ blue. Hypothecium colourless. Asci claszjathe wall [+
blue, with a I+ blue apical dome, without axial maSpores 1-
celled, hyaline, ellipsoid, thin-walled, 8 per asc(9-)10-13 x 4-5
pum. Pycnidia dark, immersed in the squamules. Corfitifarm,
curved. Photobiont chlorococcoid. With usnic aadr{ex). Note: a
species of dry-continental areas, with a broadualithal range; only
locally common, esp. on gypsaceous or base-rigfeglaoil in dry
mediterranean grasslands and in openings of mastdnias; also
present in dry-warm Alpine valleys.

50 Thallus ot forming regular rosettes, of irregular, more les:
imbricate lobes. Medulla P- or P+ 51

51 Medulla P+ red

47 - Squamarina cartilaginea (With.) P.James f. itiea
Mattick

Thallus squamulose, yellowish green to greenishtisthigrey, often
white-pruinose, esp. at the margin of squamuleisktHoosely to
firmly attached, K-, C-, KC+ yellowish, P-, UV-. 8gmules slightly
concave to convex, contiguous, often imbricate aliglaggregated
to form a large thallus. Lower surface pale to dar&@wn. Upper
cortex paraplectenchymatous, well delimited agaitig thick
medulla. Medulla P+ red. Apothecia frequent, lecare sessile,
strongly constricted, up to 4 mm diam. Disc brownts reddish
brown, greenish brown in shade-forms, smooth, camea first, but
often convex in mature apothecia. Margin distittuick, but tending
to disappear in mature apothecia. Paraphyses Iglighickened
above. Epithecium brownish, hymenium (I+ blue) &ygothecium
colourless. Asci clavate, the wall 1+ blue, withla blue apical
dome, without axial mass. Spores 1-celled, hyaloi#ong-obtuse,
thin-walled, 8 per ascus, (10-)12-14(-15) x (4-)&8.pm. Pycnidia
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dark, immersed. Conidia filiform. Photobiont chloogcoid. Note: a
chemical strain known from the Iberian peninsula.bE looked for
in mediterranean Italy.

51 Medulla P- or P+ yellow 52
52 Medulla P-, without psoromic acid

48 - Squamarina cartilaginea (With.) P.James f.
pseudocrassa Mattick

Thallus squamulose, yellowish green to greenishtisthirey, often
white-pruinose, esp. at the margin of squamulékerahick, loosely
to firmly attached, K-, C-, KC- or KC+ vyellowish, PUV-.
Squamules slightly concave to convex, contiguoétenombricate,
usually aggregated to form a large thallus. Lowgnfexze pale to
dark brown. Upper cortex paraplectenchymatous, welimited
against the thick medulla. Medulla P-. Apothecieeqfrent,
lecanorine, sessile, strongly constricted, up tondh diam. Disc
brownish to reddish brown, greenish brown in shiades, smooth,
concave at first, but often convex in mature apctheMargin
distinct, thick, but tending to disappear in matuapothecia.
Epithecium brownish, hymenium (I+ blue) and hypathm
colourless. Asci clavate, the wall 1+ blue, withlsa blue apical
dome, without axial mass. Paraphyses slightly ekl above.
Spores 1-celled, hyaline, oblong-obtuse, thin-vekll8 per ascus,
(10-)12-14(-15) x (4-)4.5-@um. Pycnidia dark, immersed. Conidia
filiform. Photobiont chlorococcoid. With usnic adidortex), without
psoromic acid in the medulla. Note: widespread ughmut Italy in
areas with calciferous rocks, with a wide altitimange; it can
grow both directly on rock or on calciferous sail.

52 Medulla P+ yellow, with psoromic acid

53 Squamules yellowish green to greenish grey, pramose ¢
white-pruinose at the margin, not subcrustose in thereenot o
weakly elongate at margin. Apothecial disc greehisiwn tc
(rarely) reddish brown. Spores oblong-obtuse, (I94(15) x
(4-)4.5-6pm.

49 - Squamarina cartilaginea (With.) P.James f.
cartilaginea

Thallus squamulose, yellowish green to greenishtisthigrey, often
white-pruinose, esp. at the margin of squamuleisktHoosely to
firmly attached, K-, C-, KC- or KC+ yellowish, P-\MJ. Squamules
slightly concave to convex, contiguous to imbricatgsually
aggregated to form a large thallus. Lower surfaate go dark
brown. Upper cortex paraplectenchymatous. Medula yellow.
Apothecia frequent, lecanorine, sessile, stronglystricted, up to 4
mm diam. Disc greenish-brownish to rarely reddistmim, smooth,
concave at first, but often convex in mature apctheMargin
distinct, thick, but tending to disappear in matuapothecia.
Paraphyses slightly thickened above. Epithecium whish,
hymenium (I+ blue) and hypothecium colourless. Adavate, the
wall I+ blue, with a I+ blue apical dome, withouti@ mass. Spores
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53

54
54
55

1-celled, hyaline, oblong-obtuse, thin-walled, 8 pscus, (10-)12-
14(-15) x (4-)4.5-um. Pycnidia dark, immersed. Conidia filiform.
Photobiont chlorococcoid. With usnic acid (cort@d psoromic

acid (medulla). Note: a mainly southern, chemicalyiable lichen,

found on calcareous rocks and soil, mostly in dsglands below
treeline; the most common of the genus in Italy.

Squamules densely whipedinose throughout, subcrustose in
centre, clearly elongate at margin. Apothecial dextdish browr

Spores ellipsoid, 9-13(-16) x (3-)4gm

50 - Squamarina stella-petraea Poelt

Thallus squamulose, densely white-pruinose, aredtathe centre,
with elongated lobes at the margin, thick, formiegular rosettes
when young, K-, C-, KC- or KC+ yellowish-, P-, UVSquamules
(2-)3-4 mm broad, flattened, smooth, imbricate, tharginal ones
often elongate, the edges usually not up-turned, déntral ones
almost subcrustose. Upper cortex paraplectenchymatavell
delimited against the thick medulla. Medulla P+Hgel Apothecia
frequent, rounded, lecanorine, sessile, stronghst@ted, up to 4
mm diam. Disc reddish brown, smooth. Margin digtinhick,
smooth. Paraphyses slightly thickened above. Egitihe brownish,
hymenium (I+ blue) and hypothecium colourless. Adevate, the
wall I+ blue, with a I+ blue apical dome, withoutia mass. Spores
1-celled, hyaline, ellipsoid, thin-walled, 8 percas, 9-13(-16) x (3-
)4-7 yum. Pycnidia dark, immersed in the squamules. Conidia
filiform. Photobiont chlorococcoid. With usnic acigortex) and
psoromic acid (medulla). Note: a mainly meditereamepecies, with
outposts in dry-warm areas of the submediterrarediy found on
calcareous rocks, or more rarely on thin layersaif over the rock
in open situations. Overlooked, or confused v@thcartilagineain
the past; locally abundant, esp. in the south. &tobked for in dry-
warm areas of the north.

Most spores more than 5-celled, needle-shaped
Most spores less than 5-celled, not needle-shape 56

Hypothecium pale to coldess. Squamules not granulose, !
brown with a greyish tinge. Apothecia not bluishiipose

51 - Toninia squalida (Ach.) A.Massal.

Thallus subcrustose to squamulose, medium to damkrh with a
greyish tinge, epruinose, dull, often with shalldissures in the
cortex, K-, C-, KC-, P-, UV-. Squamules 1-2(-3) nimroad, often
irregularly proliferating, weakly concave to weaklgonvex,
sometimes forming a continuous crust. Lower surfaake brown.
Medulla K-, C-, KC-, P-. Apothecia frequent, rouddevithout a
thalline margin, sessile, strongly constricted, tapl.5 mm diam.
Disc black, flat, smooth. Margin distinct, smootioncolorous with
disc. Epithecium olivaceous to bright green, K-, €C-, P-, N+
violet. Hymenium colourless. Hypothecium pale browto
colourless. Paraphyses distinctly thickened abduee. Margin
(section) dark brown to dark green in the rim, paecolourless

134

55



inside. AsciBacidiatype, clavate, surrounded by a gelatinous I+
blue coat, with a well-developed I+ blue tholushnat I+ darker blue
tube and a well-developed ocular chamber. Spores8{delled,
hyaline, acicular, 8 per ascus, 23-41.5 x 2.5yhb Pycnidia dark,
immersed. Conidia filiform. Photobiont chlorococcoitVithout
lichen substances. Note: an incompletely holatictieen with a very
broad latitudinal range, found on soil, more rarely weathered
base-rich or weakly calciferous siliceous rocksdig-warm areas;
often associated to cyanobacteria or cyanobactéclaéns when
young. Widespread from the Alps to the mountainthefsouth.

55 Hypothecium dark. Squamules granulose, pale grepisiwn
Apothecia black, often bluish-pruinose

52 - Toninia coelestina (Anzi) ¥zda

Thallus squamulose to subcrustose, greyish browt, epruinose,
K-, C-, KC-, P-. Squamules contiguous, mostly ire thorm of
densely proliferating granules forming a thick, rueose, more or
less continuous crust. Medulla K-, C-, KC-, P-. #pexia frequent,
without a thalline margin, sessile, strongly coicttd, up to 1.6 mm
diam. Disc black, often bluish-pruinose, flat to akly convex,
smooth. Margin distinct, smooth. Margin (sectioayldbrown with
a greenish-black rim, lacking crystals. Epithecidark olivaceous
green, K-, C-, P-, N+ violet, KC-. Hypothecium dabcown.
Paraphyses anastomosing, distinctly thickened abéree. Asci
Bacidiatype, clavate, surrounded by a gelatinous I+ lolo&t, with
a well-developed I+ blue tholus with a I+ darkeudltube and a
well-developed ocular chamber. Spores (4-)8-cellégaline,
acicular, 8 per ascus, 19-40 x 2.5-Arf. Photobiont chlorococcoid.
Without lichen substances. Note: a rare speciesindo on
cyanobacterial lichens or cyanobacterial colonievetbping on
weathered calciferous schist in upland areas; knomlg from the
type locality in Lombardia; to be looked for in &lble habitats

throughout the Alps.
56 Spores (2-)4-celled 57
56 Spores 1-2-celled 59

57 Epithecium K+ red

53 - Toninia lutosa (Ach.) Timdal

Thallus squamulose, pale grey, dull, densely cal/esea granulose
white pruina, K-, C-, KC-, P-. Squamules (2-)3-6 rhmad, mostly
flattened, with deep fissures in the cortex anérofiith a central
depression. Lower surface pale brown to white. MadK-, C-,
KC-, P-. Apothecia frequent, without a thalline giar sessile,
strongly constricted, 1-3 mm diam. Disc black, hardaintly
pruinose, flat, smooth. Margin distinct, smoothpoalorous with
disc. Epithecium dark reddish brown, K+ red, C-, R-, KC-.
Hypothecium pale brown to colourless. Paraphysestamosing,
distinctly thickened above, free. Margin (sectiotrk reddish
brown in the rim, paler inside, K+ red, N-. AsBiacidiatype,
clavate, surrounded by a gelatinous I+ blue coath & well-
developed I+ blue tholus with a I+ darker blue tured a well-
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developed ocular chamber. Spores (2-)4-celled,ingakllipsoid-

cylindrical to bacilliform, 8 per ascus, 12-20 4% um. Pycnidia
dark, immersed. Conidia filiform. Photobiont chlooccoid.

Without lichen substances. Note: a probably incetgy holarctic
species of continental areas, found on soil andifeabus rocks,
often in association with cyanobacteria or cyantdréa lichens

when young. Reported from a few stations only, pobba
overlooked, or confused with other species, andemuidespread,
but certainly not common.

57 Epithecium K- 58

58 Squamules flattened, crenédbulate, forming a compact crt
Spores fusiform, 14-20(-26) x 3-5(-gn

54 - Myxobilimbia lobulata (Sommerf.) Hafellner

Thallus small-squamulose to subcrustose, whitisby gio grey,
darker in the centre of the squamules, K-, C-, K-, UV-.
Squamules flattened, crenate to lobulate, smoetftjguous to more
or less overlapping, 0.2-1 mm broad, forming a cachpcrust.
Apothecia frequent, without a thalline margin, #es90.3-1 mm
diam. Disc black to brown-black, convex. Margin isiohct.
Epithecium pale greenish grey, K-, N+ red. Hypothecred-brown.
Paraphyses simple, slightly thickened above, abhgited. Asci with
a |+ blue tholus, the outer gelatinous coat I+ fiie. Spores 2-4-
celled, hyaline, fusiform, 8 per ascus, with a getaus, finely
warted outer coat, 14-20(-26) x 3-5(-6um. Photobiont
chlorococcoid. Without lichen substances. Noteoal-temperate to
arctic-alpine, circumpolar lichen, found on tert@es mosses and
bare calciferous soil, from the Alps to the high dierranean
mountains; most common above the submediterranealt, b
throughout the country.

58 Squamules mostly convex, not crenatailate, not forming
compact crust. Spores ellipsoid-cylindrical, 11522 4-5.5um

55 - Toninia aromatica (Sm.) A.Massal.

Thallus squamulose, pale grey to greenish browtenofvhite-
spotted, dull, rarely faintly pruinose, K-, C-, K@?-. Squamules up
to 4 mm diam., mostly somewhat convex, orbicularirtegular,
scattered to aggregated. Lower surface pale brdedulla K-, C-,
KC-, P-. Apothecia frequent, without a thalline giar sessile,
strongly constricted, up to 1.5 mm diam. Disc blackely faintly
pruinose, flat, smooth. Margin distinct, smoothadil. Epithecium
dark olivaceous green to bright green, K-, C-, ¥+, violet, KC-.
Hymenium colourless. Hypothecium dark reddish brdwrlower
part, paler in upper part. Paraphyses anastomodiigginctly
thickened above, free. Margin (section) dark reudicown, K-, N-.
Asci Bacidiatype, clavate, surrounded by a gelatinous |+ Ioclogt,
with a well-developed I+ blue tholus with a I+ darlblue tube and a
well-developed ocular chamber. Spores (2-)4-cellégaline,
ellipsoid-cylindrical, 8 per ascus, 11-22.5 x 4-grA. Pycnidia dark,
immersed. Conidia filiform. Photobiont chlorococcoitVithout
lichen substances. Note: a holarctic species wittice latitudinal
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range, found on horizontal to weakly inclined soef& of calcareous
to basic siliceous substrata, incl. Brick and nogfitiles in urban
environments. Most common in Tyrrhenian Italy, belbe montane

belt.
59 Spores 1-celled 60
59 Spores 2-celled 66

60 Thallus yellowish green. With usnic acid

56 - Psora rubiformis (Ach.) Hook.

Thallus squamulose, yellowish brown, with paler,mstimes

pruinose margins, K-, C-, KC+ yellowish, P-, UV-.uagules (2-)3-
6 mm broad, elongate, contiguous to imbricate. Mad<-, KC- or

KC+ red, P-. Apothecia without a thalline marginssike, up to 2
mm diam. Disc dark brown to black, convex. Margidistinct, thin.

Epithecium brownish, K+ red. Hymenium colourless, blue.

Hypothecium brown. Paraphyses anastomosing, adgtetl. Asci

Porpidia-type, clavate, with a well-developed I+ blue trohnd an
internal, darker I+ tubular structure, lacking aaular chamber.
Spores 1-celled, hyaline, ellipsoid, thin-walledp& ascus, 9-14 x
5-7 um. Pycnidia dark, immersed. Conidia bacilliform. Ritmont

chlorococcoid. With usnic acid (cortex) and var@al@dmounts of
gyrophoric acid (medulla), with anthraquinoneshia epihymenium.
Note: on loess and calciferous soil, in fissures cafciferous

siliceous rocks (e.g. calciferous schist), mainlytie Alps, rare.

60 Thallus not yellowish green. Without usnic acid 61

61 Thallus pale pink-coloured

57 - Psora saviczii (Tomin) Follmann & A. Crespo

Thallus squamulose, pale pinkish to pinkish whibéten white-
pruinose, K-, C-, KC-, P-, UV-. Squamules roundeuitially
concave, then flattened, dispersed to contiguonis,imbricate, 2-4
mm diam., with down-turned edges. Lower cortex abs&pothecia
frequent, without a thalline margin, sessile, 1-inf diam. Disc
black, sometimes white-pruinose, convex, smoothrgmMandistinct.
Epithecium reddish brown. Hymenium colourless, IHueb
Hypothecium brownish. Paraphyses anastomosing, utidated.
Asci Porpidia-type, clavate, with a well-developed I+ blue tholu
and an internal, darker I+ tubular structure, lagkian ocular
chamber. Spores 1-celled, hyaline, ellipsoid, tmalled, 8 per
ascus, 11-18 x 6-8um. Pycnidia dark, immersed. Conidia
bacilliform. Photobiont chlorococcoid. Without lieh substances
(thallus), with anthraquinones in the epihymenilvote: a mainly
gypsicolous, southern species in Europe, in Italgwin only from
the gypsum outcrops of Emilia-Romagna, to be lodieedn other
areas with gypsum (e.g. in Sicilia).

61 Thallus not pale pink-coloured

62 Epithecium K- 63

62 Epithecium K+ red 64
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63 Squamules flattened, densely imbricate. Epitmedorownish, N-
Spores 6-§m broad

58 - Mycobilimbia lurida (Ach.) Hafellner & Turk

Thallus squamulose, pale to dark brown, becomiregmjsh when
wet, not pruinose, K-, C-, KC-, P-. Squamules 28 long, rounded
at tips, flattened, smooth, clearly imbricate. Lowgerface brown.
Apothecia frequent, without a thalline margin, fdessip to 2 mm
diam. Disc dark brown to black, first flat, thenpidly strongly
convex. Margin indistinct, thin. Epithecium browmjsK-, N-.
Hymenium colourless, I+ blue. Hypothecium pale hmow
Paraphyses anastomosing, adglutinated. Asci clawétie a 1+ blue
tholus, the outer gelatinous coat |+ pale blue. r&pol-celled,
hyaline, narrowly ellipsoid, thin-walled, 8 per as¢(10-)11-14 x 6-
8 um. Pycnidia dark, first immersed, then sessile, thmoat the
margins of squamules. Conidia narrowly ellipsoidg #-ca. 2um.
Photobiont chlorococcoid. Without lichen substancéte: a
calcicolous, ecologically and altitudinally wideaging, common
species, whose development often starts in fisafréee rock; most
common below the montane belt, throughout the egunt

63 Squamules bullate, not imbricate. Epithecium graerirown t
bright green, N+ violet. Spores 4.5-@u broad

59 - Toninia tristis (Th.Fr.) Th.Fr. subsp. pseudabacina
Timdal

Thallus squamulose, chestnut brown to dark browimys K-, C-,
KC-, P-, UV-. Squamules convex, contiguous to scatt, up to 3(-
4) mm diam., bullate, but often with a central dession. Lower
surface pale. Medulla K-, C-, KC-, P-. Apotheciaduent, without a
thalline margin, sessile, strongly constricted tai2 mm diam. Disc
black, flat to convex, smooth. Margin distinct, sattg concolorous
with disc. Epithecium brownish to bright green, IG;, P-, N+
violet, KC-. Hymenium colourless. Hypothecium brasin
Paraphyses distinctly thickened above, free. ABeiidiatype,
clavate, surrounded by a gelatinous I+ blue coath & well-
developed I+ blue tholus with a I+ darker blue tured a well-
developed ocular chamber. Spores 1-celled, hyadiipsoid, 8 per
ascus, 10-15.5 x 4.5-6.pm. Pycnidia dark, immersed. Conidia
filiform. Photobiont chlorococcoid. Note: on bagticeous solil in
dry, sunny, open situations; probably more widemspri the Alps
but generally rare, sometimes it reaches the orderemhean belt
(e.g. on the Gennargentu Massif in Sardegna).

64 Squamules with a conspicuous white margin

60 - Psora vallesiaca (Schaer.) Timdal

Thallus squamulose, brown. Squamules (2-)3-6 mradyrooncave,
contiguous to dispersed, non imbricate, with anturped, mostly
crenulate, prominent white margin. Lower surfacde pbrown.
Medulla K+ yellow changing to red, P+ yellow. Lowebprtex
absent. Apothecia frequent, without a thalline rirgrgessile, up to
1.5 mm diam. Disc black, convex. Margin indistindhin.
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Epithecium brownish, K+ red. Hymenium colourless, blue.
Hypothecium pale brown. Paraphyses anastomosingutathted.
Asci Porpidia-type, clavate, with a well-developed I+ blue tholu
and an internal, darker I+ tubular structure, lagkian ocular
chamber. Spores 1-celled, hyaline, fusiform, thadled, 8 per
ascus, 9-13 x 5-igm. Pycnidia dark, immersed. Conidia bacilliform.
Photobiont chlorococcoid. With variable amountsnofstictic acid
(thallus), with anthraquinones in the epihymeniudote: on bare
soil and in fissures of the rock; locally not ramethe south, where
suitable habitats are present (subcontinental tondi and base-
rich, slightly calciferous siliceous substrata), tremely rare
elsewhere.

64 Squamules without a conspicuous white margin

65 Mostly found in upland areas. Squamules chedimun, rarey
faintly white-pruinose, greyish to brownish belo8pores 1Qt3 x
5-7um

61 - Psora globifera (Ach.) A.Massal.

Thallus squamulose, chestnut brown, rarely faimthjte-pruinose,
dull to shiny, K-, C-, KC-, P-, UV-. Squamules 2% mm broad,
crenate, flattened, finely divided by small fissyreascending,
contiguous, to imbricate, with up-turned edge. Losaface greyish
to brownish. Upper cortex 60-120m thick, composed of thick-
walled hyphae with more or less angular lumina. eowortex of
mainly periclinally arranged hyphae. Apothecia freqt, without a
thalline margin, laminal, sessile, up to 1.5(-2) diam. Disc dark
brown to black, strongly convex. Margin indistingt mature
apothecia, thin, when visible paler than disc. tg@tum reddish
brown, K+ red. Hymenium colourless, I+ blue. Hypstlum pale
brown. Paraphyses anastomosing, adglutinated. Pagidia-type,
clavate, with a well-developed I+ blue tholus andraternal, darker
I+ tubular structure, lacking an ocular chamberor§p 1-celled,
hyaline, ellipsoid, thin-walled, 8 per ascus, 10x14+7 um. Pycnidia
dark, laminal, immersed. Conidia bacilliform, 6-9 X pum.
Photobiont chlorococcoid. Without lichen substangthallus), with
anthraquinones in the epihymenium. Note: on shgbdlciferous or
base-rich soil and weathered siliceous rocks, moabove the
submediterranean belt. Hitherto known only from Atygs in Italy.

65 Mostly found in lowland areas. Squamules greenistivb above
whitish below. Spores 12-15 x 6p8n

62 - Psora gresinonis de Lesd.

Thallus squamulose, greenish brown, K- or rarelyr&d, C-, KC-,
P-. Squamules (2-)3-6 mm broad, crenate, finelydda by small
fissures, ascending, contiguous to imbricate. Losuaface whitish.
Apothecia frequent, without a thalline margin, dessp to 5 mm
diam. Disc dark brown to black, convex. Margin stitict, thin.
Epithecium reddish brown, K+ red. Hymenium colosslel+ blue.
Hypothecium dark brown. Paraphyses anastomosingjutathated.
Asci Porpidia-type, clavate, with a well-developed I+ blue tholu
and an internal, darker I+ tubular structure, lagkian ocular
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chamber. Spores 1-celled, hyaline, ellipsoid, tmailed, 8 per
ascus, 12-15 x 6-m. Photobiont chlorococcoid. Without lichen
substances (thallus), with anthraquinones in thieyepenium. Note:
a rather poorly known species which needs furtihgdys found on
soil, in fissures of base-rich or slightly calces siliceous rocks,
with optimum in dry grasslands; chemically heteroepus (with and
without norstictic acid), with a probably Tyrrhenieange in Italy.

66 Thallus chestnut brown, often with punctiform degsiens ¢
pores. Epithecium K-. 67

66 Thallus not chestnut brown, without depressions pares
Epithecium K+ violet 68

67 Hypothecium without orange and yellow pigments. tRggiun
brown. Spores 13.5-20.5 x 3.54&

63 - Toninia tristis (Th.Fr.) Th.Fr. subsp. tristis

Thallus squamulose, chestnut brown to dark brown K, KC-, P-.
Squamules bullate, sometimes flattened or withrdrabdepression
above, scattered to contiguous, up to 2(-3) mmdrbawer surface
pale. Medulla K-, C-, KC-, P-. Apothecia frequerttiinded, without
a thalline margin, sessile, strongly constricted,ta 2 mm diam.
Disc black, flat, smooth. Margin distinct, smootioncolorous with
disc. Epithecium brown, K-, C-, P-, N+ violet, KCHymenium
colourless. Hypothecium brownish, without oranged ayellow
pigments. Paraphyses anastomosing, distinctly ¢hiet above, free.
Asci Bacidiatype, clavate, surrounded by a gelatinous |+ Iolom,
with a well-developed I+ blue tholus with a I+ darlblue tube and a
well-developed ocular chamber. Spores 2-celledlifganarrowly
ellipsoid, 8 per ascus, 13.5-20.5 x 3.5¢n. Pycnidia dark,
immersed. Conidia filiform. Photobiont chlorococcoidNote:
hitherto known only from the Alps in Italy.

67 Hypothecium with orange (K+ red) and yellow XKsigments
Epithecium brownish to greenish brown. Spores 18.5% 3.55.5
pHm

64 - Toninia tristis (Th.Fr.) Th.Fr. subsp. asiaeentralis
(H.Magn.) Timdal

Thallus squamulose, chestnut brown to dark browimys K-, C-,
KC-, P-. Squamules 1-2(-3) mm broad, scattered dotiguous,
bullate. Lower surface pale. Medulla K-, C-, KC-;, RUV-.
Apothecia frequent, without a thalline margin, dessstrongly
constricted, up to 2 mm diam. Disc black, flat, stho Margin
distinct, smooth, concolorous with disc. Epithecilmownish to
greenish brown, K-, C-, P-, N+ violet, KC-. Hymemiicolourless.
Hypothecium brownish, with orange (K+ red) and geil (K-)
pigments. Paraphyses distinctly thickened aboee,. fAsciBacidia-
type, clavate, surrounded by a gelatinous I+ blogt,cwith a well-
developed I+ blue tholus with a I+ darker blue tured a well-
developed ocular chamber. Spores 2-celled, hyalimayrowly
ellipsoid, 8 per ascus, 12.5-19 x 3.5-5fn. Pycnidia dark,

140



immersed. Conidia filiform. Photobiont chlorococcoilote: on
basic siliceous rock and soil in dry-warm areagspnt both in the
dry-warm alpine valleys and in the south, rare.

68 Hypothecium colourless to pale brown
68 Hypothecium dark, at least in upper part

69 Thallus densely covered by a white, granular pruBguamule
forming a subrosulate crust

65 - Toninia rosulata (Anzi) H.Olivier

Thallus squamulose, pale grey, thick, densely @avdyy a white,
granular pruina, dull, with shallow fissures in tbertex, K-, C-,
KC-, P-. Squamules up to 6 mm diam., convex to abellwhen
young, then flattened, irregularly and often dedplyed, forming a
subrosulate crust. Lower surface pale brown tokbldtedulla K-,
C-, KC-, P-. Apothecia frequent, rounded, withodlalline margin,
sessile, strongly constricted, up to 4 mm diam.clitack, faintly
pruinose, weakly concave to weakly convex, smodttargin
distinct, rather thick, smooth, concolorous wittsai Epithecium
grey, K+ violet, C-, P-, N+ violet, KC-. Hymeniumolourless.
Hypothecium pale brown to colourless. Paraphysestamosing,
distinctly thickened above, free. Margin (sectigmgy in the rim,
pale grey to colourless inside, K+ and N+ violesciBacidiatype,
clavate, surrounded by a gelatinous I+ blue coath w well-
developed I+ blue tholus with a I+ darker blue tured a well-
developed ocular chamber. Spores 2-celled, hydiirsi&orm, 8 per
ascus, 14-21.5 x 3.5¢m. Photobiont chlorococcoid. Without lichen
substances. Note: an arctic-alpine, mainly Europsgzeties, found
on soil and in fissures and crevices of calciferonsks, often on
cyanobacteria or cyanobacterial lichens when youRgbably
restricted to the Alps in Italy, mostly above tieel

69 Thallus olivaceous brown, not pruinose, with regulaviden
fissures in the cortex. Squamules never formingkeicsulate crust

66 - Toninia taurica (Szatala) Oksner

Thallus squamulose, olivaceous brown, epruinosmebsow shiny,
with regular, evident fissures in the cortex, K-;, KC-, P-.
Squamules 2-3(-4) mm broad, contiguous to imbrjcatbicular or
irregularly lobed, convex to bullate. Lower surfggzale brown to
black. Medulla K-, C-, KC-, P-. Apothecia frequentjthout a
thalline margin, sessile, strongly constricted ta8 mm diam. Disc
black, but usually densely bluish-pruinose, weakigncave to
weakly convex, smooth. Margin distinct, persistesmhooth, black,
faintly or non-pruinose, concolorous with disc owhén not
pruinose) darker. Margin (section) grey in the raolourless inside,
K+ and N+ violet. Epithecium grey, K+ violet, C-;,AN+ violet,
KC-. Hymenium colourless. Hypothecium pale browrcédourless.
Paraphyses anastomosing, distinctly thickened abéree. Asci
Bacidiatype, clavate, surrounded by a gelatinous I+ lolo&t, with
a well-developed I+ blue tholus with a I+ darkeudltube and a
well-developed ocular chamber. Spores 2-celledijrigafusiform, 8
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per ascus, 16.5-24.5 x 3-4un. Pycnidia dark, immersed. Conidia
filiform. Photobiont chlorococcoid. Note: a mairdputhern species
with Eurasiatic distribution, found on calciferossil and in fine
crevices of the rocks; often associated with cyawtdrial lichens
when young; widespread throughout the country, ftbenlowlands
to above treeline, but rare in the eu-Mediterraresh

70 Thallus entirely pruinose. Pruina granular

67 - Toninia diffracta (A.Massal.) Zahlbr.

Thallus squamulose, pale grey, but densely covénedr white,
granular pruina, more rarely partly epruinose, K-, KC-, P-.
Squamules up to 3(-4) mm diam., initially scatteredter
contiguous, more or less orbicular, weakly to sjtgnconvex.
Lower surface pale grey to brownish. Medulla K-, &C-, P-.
Apothecia frequent, rounded, without a thalline gmar sessile,
strongly constricted, to 1.5 mm diam. Disc blackoren or less
pruinose, flat to weakly convex, smooth. Margintidit, smooth,
concolorous with disc, persistent. Epithecium giey.violet, C-, P-,
N+ violet, KC-. Hypothecium brownish in upper pgraler brown to
almost colourless below. Paraphyses anastomosingtjnatly
thickened above, free. Margin (section) brown takdeeddish
brown, sometimes with a dark grey rim, in whichecétsreacts K+
and N+ violet. Asci Bacidiatype, clavate, surrounded by a
gelatinous I+ blue coat, with a well-developed l#tebtholus with a
I+ darker blue tube and a well-developed oculamdber. Spores 2-
celled, hyaline, fusiform, 8 per ascus, 14.5-26 .8 um.
Photobiont chlorococcoid. Note: a mainly southemrasiatic
species, found in small fissures of steeply indinfaces of
calcareous rocks, often on cyanobacteria or cyartebal lichens
when young, sometimes on soil; optimum at low wdkis, but
reaching the Alpine belt. Certainly occurring thrbagt the country
with the exception of the Po-plain.

70 Thallus noner only partly pruinose, the pruina composed afy
small crystals, not granular 71

71 Squamules more or less flat, with a white-preenom

68 - Toninia albilabra (Dufour) H.Olivier

Thallus squamulose, reddish brown, often with gigetinge, shiny,
white pruinose at margin, K-, C-, KC-, P-. Squarsule2(-4) mm
broad, flattened, contiguous, orbicular to slightgbed, weakly
convex to weakly concave, with regular and usuddgp fissures in
the cortex. Lower surface white to pale brown. Miedl-, C-, KC-,
P-. Apothecia frequent, without a thalline margiessile, strongly
constricted, 1-1.5(-2.5) mm diam. Disc black, mofien white-
pruinose, more or less flat, smooth. Margin digtinsmooth,
concolorous with disc. Epithecium grey, K+ viol€t, P-, N+ violet,
KC-. Hymenium colourless. Hypothecium brownish. d@pdyses
anastomosing, distinctly thickened above, free. difar(section)
reddish brown, sometimes greyish near the rim, hiclv case it
reacts N+ and K+ violet. As@acidiatype, clavate, surrounded by a
gelatinous I+ blue coat, with a well-developed l#ebtholus with a
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72

72

73

I+ darker blue tube and a well-developed oculamdber. Spores 2-
celled, hyaline, fusiform, 8 per ascus, 13.5-22%4um. Pycnidia
dark, immersed. Conidia filiform. Photobiont chlooscoid. Note: a
mainly mediterranean species, found on calcifeignesind, and in
fissures of rocks and walls, often on cyanobacteriayanobacterial
lichens when young; common only in dry areas, imcntinental
Alpine valleys, and probably more widespread itylta

Squamules bullate, or - if flat - without whjiedinose rim 72
Squamules (2-)3-6 mm broad, bullate, verticfidiitened when old

69 - Toninia opuntioides (Vill.) Timdal
Thallus squamulose to subfruticose, olivaceous -greyn to
reddish brown, whitish pruinose at the margin espar the tips,
usually with shallow cracks in the cortex, K-, CKC-, P-.
Squamules (2-)3-6 mm broad, ascending, convex tatbuwhen
young, later vertically flattened and irregulantghiricate, often with
swollen ends. Lower surface pale brown to whitedMia K-, C-,
KC-, P-. Apothecia frequent, without a thalline giar sessile,
strongly constricted, up to 4 mm diam. Disc blaskkmetimes
weakly pruinose, more or less flat, smooth. Mawjstinct, smooth,
concolorous with disc. Epithecium grey, K+ violét, P-, N+ violet,
KC-. Hymenium colourless. Hypothecium medium brotendark
reddish brown in upper part, pale brown to colaslbelow. Margin
(section) brownish to dark reddish brown, sometimith a dark
grey rim, in which case it reacts K+ and N+ violBaraphyses
anastomosing, distinctly thickened above, free.i Aacidiatype,
clavate, surrounded by a gelatinous I+ blue coath w well-
developed I+ blue tholus with a I+ darker blue tured a well-
developed ocular chamber. Spores 2-celled, hydiirsgorm, 8 per
ascus, 16-24 x 3.5-4m. Photobiont chlorococcoid. Note: a
widespread, arctic to temperate, circumpolar lichierund often
amongst bryophytes, and always associated to cgatial lichens
when young. Certainly occurring throughout the coynibut often
confused withr. sedifolia

Squamules weakly convex to bullate, 13P(+mm broad, n
vertically flattened 73
Thallus dark greyish green to olivaceous brown egalty withou

pruina, rarely faintly pruinose, often shiny andhaiegular fissure
in the cortex. Apothecia generally epruinose. Spdr@-16.5um
long

70 - Toninia massata (Tuck.) Herre

Thallus squamulose, dark greyish green to olivasebuown,

generally without pruina, rarely faintly pruinoseften shiny and
with regular fissures in the cortex, K-, C-, KC-, Bquamules up to
2 mm broad, scattered to contiguous, orbicularmgularly lobed,
weakly to medium convex. Lower surface pale. MaW{l, C-,

KC-, P-. Apothecia frequent, without a thalline giar sessile,
strongly constricted, to 1.5(-2) mm diam. Disc Blagenerally
epruinose, more or less flat, smooth. Margin dittirsmooth,
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concolorous with disc. Epithecium grey, K+ violét, P-, N+ violet,
KC-. Hymenium colourless. Hypothecium brownish. Nlar
(section) dark grey in the rim, brownish inside, Kard N+ violet.
Paraphyses anastomosing, distinctly thickened abéree. Asci
Bacidiatype, clavate, surrounded by a gelatinous I+ lolo&t, with
a well-developed I+ blue tholus with a I+ darkeuéltube and a
well-developed ocular chamber. Spores 2-celledijigafusiform, 8
per ascus, 10-16.5 x 3.5-41. Photobiont chlorococcoid. Note: an
incompletely holarctic, mainly southern speciesiiid on soil and in
fissures of calciferous rocks with seepage of watkr rain, often in
association with cyanobacteria and cyanobacteichkehs, mostly
below the montane belt. Known from a few localitiesTyrrhenian
Italy.

73 Thallus olivaceous green to dark brown, oftenitevhruinose
smooth or with very shallow fissures in the cort@gothecia ofte

pruinose. Spores 12-24n long

71 - Toninia sedifolia (Scop.) Timdal

Thallus squamulose, olivaceous green to dark braften white-
pruinose, smooth or with very shallow fissuresha tortex, K-, C-,
KC-, P-. Squamules 1-2(-3) mm broad, weakly cont@bullate,
scattered to contiguous or irregularly imbricateund or weakly
lobed. Lower surface pale. Medulla K-, C-, KC-, Pypothecia
frequent, without a thalline margin, sessile, sglgrconstricted, up
to 3 mm diam. Disc black, often pruinose, moreesslflat, smooth.
Margin distinct, smooth, concolorous with disc. tBptium grey,
K+ violet, C-, P-, N+ violet, KC-. Hymenium coloeds.
Hypothecium brownish. Paraphyses anastomosing, inclist
thickened above, free. Margin (section) medium #wkdbrown,
sometimes with a grey rim, in which case it red&ctsand N+ violet.
Asci Bacidiatype, clavate, surrounded by a gelatinous |+ Iologt,
with a well-developed I+ blue tholus with a I+ darlblue tube and a
well-developed ocular chamber. Spores 2-celledijrmgafusiform, 8
per ascus, 12-24 x 3-fim. Photobiont chlorococcoid. Note: a
widespread holarctic lichen, with a broad altitidiand latitudinal
range, found on soil and weathered calciferous,entarely basic
siliceous rocks, often overgrowing mosses and é&ssac with
cyanobacteria or cyanobacterial lichens when youRige most
common species dfoniniathroughout Italy.

74 Spores submuriform to muriform
74 Spores 1-2-celled 78

75 Squamules small, <0.5 mm long. Perithecia withoyménia
algae

72 - Agonimia tristicula (Nyl.) Zahlbr.

Thallus squamulose, greyish-green to green-broweergwhen wet,
K-, C-, KC-, P-, UV-. Squamules small, adpressethtosubstratum
to more or less ascending, elongate, to 0.1-0.4bmuad and to 0.5(-
1) mm long, crenate to sublobate at margin, flateto slightly
convex, sometimes articulate in the form dDpuntia dispersed or
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clustered, rarely imbricate. Thallus paraplectencdtypus
throughout, with no true cortex, the lower surfaege. Perithecia
frequent, semi-immersed among the squamules, 8.4atn diam.,
black, barrel-shaped, plicate in upper part, thé dark throughout
in section, without involucrellum. Paraphyses ahssubstituted by
periphyses. Asci clavate, thin-walled, not or vemgakly thickened
above, I|-. Spores hyaline to pale yellowish brovellipsoid,

muriform, (1-)2 per ascus, (60-)80-120(-150) x {26-50 um.

Photobiont chlorococcoid. Without lichen substancéilote: a
probably holarctic species with a broad altitudimald latitudinal
range, found on terricolous mosses, but also, tathetly, on basal
parts of old trunks in calcareous areas; largelgriooked in the
past, and certainly present throughout Italy, frira lowlands to
above treeline.

75 Squamules >0.5 mm long. Perithecia with hymeadgde

76 Sjuamules densely imbricate, ascending. Lower serfdack witt

76

77

a white margin, without rhizohyphae. Spores 1 geusa
73 - Endocarpon adscendens (Anzi) Mull.Arg.

Thallus squamulose, brownish grey to pale broweegish when
wet, matt, loosely attached, K-, C-, KC-, P-, U8quamules ca. 2-7
x 1-3 mm, flattened, smooth, contiguous, ascendintricate,
forming a compact pillow, black with a pale bordedow, without
rhizines. Upper cortex paraplectenchymatous. Ramiigh frequent,
half immersed in the squamules, up to 0.4 mm diéma. upper part
black, protruding around a depressed ostiole, witlravolucrellum.
Perithecial wall (section) black above, pale-coéalir below.
Paraphyses absent, substituted by periphyses. Hgimafgae
spherical to ellipsoid. Hymenium colourless. Asdubicate, thin-
walled, clavate, the wall I-. Spores pigmentedpstlid, muriform, 1

per ascus, (25-)28-50 x (12-)14-2@n. Pycnidia dark, immersed.

Conidia crescent-shaped. 4-6 x Q8. Photobiont chlorococcoid.
Without lichen substances. Note: a mainly tempergerhaps
holarctic lichen, found on terricolous mosses, rfteon

cyanobacterial colonies, with optimum in uplandaarevith base-
rich siliceous rocks. ltalian distribution poorlyndwn: certainly
overlooked, or confused with related species.

Squamules scattered to contiguous, not overlappinger surfac
either uniformly black or uniformly pale, with rlakyphae. Spor
usually 2 per ascus (some asci may contain a sipglee)

Lower surface of squamules pale throughout.iRéézabsent

74 - Endocarpon pallidum Ach.

Thallus squamulose, pale greenish grey to browrgsben when
wet, smooth, dull, closely adpressed to the sutosiraK-, C-, KC-,
P-, UV-. Squamules 1-4 mm broad, 0.2-Qu® thick, rounded to
irregularly lobed, flattened, smooth, contiguoussually non
imbricate, with only slightly up-turned margin. Lew surface
whitish to pale brown, with a few bundles of hyalirhizohyphae

76

77

which are ca. 2.5um thick. Upper cortex paraplectenchymatous,

145



lower cortex absent. Medulla composed of looselterimoven,
filamentous hyphae. Perithecia frequent, globose broadly
pyriform, fully immersed, to 0.4 mm diam., the apsoncolourous
with thallus or darker, without involucrellum. Piécial wall dark
throughout, brown to black, ca. 3im thick. Paraphyses absent,
substituted by periphyses. Hymenium colourless, brewn-red.
Hymenial algae ellipsoid to globose 3i6 in diam. Asci bitunicate,
thin-walled, clavate to cylindrical-clavate, the lwa-. Spores
pigmented, ellipsoid, muriform, (1-)2 per ascus;488x 11-16um,
the apical spore smaller. Pycnidia black, immersechnspicuous.
Conidia shortly bacilliform, 3-5 x <im. Photobiont chlorococcoid.
Without lichen substances. Note: a mainly southietren, found in
open, dry, calcareous grasslands; the epithalliduni' was often
used in the past to designdie adscendensltalian distribution
poorly known:

77 Lower surface of squamules dark throughout. iRé&present

75 - Endocarpon pusillum Hedw.

Thallus squamulose, pale greenish grey to browrgsben when
wet, closely adpressed to the substratum, K-, G357, KP-, UV-.
Squamules 0.7-3 mm broad, 0.15-0.25 mm thick, lsuadakly to
deeply lobate, flattened, smooth, scattered to igoots, non
imbricate, fully adnate or rarely with with a sligh up-turned
margin. Lower surface black, with conspicuous blatkzines
anchoring and linking the squamules, and colourlessdark
rhizohyphae. Rhizines moderately to richly branchedeveral mm
long, with a carbonaceous envelope and a coloudess. Upper
cortex paraplectenchymatous, 3041 thick, overlain by a thin to
thick amorphous layer. Lower cortex more or less
paraplectenchymatous in upper part, brown-black. dMa
subparaplectenchymatous, composed of rounded dedlsthecia
frequent, subglobose, fully immersed, to 0.4 mnmdi®erithecial
wall brown-black to black throughout, 20-36n thick. Paraphyses
absent, substituted by periphyses. Hymenial algdsglebose to
ellipsoid-oblong. Hymenium colourless, 1+ brown-redAsci
bitunicate, thin-walled, clavate, the wall I-. Sesr pigmented,
ellipsoid, muriform, (1-)2 per ascus, 16-50(-60)1%-26 um, the
apical spore smaller. Pycnidia immersed, to 0.3 lmnoad. Conidia
bacilliform, 3-5 x <1um. Photobiont chlorococcoid. Without lichen
substances. Note: the gendadocarponbadly needs revisiork.
pusillumin the sense of most European authors is heteeogsn
and perhaps could be subdivided into several spediee Italian
distribution is poorly known, due to problems iretlelimitation
towards related taxa.

78 Spores 2-celled 79
78 Spores 1-celled 86
79 Thallus attached by a central holdfast lookikg & rhizine

76 - Placidiopsis custnani (A.Massal.) Korb.
Thallus squamulose, olive green to pale grey-brovamely dark
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brown, thin, K-, C-, KC-, P-, UV-. Squamules 0.53)(mm broad,
flattened, contiguous to scattered, finely incisén crenate,
ascending at least at margin, the edges down-tyseation). Lower
surface dark brown to black, pale only at margittached by a
central, thick, to 40Qum long tuft of dark rhizohyphae. Upper cortex
thin, composed by 1-2 layers of cells. Lower cortelsent.
Perithecia frequent, laminal, 1-10 per squamulemémsed, 0.2-0.3
mm diam., pyriform to globose, the wall initiallplourless, then
brown-black throughout. Hymenium colourless. Payaph absent,
substituted by periphyses of 20-30 x 243. Asci elongate-clavate,
thin-walled, I-, apically slightly thickened, witla small ocular
chamber. Spores 2-celled, sometimes constrictedptim, hyaline,
ellipsoid to slightly clavate, thin-walled, not @mented, 8 per
ascus, 15-21 x 5.5-7m. Photobiont chlorococcoid. Without lichen
substances. Note: a mainly mild-temperate spediealaferous soil
and calcicolous mosses; largely overlooked in Jtalgere it seems
to be most common in the submediterranean belt.

79 Thallus attached only by rhizohyphae, centrédfiast absent

80 Perithecia with involucrellum (section!)

80
81
81
82

77 - Placidiopsis tenella (Nyl.) Zahlbr.

Thallus squamulose, whitish to greenish grey, sonest pale

brownish, not pruinose, K-, C-, KC-, P-, UV-. Squdes 1-2 mm

broad, irregularly rounded to crenate-lobulatettdi@ed to convex,
smooth, contiguous, non imbricate. Lower surfade,pattached by
colourless rhizohyphae which are 2.5 thick. Upper cortex 10-
25 um thick, covered by a 10-1m thick epinecral layer. Lower
cortex absent. Perithecia frequent, laminal, imexdrdn the

squamules, globose, with colourless wall and a dagical

involucrellum, 0.2-0.3 mm diam., the involucrelluemall, flat,

appearing as a blackish rim around the ostioleafteyses absent,
substituted by periphyses of 20-30 x 2.54&. Hymenium I+

reddish. Asci clavate, thin-walled, |-, apicallyigsitly thickened,

with a small ocular chamber. Spores 2-celled, hgalinarrowly

ellipsoid, thin-walled, 8 per ascus, 14-18 x @h. Photobiont
chlorococcoid. Without lichen substances. Note: editerranean
lichen known from Algeria and Calabria, found ofcifarous soil in

clearings of garrigue vegetation; probably overkshkand more
widespread in the south, but certainly extremetg.ra

80

Perithecia without involucrellum
Rhizohyphae brown (best observed under the assope)
Rhizohyphae hyaline

Spores >21m long

78 - Placidiopsis cinereoides Breuss
Thallus squamulose, greenish grey-brown, not psgnmore or less
orbicular, K-, C-, KC-, P-, UV-. Squamules crenttidinely incised,
flattened, smooth, contiguous and adpressed tsubstratum, the
marginal squamules somehow elongate to form rasedt®-2 mm
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diam. Lower surface dark, attached by dark rhizblagpof ca. 4m
diam. Upper cortex thin, lower cortex absent orrpyodeveloped.
Perithecia frequent, laminal, globose, 0.2-0.4 miamd, the wall
colourless to brownish, without involucrellum. Ramgses absent,
substituted by periphyses, the terminal cells sawelinflated.
Hymenium I+ reddish. Asci clavate, thin-walled, agically slightly
thickened, with a small ocular chamber. Spores2(telled, often
slightly constricted at septum, hyaline, narrowlipsoid, thin-
walled, 8 per ascus, (20-)22-28(-30) x (6.5-)7-&)}8pum.
Photobiont chlorococcoid. Without lichen substandéste: known
only from the mountains of the Iberian Peninsuta, neported from
Italy but perhaps occurring in the Alps or in thesditerranean
mountains.

82 Spores <2um long 83
83 Thallus greyto brownish grey, often faintly pruinose. Square

scattered or aggregated in small groups, roundddbid. Spore
ellipsoid, 7.5-9um broad

79 - Placidiopsis pseudocinerea Breuss

Thallus squamulose, grey to brownish grey, oftdntlfa pruinose,
K-, C-, KC-, P-, UV-. Squamules rounded, flattenesinooth,
adpressed to the substratum, non imbricate, 1.5a5am., isolated
or in small groups, rounded to somehow lobulatewérsurface
dark, attached by dark rhizohyphae which are (#+¥bthick. Upper
cortex 10-30(-40um thick, covered by an irregular epinecral layer.
Lower cortex present, paraplectenchymatous. Peiggh&equent,
laminal, pyriform to globose, semi-immersed in gtgpiamules, the
wall initially pale, then becoming dark throughatiarting from the
ostiole, without involucrellum, 0.2-0.35 mm diam.arBphyses
absent, substituted by periphyses. Hymenium I+ islddAsci
clavate, thin-walled, I-, apically slightly thicked, with a small
ocular chamber. Spores 2-celled, hyaline, ellipsthih-walled, 8
per ascus, (14-)15-19(-21) x (6.5-)7.5-9(-1@), some spores ovoid
to clavate, sometimes curved, restricted at septBhmotobiont
chlorococcoid. Without lichen substances. Note: aactic-alpine,
circumpolar lichen, found on soil and on muriburgdphytes on
siliceous, base-rich or slightly calciferous salg, on calcareous
schist); the species can be easily confused w#tapyrenium
cinereumand is certainly much more widespread througHhttd@n
Alps, mostly near or above treeline.

83 Thallus brownish, non pruinose. Squamules dgnsggregted
incised. Spores broadly ellipsoid, 941t broad

80 - Placidiopsis tiroliensis Breuss

Thallus squamulose, brownish, non pruinose, K-,KG;, P-, UV-.
Squamules 0.7-3 mm broad, flattened, smooth, cootg and
densely aggregated, incised. Lower surface datictad by dark
rhizohyphae which are 448m thick. Upper cortex 10-2Am thick,
with a thin to absent epinecral layer. Lower coppenrly developed,
more or less paraplectenchymatous. Perithecia drgguaminal,
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globose, to 0.3 mm diam., the wall colourless anlyery young
perithecia, then dark throughout, without involdicn®. Paraphyses
absent, substituted by periphyses. Hymenium I+ istddAsci
clavate, thin-walled, I-, apically slightly thicked, with a small
ocular chamber. Spores 2-celled, not constricteseptum, hyaline,
broadly ellipsoid, thin-walled, 8 per ascus, 13-£79-11 pm.
Photobiont chlorococcoid. Without lichen substancB®te: on
calciferous, mostly organic soil. Recently-descrikatd known only
from Austria, with a station which is very closetke Italian border
(Volaja Lake, Carnic Alps); to be looked for in thtalian Alps,
above treeline.

84 Squamules with a distinct brown paraplectenchynsattawe
cortex (section!)

81 - Placidiopsis oreades Breuss

Thallus squamulose, pale brown to grey-brown, m&it,C-, KC-,
P-, UV-. Squamules 1.5-3.5 mm broad, scatteredtiguous, not
imbricate, adpressed to the substratum, crenubdtgldte. Upper
cortex 25-50um thick, without or with a very thin epinecral laye
Lower surface with a distinct, brown paraplectemobious lower
cortex and colourless rhizohyphae which are caum thick.
Perithecia frequent, laminal, pyriform, to 0.3 mnard., the wall
initially colourless, then brown throughout, withidavolucrellum.
Paraphyses absent, substituted by periphysesh@ast wall dark
throughout. Hymenium I+ reddish. Asci clavate, thialled, I-,
apically slightly thickened, with a small ocularachber. Spores 2-
celled, hyaline, ellipsoid, thin-walled, 8 per asci4-20 x (6.5-)7-9
pum. Photobiont chlorococcoid. Without lichen substm Note: on
clay soil in the mountains. A recently-describedaes, known from
the Alps, the Carpathians and the mountains of Aééver reported
from Italy, but known from the Alps above treelimad to be looked
for further there.

84 Squamules without a brown paraplectenchymatmwerl cortex 85

85 Perithecial wall pale throughout. Rhizohyphae 34 thick

82 - Placidiopsis cinerascens (Nyl.) Breuss

Thallus squamulose, greenish grey to brownish gseynetimes
pruinose, matt, K-, C-, KC-, P-, UV-. Squamules rmded to
lobulate, 1-3 mm broad, 0.15-0.35 mm thick, flatigérto weakly
convex, smooth, scattered to contiguous, sometimesakly
overlapping at margins, adpressed to the substrdtomer surface
pale, attached by hyaline rhizohyphae which are (34 thick.
Upper cortex 15-2fm thick, covered by a 10-3@m thick epinecral
layer. Lower cortex absent or poorly developeditRecia frequent,
laminal, immersed, slightly pyriform to globose, @@ 0.3 mm
broad, the wall initially colourless, then brownistiarker only
around the ostiole, without involucrellum. Parapg/sabsent,
substituted by periphyses, the terminal cells sonagwenlarged.
Hymenium |+ reddish. Asci narrowly clavate, thinied, I-,
apically slightly thickened, with a small ocularachber. Spores 2-
celled, often slightly constricted at septum, hyalibroadly ellipsoid
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to subclavate, thin-walled, 8 per ascus, (13-)162119 x (5.5-)6-
7.5(-8) um. Photobiont chlorococcoid. Without lichen substm
Note: on more or less calciferous ground in drymwaites. In Italy
this species seems to behave as a vicariant cfubmediterranean
P. cartilagineain the mediterranean belt; certainly much more
widespread and largely overlooked.

85 Perithecial wall dark throughout. Rhizohyphae 4.5¢86n thick

83 - Placidiopsis dermatocarpoides Anzi

Thallus squamulose, brown, matt, K-, C-, KC-, PY-USquamules
1-3 mm broad, more or less convex, indistinctlyulalbe with down-
turned margin, contiguous, not overlapping. Lowarface pale,
attached by hyaline rhizohyphae which are 4.5¢Brbthick. Upper
cortex 25-30um thick, covered by a thick epinecral layer. Lower
cortex absent. Perithecia frequent, laminal, pymifo0.25-0.3um in
diam., the wall dark throughout, without involudueh. Paraphyses
absent, substituted by periphyses. Hymenium I+ istddAsci
clavate, thin-walled, I-, apically slightly thicked, with a small
ocular chamber. Spores 2-celled, hyaline, ellipsthih-walled, 8
per ascus, 15-17 x 7-8m. Photobiont chlorococcoid. Without
lichen substances. Note: known only from the tymdlection
(Lombardy, 1550 m, see Nimis 1993), on soil in dies of
serpentine, this species needs further study.

86 Rhizohyphae dark (make a section of the squamuk,carefull
observe the rhizohyphae under the microscope)

86 Rhizohyphae pale 89

87 Perithecia developing on the dark hypothallus betwethi
squamules, with involucrellum (section!)

84 - Involucropyrenium waltheri (Kremp.) Breuss

Thallus squamulose to subcrustose, brownish, somastith a grey
tinge, dull, thin, K-, C-, KC-, P-, UV-. Squamule4.5 mm broad
and long, usually contiguous, forming a crust,téaéd to slightly
convex, smooth, irregular in shape, the marginsreerid usually
crenate-lobulate, not up-turned, surrounded by rik tgpothallus.
Marginal squamules often somehow elongate. Loweiase dark,
attached by 4-fum thick, dark rhizohyphae. Upper and lower cortex
paraplectenchymatous. Perithecia frequent, devejopn the dark
hypothallus between the squamules, globose, priogudnot
flattened, with an involucrellum extending all anou the
perithecium, 0.2-0.35 mm broad. Perithecial wallackl and
carbonaceous throughout. Paraphyses absent, satdxbtitby
periphyses. Asci clavate, the wall |-. Spores lecgl hyaline,
narrowly ovoid to club-shaped, thin-walled, 8 pacws, (15-)17-
21(-23) x (7.5-)8-10(-11um. Photobiont chlorococcoid. Without
lichen substances. Note: on calciferous groundpime grasslands;
probably more widespread in the Alps.

87 Perithecia immersed in the squamules, withawdlircrellum 88
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88 Lower cortex present, paraplectenchyuat(section!). Squamu
brownish darker toward the margin. Old perithecighva dar!
wall. Asci 65-70um long

85 - Catapyrenium cinereum (Pers.) Korb.

Thallus squamulose to subcrustose, brownish grégn dfaintly
grey-pruinose especially toward the centre, andetatoward the
margin, thin, K-, C-, KC-, P-, UV-. Squamules (0553 mm broad,
finely divided-lobulate, adpressed to the substmatontiguous,
very rarely somewhat overlapping, forming a submses thallus
developing on a dark prothallus. Edge of squamdéeker than the
surface. Lower surface dark, attached by (3.5-%4-8) um thick,
dark rhizohyphae. Upper and especially lower cortex
paraplectenchymatous, the latter of polygonal cell®-3 layers.
Perithecia frequent, numerous, laminal, globos#,ifmmersed, not
flattened, 0.2-0.3 mm in diam. Paraphyses absentstisuted by
periphyses. Perithecial wall initially pale, thearkening throughout.
Asci unitunicate, clavate, thin-walled, not or oshghtly thickened
at the apex, without ocular chamber, the wall 557® x 16-22um.
Spores 1-celled, hyaline, clavate, thin-walled,e8 gascus, (15-)17-
23(-25) x (6-)6.5-8.5(-9.5um. Photobiont chlorococcoid. Without
lichen substances. Note: a boreal-montane to aalgioe,
circumpolar species, common in the Alps near orvabieeline,
occurring also in more southern mountains on silise base-rich
soil with mica, or amongst terricolous bryophyteften confused
with Placidiopsis cinereoides

88 Lower cortex absent. Squamules usually not darkemargin
Most perithecia with a colourless wall. Asci 7548% long

86 - Catapyrenium daedaleum (Kremp.) Stein

Thallus squamulose to subcrustose, brownish to hishwgreenish
grey, often faintly pruinose, never darker at marghin, K-, C-,
KC-, P-, UV-. Squamules 1-4 mm broad, flattened,oatn,
contiguous, non imbricate, usually forming a rasdite thallus
reaching 9 cm diam., developing on a black hypaibalMarginal
squamules often elongated, rounded, often somewabatave at
tips, always without pruina. Edge of squamules uiae,
concolorous with upper surfaces. Lower surface dattached by
dark rhizohyphae. Upper cortex paraplectenchymatouser cortex
absent, the medulla becoming darker below. Rhizoagptark, 3-
4(-4.5) um in diam. Perithecia frequent, laminal, pyriforimalf
immersed, not flattened, 0.2-0.3 mm broad. Parashysbsent,
substituted by periphyses. Perithecial wall colesslto brown, esp.
near the ostiole. Asci unitunicate, clavate, thitad, not or only
slightly thickened at the apex, without ocular chem the wall I-,
75-85um long, 17-20um broad. Spores 1-celled, hyaline, clavate,
thin-walled, 8 per ascus, (15-)17-22(-24) x (5-J88 pm.
Photobiont chlorococcoid. Without lichen substancéilote: a
boreal-montane to arctic-alpine, circumpolar spedeeind on plant
debris, mosses and bare, humus rich soil on cadcife ground.
Common in the Alps near or above treeline, perhaps tommon
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89

89
90

90

thanC. cinereunin the mountains of the south, but extending ® th
mountains of Sicilia.

Perithecia with involucrellum, developing the dark hypothall
between the squamules

Perithecia without involucrellum, developingtbe squamules

Involucrellum all around the perithecium. Peritleegiyriform. A
very rare, mediterranean species

87 - Involucropyrenium sbarbaronis (Servit) Breuss

Thallus squamulose to subcrustose, beige to patsvrir not
pruinose, thin, closely adpressed to the substrakxmC-, KC-, P-,
UV-. Squamules 0.4-1 mm broad, rounded to crerfigttened to
slightly convex, smooth, contiguous, mostly formiagubcrustose
thallus. Prothallus often present, pale. Loweranefattached by ca.
4 um thick, pale rhizohyphae. Upper cortex parapledigmatous,
lower cortex absent. Perithecia frequent, develppfrom the
hypothallus among the squamules, first globosen thgriform,
protruding, with an involucrellum extending all arm the
perithecium, 0.3-0.35 mm broad. Paraphyses absehstituted by
periphyses. Perithecial wall dark throughout. Asairowly clavate,
the wall I-. Spores 1-celled, hyaline, narrowlyipdbid, thin-walled,
8 per ascus, 15-20(-22) x 6-Bm. Photobiont chlorococcoid.
Without lichen substances. Note: only known frome thype
collection, this species, which may be confused wiVerrucaria,
deserves further study.

Involucrellum apical. Perithecia globose. More coom
mediterranean to submediterranean

88 - Involucropyrenium tremniacense (A.Massal.) Rres

Thallus squamulose to subcrustose, beige to paerhrdull, not
pruinose, thin, closely adpressed to the substrakxmC-, KC-, P-,
UV-. Squamules 0.3-1.5(-2) mm broad, rounded toate flattened
to slightly convex, smooth, contiguous, developing a pale
hypothallus. Lower surface pale, attached by camdthick, pale
rhizohyphae. Upper cortex paraplectenchymatous,elowortex
absent. Perithecia frequent, developing from theothyallus among
the squamules, globose, protruding, with an apieablucrellum
reaching up the half of the perithecium, to 0.35 nbmoad.
Paraphyses absent, substituted by periphysesh@asat wall dark
throughout. Asci clavate, the wall I-. Spores lleml hyaline,
ellipsoid, thin-walled, 8 per ascus, 13-17(-18) x7(€3) pm.
Photobiont chlorococcoid. Without lichen substancélote: a
widespread species of open grasslands on calcasebstrata, most
common below treeline; probably more widespreadtaty, to be
looked for throughout the country.

91 Squamules small, densely imbricate, forming rureh

89 - Heteroplacidium imbricatum (Nyl.) Breuss
Thallus squamulose, pale greyish brown to brownéhl, rarely
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91

92

92
93
93
94

94

faintly pruinose at margin, K-, C-, KC-, P-, UV-g&amules 1-2 mm
broad, rounded to crenulate, concave to convexallystlattened,
smooth, contiguous, densely imbricate to form amshiof 2-4 cm in
diam. Lower surface whitish to yellowish white ary pale brown,
attached by 4-fim thick pale rhizohyphae which are usually present
only at the base of squamules. Upper cortex paregsiehymatous,
lower cortex absent. Perithecia rather rare, lamigiobose to
pyriform, half immersed, to 0.35 mm broad. Peritakbwall initially
pale, then brown, finally dark brown to black. Rdmngses absent,
substituted by periphyses. Asci clavate, the walSpores 1-celled,
hyaline, narrowly ellipsoid, thin-walled, 8 per as¢ 12-16 x 5-7
um. Pycnidia dark. Conidia cylindrical, 3-4 x d@m. Photobiont
chlorococcoid. Without lichen substances. Notefisaures of hard
calcareous rocks and amongst mosses, esp. limestosbeltered
situations, mostly below the montane belt. Certaivgrlooked, and
much more widespread in lItaly.

Squamulesmall to large, not densely imbricate, never fog
cushions 92

Rhizines present (do not confuse true rhizinesclwiaire forme
by bundles of hyphae, with rhizohyphae, which csinsd
individual hyphae - if you are not certain, obseaveection udel
the microscope!) 93

Rhizines absent 96
Perithecial wall dark throughout

Perithecial wall pale throughout

Perithecial wall black, friable, carbonaceous

90 - Anthracocarpon virescens (Zahlbr.) Breuss

Thallus squamulose, brown, K-, C-, KC-, P-, UV-.u8mules 2-4
mm broad, rounded to lobulate, flattened to slightinvex, smooth,
scattered to contiguous on a dark hypothallus. kameface pale at
first, but often blackening with age, attached bymat of dark
rhizohyphae and by 0.5-1.5 mm long, mostly simglearse, dark
rhizines. Upper cortex paraplectenchymatous, loggetex absent.
Perithecia frequent, laminal, pyriform, half immeds to 0.5 mm
broad, with a 30-50um thick, carbonaceous, entire exciple.
Paraphyses absent, substituted by periphyses.nas@wly clavate,
the wall I-. Spores 1-celled, hyaline, thin-wallagry variable in
shape and size, from elliptical to club-shapedeBascus, (13-)15-
20(-23) x (6-)7-9um. Pycnidia laminal, to 20Am in diam. Conidia
cylindrical, (5-)6-8(-9) x 1.5um. Photobiont chlorococcoid. Without
lichen substances. Note: a mainly mediterraneartiepeof dry
grasslands on calcareous substrata; known only f@atabria in
Italy; overlooked or confused with related speciesthe past,
probably more widespread, esp. in the south.

Perithecial wall blackish brown, not carbonaseou

153

94
95



91 - Clavascidium umbrinum (Breuss) Breuss

Thallus squamulose, medium to dark brown, dulluemse, K-, C-,
KC-, P-, UV-. Squamules 2-4 mm broad, rounded ightlly lobed,
flattened, smooth, dispersed or loosely aggregatetially not
overlapping, rather thin and fragile. Lower surfgzde to usually
dark, attached by simple dark rhizines and by 4gBnSthick, brown
rhizohyphae. Upper cortex paraplectenchymatouss@@m thick.
Lower cortex absent. Perithecia frequent, lamibedadly pyriform,
half immersed, without involucrellum, up to 0.4 ntimoad, with
black-brown walls. Hymenium I+ red, K/I+ blue. Ppihngses absent,
substituted by periphyses. Perithecial wall darkodlghout. Asci
clavate, thin-walled, the wall I-. Spores 1-cellgdjaline, thin-
walled, 8 per ascus. Pycnidia laminal, or absennidia oblong-
ellipsoid, 3-4.5 x ca. 1..um. Photobiont chlorococcoid. Without
lichen substances. Note: only known from Piemolnt¢ with a wide
distribution, this species should be looked footiher parts of Italy.

95 Squamules flattened to weakly convex, not pruind3gcnidic
laminal. Spores ellipsoid, 12-15(-17) x (5.5-)677%) um

92 - Placidium lacinulatum (Ach.) Breuss

Thallus squamulose, brown, dull, non pruinose ory velightly
pruinose, K-, C-, KC-, P-, UV-. Squamules 3-8 mmaduat, 0.3-0.5
mm thick, rounded at first, then crenulate, flatignto weakly
convex, smooth, with undulate-crisped edge, seattay contiguous,
rarely overlapping. Lower surface pale brown, somes$ darkening,
attached by numerous to scarce dichotomously beshclobust,
100-300um thick, several mm long, pale to brown rhizinax] &y
colourless, 4-5um thick rhizohyphae. Upper and lower cortex
paraplectenchymatous, the lower cortex poorly dped, the cells
not arranged in vertical rows. Perithecia frequdatminal, half
immersed, globose to broadly pyriform, to 0.65 mmmdiam., the
wall colourless to pale brown throughout. Hymenikii+ blue.
Paraphyses absent, substituted by periphyses.ciedrical, thin-
walled, I-, without a tholus. Spores 1-celled, lya] ellipsoid, thin-
walled, 8 per ascus, uniseriate, 12-15(-17) x §6:3{-7.5) um.
Pycnidia laminal, immersed, black, to 0.5 mm inndiaConidia
oblong-ellipsoid, 3-4(-5) x 1.3-Zum. Photobiont chlorococcoid
(Myrmecig. Without lichen substances. Note: a mainly
mediterranean to mild-temperate species of loesk aaiciferous
ground, most frequent in dry grasslands. Confusetth weélated
species in the past, probably much more widesprekely.

95 Squamules mostly subconcave, withtugmed margins, at least
part greypruinose. Pycnidia marginal. Spores broadly eliigh
(12-)14-18(-19) x (7-)7.5-9(-1@m

93 - Placidium semaforonense Breuss

Thallus squamulose, brown, often grey-pruinoseagms, dull, K-,
C-, KC-, P-, UV-. Squamules 3-7 mm broad, roundedollate,
flattened, smooth, with an undulate, mostly up-¢grnmargin,
scattered to contiguous, not imbricate. Lower sugrfpale, but often
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becoming dark with age, attached by dichotomousinthed, (50-
)100-250 um  long, robust rhizines. Upper cortex
paraplectenchymatous, lower cortex poorly diffeigatl, with cells
not arranged in vertical rows. Rhizohyphae cologtlésin (3.5-5.5
pum thick). Perithecia frequent, laminal, half immests globose to
pyriform, to 0.5 mm in diam. Perithecial wall patbroughout.
Hymenium K/I+ blue. Paraphyses absent, substitbjederiphyses.
Asci subcylindrical, thin-walled, |-, without a thus. Spores 1-
celled, hyaline, broadly ellipsoid, thin-walledp8r ascus, uniseriate,
(12-)14-18(-19) x (7-)7.5-9(-1@)m. Pycnidia black, marginal, semi-
immersed. Conidia ellipsoid, 3-4.5 x 1.5-gm. Photobiont
chlorococcoid Myrmecig. Without lichen substances. Note: a
macaronesian-mediterranean to irano-turanic lichesp known
from on fine-sandy soils in open, dry mediterrangeasslands and
garrigues; to be looked for further in dry areathef south.

96 Perithecial wall <2%m thick (section!)

96
97

97
98

94 - Placidium michelii A.Massal.

Thallus squamulose, pale to dark chestnut browth, mlot pruinose,
thin, closely adpressed to the substratum, K-, KG&3;, P-, UV-.
Squamules 1-5 mm broad, rather thin (to QU5 thick)rounded to
undulate, flattened, smooth, scattered to contigubower surface
black, attached by a dense mat of 446 thick, colourless
rhizohyphae. Upper cortex paraplectenchymatousi@@m thick,
without or with a very thin epinecral layer. Lowaartex thin, poorly
differentiated, consisting of 1-3 layers of celthe lower ones
pigmented. Perithecia frequent, laminal, pyrifotralf immersed, to
0.35 mm in diam., the wall rather thin (to 2&m), initially
colourless, but soon darkening throughout, starfiiom the ostiole.
Paraphyses absent, substituted by periphyses. Hymég/I+ blue.
Asci cylindrical, thin-walled, |-, without a tholusSpores 1-celled,
hyaline, ellipsoid, thin-walled, 8 per ascus, urise, 11-15 x 5-6
pum. Pycnidia rare, laminal, immersed, black. Conidialong-
ellipsoid, 2.5-3.5 x ca. 1.5um. Photobiont chlorococcoid
(Myrmecig. Without lichen substances. Note: a mainly teratger
lichen, found on mineral, esp. sandy soil in opaasgiands.
Confused with related species in the past, and ptgbmore
widespread, also in the south

Squamules 2-7 mm broad. Rhizohyphae 4.5480%hick

95 - Placidium squamulosum (Ach.) Breuss

Thallus squamulose, brown, dull to somewhat shiolgsely
adpressed to the substratum, K-, C-, KC-, P-, IBuamules 2-5(-
7) mm broad, 0.2-0.4 mm thick, rounded to crenuldttened,
smooth, scattered to contiguous, the margins cargly up-turned.

155

Perithecial wall >2%m thick 97
Pycnidia laminal, fully immersed in the squamules, abser
(observe carefully several squamules!) 98
Pycnidia marginal, prominent 99



Lower surface pale, but often blackening esp. endéntre, attached
by a dense mat of 4.5-65n thick, colourless rhizohyphae. Upper
cortex paraplectenchymatous 30-f thick, lower cortex poorly
developed. Perithecia frequent, laminal, broadlyifpsm, half
immersed, to 0.7 mm in diam., the wall pale thraugh 25-30um
thick. Paraphyses absent, substituted by periphyggaenium K/I+
blue. Asci cylindrical, thin-walled, I-, without tholus. Spores 1-
celled, hyaline, ellipsoid, thin-walled, 8 per ascuniseriate, 12-16
X (5-)5.5-7.5(-8)um. Pycnidia laminal, immersed, black, 0.2-0.5(-
0.7) mm in diam. Conidia oblong-ellipsoid, (2.5-)3wh long, 1.3-2
um broad. Photobiont chlorococcoidyrmecig. Without lichen
substances. Note: a widespread holarctic lichamdmn calciferous
soil, often amongst bryophytes, in open dry grami$a mostly but
not always below treeline; probably the most comrmspecies of the
genus in ltaly.

98 Squamules 0.7-2(-3) mm broad. Rhizohyphae 3i&%hick

96 - Placidium tenellum (Breuss) Breuss

Thallus squamulose, brown, dull, not pruinose, &-, KC-, P-,

UV-. Squamules 0.7-2(-3) mm broad, mostly roundetkast when

young, flattened, smooth, scattered to contigudusver surface

pale, but often darkening esp. in the centre, lagdcby 3.5-4.5
pum thick, colourless rhizohyphae. Upper and lower eort
paraplectenchymatous. Perithecia frequent, lampyaiform, to 500

pm in diam., half immersed, the wall pale throughd®araphyses
absent, substituted by periphyses. Hymenium K/lteblAsci

subcylindrical, thin-walled, I-, without a tholu§pores 1-celled,
hyaline, ellipsoid, thin-walled, 8 per ascus, un@e, 12-14 x 5-7
pm. Pycnidia laminal. Conidia ellipsoid to subcylimadd, 3-4 x 1.5

pm. Photobiont chlorococcoid Myrmecig. Without lichen

substances. Note: a widespread, but apparentlyspeeies of dry,
very open grasslands on calcareous substrata,dix¢eaastward to
Mongolia. To be looked for in other dry-warm are&she south.

99 Cells of lower cortex arranged in vertical rowsc{sen!). Conidi:
5-7um long 100

99 Cells of lower cortex not arranged in vertical ro@snidia 3-5um

long

101

100 Below treeline. Most squamules >6 mm broad, withia margin

97 - Placidium adami-borosi Szatala

Thallus squamulose, reddish brown, dull to slighghiny, usually
loosely attached, K-, C-, KC-, P-, UV-. Squamulesrenor less
rounded, smooth, (3-)6-12 mm broad, flat to concaeattered to
contiguous, the often up-turned margins not maskesliollen.
Lower surface black, attached by pale rhizohyph#aper cortex
paraplectenchymatous. Cells of lower cortex arranigedertical
rows. Perithecia frequent, laminal, half immersegobose to
pyriform, to 550um in diam., the wall pale throughout. Paraphyses
absent, substituted by periphyses. Hymenium K/lteblAsci
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subcylindrical, thin-walled, I-, without a tholu§pores 1-celled,
hyaline, ellipsoid, thin-walled, 8 per ascus, urisge, 14-17 x 6-7.5
pum. Pycnidia marginal, prominent, to 2%0n in diam. Conidia
bacilliform, (4.5-)5-6(-6.5) x 1-1.5um. Photobiont chlorococcoid
(Myrmecig. Without lichen substances. Note: a mainly
mediterranean (-montane) lichen, found on soilsivddr from
metamorphic base-rich rocks in dry grasslands. lppcammon in
the siliceous mountains of Sardegna and Calabria.

100 Above or near treeline. Most squamules <6 mm breeth <
distinctly thickened margin

98 - Placidium lachneum (Ach.) de Lesd.

Thallus squamulose, reddish brown to brown, dull, &, KC-, P-,
UV-. Squamules 2-7(-10) mm broad, rounded to ceerfitttened to
mostly concave, smooth, with a thick, up-turnediemf darker
margin. Lower surface black, attached by (5.5--8) um thick,
pale rhizohyphae. Upper cortex paraplectenchymatdQs60 um
thick, with a very thin or without an epinecral éay Cells of lower
cortex arranged in vertical rows, the lowermostsookearly black.
Perithecia frequent, laminal, pyriform, half immeds the wall pale
throughout. Paraphyses absent, substituted by hyeeag.
Hymenium K/I+ blue. Asci cylindrical, thin-walled;, without a
tholus. Spores 1-celled, hyaline, ellipsoid, thiaked, 8 per ascus,
uniseriate, (13-)14-17(-19) x 6-8(-9um. Pycnidia marginal,
prominent and knotty, black, 200-400(-6Q@n in diam. Conidia
bacilliform, 5-7 um long. Photobiont chlorococcoidMyrmecia.
Without lichen substances. Note: a mainly boreaftaoe to arctic-
alpine, circumpolar lichen, found on terricolouydphytes and on
more or less organic calciferous soil; occurringtighout the Alps,
and in the highest mountains of the Apennines.

101 Squamules with very thin hairs, at least at theippery (thi

character is difficult to observe: carefullexamine sever
squamules under the binocular!)

99 - Placidium pilosellum (Breuss) Breuss

Thallus squamulose, yellowish brown, tan or moreelya dark
brown, thin, K-, C-, KC-, P-, UV-. Squamules 2-6 nimoad, rather
thin (0.25-0.4 mm thick), more or less roundeditdiaed to weakly
convex, smooth, with a more or less up-turned, latdwedge, and
with very thin hairs, at least near the marginsig¢bular!). Lower
surface usually pale. Upper cortex paraplectenchymsa 40-60um
thick, lower cortex indistinct, with cells not anged in vertical
rows. Rhizohyphae pale, 4¢6n thick. Perithecia frequent, laminal,
broadly pyriform, half immersed, to 0.5 mm in diaPerithecial wall
colourless to pale yellowish brown throughout. Phy@es absent,
substituted by periphyses. Hymenium K/I+ blue. Asglindrical,
thin-walled, |-, without a tholus. Spores 1-cellégaline, ellipsoid,
thin-walled, 8 per ascus, uniseriate, (10-)12-19)>4(5-)5.5-7(-7.5)
pm. Pycnidia generally scarce, marginal, prominend &notty,
black, 200-300um in diam. Conidia 3-4 (4-5um long, 1.3-1.8
pm broad, oblong-ellipsoid. Photobiont chlorococcoMy(mecig.
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Without lichen substances. Note: a mediterraneanild-temperate
lichen, found on calciferous soil rich in humusteof growing
amongst bryophytes. A recently-described specieso(d records),
certainly much more widespread throughout the agunt

101 Squamules without hairs 102

102 Squamules more or less rounded &¥m long, brownish. A ve
rare species, probably restricted to the Alps

100 - Placidium imbecillum (Breuss) Breuss

Thallus squamulose, brownish, dull to somewhatysHfn, C-, KC-,
P-, UV-. Squamules 2-5 mm broad, rounded to mostigulate,
concave to flattened, smooth, with an up-turneceetigwer surface
black, brown at the periphery, attached by col@slé-6um thick
rhizohyphae. Upper cortex paraplectenchymatous,elowortex
poorly developed, the cells not arranged in velrtioas. Perithecia
frequent, laminal, pyriform, half immersed, to 4Q@n in diam.
Perithecial wall pale throughout. Paraphyses abseristituted by
periphyses. Hymenium K/I+ blue. Asci cylindricahirt-walled, I-,
without a tholus. Spores 1-celled, hyaline, elligsahin-walled, 8
per ascus, uniseriate, (12.)14-18(-20) x gr8. Pycnidia marginal,
poorly evident. Conidia bacilliform, 3-5 x 1-1/3m. Photobiont
chlorococcoid lyrmecig. Without lichen substances. Note: known
from the Austrian Alps, and from several isolate@htisns in
southern Europe; to be looked for in the ltaliapsAl

102 Squamules clearly elongated, >5 mm long, reddistwvibr A rathe
common species throughout Italy

101 - Placidium rufescens (Ach.) A.Massal.

Thallus squamulose to subfoliose, reddish browti, tdusomewhat
shiny, thick, K-, C-, KC-, P-, UV-. Squamules 6-fim long, 3-5
mm broad, to 0.6 mm thick, rounded at tips, withastly up-turned,
undulate margin, pale to dark brown below, ofteackéning in the
centre. Upper cortex paraplectenchymatous, 4@u80thick, with
epinecral layer of variable thickness. Medulla
prosoplectenchymatous. Lower cortex well-developed,
paraplectenchymatous, the cells not arranged iticaérrows.
Rhizohyphae colourless, (5.5-)6-7.5(-8jn thick, mostly absent
near the margins of squamules. Perithecia freqleminal, broadly
pyriform, half immersed, to 0.5 mm in diam. Perdia¢ wall pale
throughout. Paraphyses absent, substituted by hyseg.
Hymenium K/I+ blue. Asci cylindrical, thin-walled;, without a
tholus. Spores 1-celled, hyaline, ellipsoid, thialed, 8 per ascus,
uniseriate, 15-20(-22) x (7-)7.5-9(-1Q)m. Pycnidia marginal,
usually abundant, prominent and knob-like, blackni@@ oblong-
ellipsoid to subcylindrical, 3-5 x 1.3-2(-2.3um. Photobiont
chlorococcoid Myrmecig. Without lichen substances. Note: a
mediterranean to mild-temperate, probably holatatien, found on
seepages of calcareous rocks, almost always witbnies of
cyanobacteria, rarely on plant debris, calcifersoi$, terricolous or
epilithic bryophytes, from the lowlands to the dpiee belt.
Widespread throughout the country, except the Bmpl
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3

Key 4 - Crustose lichens

With cyanobacteria (photobiont layer bluish-greéesection)
Without cyanobacteria (photobiont layer brigheer to orange-
green in section) 7

Apothecia non lecanorine, without a thalline nrargontaining
algal cells (if with perithecioid apothecia see K8y opt. 1t
Gloehoeppia turgidp

1 - Heppia lutosa (Ach.) Nyl.

Thallus squamulose to subcrustose, brown to braackbthick, K-,
C-, KC-, P-. Squamules (1-)3-5 mm broad, to p@®thick, concave
at least when young, often granulose, mostly cootig, appressed
to the substratum, attached by a dense mat of te. Upper
and lower cortex absent. Apothecia frequent, withauthalline
margin, semi-immersed, up to 2 mm diam. Disc daddish brown,
urceolate, concave. Margin indistinct. Epitheciumovimish, K-.
Hymenium [+ blue, 110-15@m thick. Hypothecium colourless.
Paraphyses simple, distinctly thickened above, .frefsci
prototunicate, thin-walled, cylindrical to ovoid.p&es 1-celled,
hyaline, ellipsoid, thin-walled, 8 per ascus, 15-247-10 pm.
Pycnidia dark. Conidia bacilliform. Photobiont cyhacterial
(Scytonemdike). Without lichen substances. Note: on mordess
calciferous soil in dry grasslands; probably morieespread, but
certainly not common, also in the south.

Apothecia lecanorine, with a thalline margin @dning algal cells 3

Spores 1-celled

2 - Moelleropsis nebulosa (Hoffm.) Gyeln.

Thallus crustose, pale blue-grey to dark blue-hlagkanulose-
subleprose, the granules 0.03-0.1 mm diam., forménghick,
compact to cracked crust, K-, C-, KC-, P-, UV-. Mpecia frequent,
lecanorine, semi-immersed in the thallus, to 1.5 wham. Disc
brown, margin granulose. Epithecium brownish. Hymen
colourless, K/I+ blue-green turning reddish brovitypothecium
brownish, of intricately interwoven hyphae. Paragds/ simple,
scarcely swollen at tips, conglutinate. Asci nafgowylindrical,
thin-walled, apically thickened, the apex with abllte apical dome.
Spores 1-celled, hyaline, ellipsoid, 8 per ascus; to biseriate in
the asci, (11-)13-17(-20) x 648n, sometimes attenuated at one end,
with a single oil droplet. Pycnidia unknown. Phadtots
cyanobacterialNostog, in short chains. Without lichen substances.
Note: a mild-temperate early coloniser of clay-sasdil, esp. earth
banks along unpaved roads, in humid areas witbesilis substrata;
most frequent in Tyrrhenian Italy, from the lowlan¢but only in
very humid areas) to the mountains, with optimunthi@ montane
belt of Tyrrhenian Italy.
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3 Spores many-celled, submuriform

4  Spores 4 per ascus. Most apothecia >1 mm diam

3 - Collema limosum (Ach.) Ach.

Thallus foliose to subcrustose, gelatinous when, wark olive-

brown to bluish-blackish, thin and film-like, up ®cm diam., K-,

C-, KC-, P-, UV-. Lobes flattened, contiguous, adpesl to the
substratum, poorly evident to absent, smooth t@sagthe margins
somehow swollen. Upper and lower cortex absent. thigma

frequent, rounded, lecanorine, innate to adpress&¢;4) mm diam.
Disc brown to blackish brown, slightly concave mmneex; margin

thick to thin in old apothecia, smooth to (rarelgpulate, with an
euthyplectenchymatous  excipulum.  Epihymenium  bretvni
Hymenium colourless, 1+ blue, 90-12(m tall. Hypothecium
colourless. Paraphyses simple or sparingly branokitd clavate to
subglobose tips. Asci narrowly clavate, the apéskitwith a I+ blue

apical dome and a I+ blue annulus projecting dowdiya Spores
many-celled, hyaline, oblong to subovoid, submunifo (2-)4 per

ascus, 20-40 x 7-1Bm. Pycnidia very rare. Conidia straight, 4.5-6
1-1.8 um. Photobiont cyanobacterialN¢stog in long chains.
Without lichen substances. Note: a holarctic, temgeto boreal-
montane, short-lived species of mineral, clay gail disturbed

habitats; certainly overlooked, but never commohaty.

4  Spores 8 per ascus. Most apothecia <1 mm diam.

5 PhotobiontScytonemdike (cells 6-12 x 3-10um, isolated or i
small groups)

4 - Epiphloea terrena (Nyl.) Trevis.

Thallus crustose to subsquamulose, pale brownigkltowish grey,
sometimes thin and inconspicuous, K-, C-, KC-,W;. Areolae 1-
4 mm broad, 0.1-0.2 mm thick, digitate and rad@ttl around the
apothecia, paraplectenchymatous in section. Ap@hé&equent,
without a thalline margin, but sometimes contairafggpl cells at the
base of the proper margin, sessile, 0.5-1 mm dRisc brown to
black, flat, smooth. Margin thin, smooth, persisteBpithecium
reddish brown. Hymenium and hypothecium colourlgsise
hypothecium sometimes pale brown). Spores hyalimarowly
ellipsoid, submuriform, 8 per ascus, 18-38 x (8t©pm, with 4-7
horizontal septa and a few vertical septa. Photul8cytonemdike,
in more or less rounded colonies. Without lichebssances. Note:
on bare siliceous soil in mediterranean grasslat$ garrigues;
much overlooked in ltaly, being known only from Ligg, to be
looked for further in the south, but certainly wotmmon.

5 PhotobiontNostoc (cells spherical, 3-@m in diam., mostly i
short chains)

6 Thallus crustose-granulose, apothecia mostly siitmmersec
with a thin margin. Most spores with 1 transvessgtum, 1628 x

7-15um
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5 - Leptogium byssinum (Hoffm.) Nyl.
Thallus crustose, brownish to bluish green, getatinwhen wet,
thin, areolate-granulose, K-, C-, KC-, P-, UV-. Al@e up to 3 mm
broad, densely granulose, contiguous, paraplecyemaious
throughout, often with one layer of cortical cell&pothecia
frequent, lecanorine, rounded, semi-immersed orai@gn0.4-0.8
mm. Disc brown, first concave, then flat, margiimthEpithecium
very pale brownish. Hymenium and hypothecium cdiag.
Paraphyses conglutinate, mostly simple, the apsvesllen. Asci
narrowly clavate, the wall K/I+ blue, apical domalg blue with a
dark blue axial tube. Spores ellipsoid, submurifo(@)8 per ascus,
14-33 x 7-15um. PhotobionfNostog in short chains. Without lichen
substances. Note: an inconspicuous, largely oveelboephemeral
lichen of calciferous-clayey soil, certainly moredespread in Italy.

6 Thallus smalsubsquamulose, apothecia concave, sessile, \
rather thick margin. Most spores with 2 transvessqdta, 2432 x
13-16pum

6 - Leptogium biatorinum (Nyl.) Leight.
Thallus crustose to small-subsquamulose, brownikttkb thin,
granulose-areolate, K-, C-, KC-, P-, UV-. Areolaeargilose,
crenate, flattened, contiguous, sometimes almdsscgiamulose to
lobulate. Apothecia frequent, lecanorine, roundseksile, slightly
constricted, 0.4-0.8 mm diam. Disc brown, concawargin thick.
Epithecium very pale brownish. Hymenium and hypoilna
colourless. Paraphyses conglutinate, mostly simphe apices
swollen. Asci narrowly clavate, the wall K/I+ bluapical dome pale
blue with a dark blue axial tube. Spores ellips@dbmuriform, 8
per ascus, 24-32 x 13-16m. PhotobiontNostoc Without lichen
substances. Note: a temperate ephemeral licheistafloed habitats,
most frequent on concrete walls, but also foundaloiferous soil;
certainly more widespread, esp. in urban areaswb#die montane
belt, but overlooked, or confused with other specie

7  Thallus dark, from black to very dark brown
Thallus not dark 15

With perithecia. WithTrentepohlia(photobiont layer oranggreer
in section)

7 - Porina mammillosa (Th.Fr.) Vain.

Thallus crustose, green-grey to dark grey, oftegeil brown-purple,
rather thick, more or less continuous, K-, C-, K&;, UV-.
Perithecia frequent, up to 0.5 mm diam., black,bgke, half
immersed, with an apical, thick involucrellum, partovered at the
base by a thalline layer. Perithecial wall (in &&tt black outside,
purple-red to orange in the inner part, somehowerpdelow.
Paraphyses simple, not apically thickened, freeiphgses absent.
Asci cylindrical, thin-walled, not or only slightlyhickened at tip,
without tholus, I-. Spores 4-celled, hyaline, fosifi, 8 per ascus,
25-40 x 4-6 um. Photobiont trentepohlioid. Without lichen
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substances. Note: an arctic-alpine, probably cipnlar species,
found on bryophytes and plant debris on siliceausssata. Known
only from Piemonte, certainly much more widesprémdughout the
Alps.

8  With apothecia. With chlorococcoid algae (photobilayer brigh
green in section) 9

9 With soredia

8 - Trapeliopsis gelatinosa (Flérke) Coppins & Piies

Thallus crustose, dark green-brown to dark greewy;gwith or
without pale green, farinose soredia, thin, cortiraito granulose,
K-, C-, KC-, P-, UV-. Soralia initially rounded, @¢h confluent, much
paler than thallus, K-, C-, KC-, P-. Apothecia fueqt, rounded,
without a thalline margin, sessile, slightly coigerd, 0.3-1.5 mm
diam. Disc dark green-grey to grey-black, flat, gmar thin.
Epithecium green, K+ brownish. Paraphyses slerateastomosing,
ramified, not apically thickened, conglutinate. Asclavate-
cylindrical, thin-walled, I+ pale blue, with a srhit blue cap inside
the thickened apex. Spores 1-celled, hyaline, s#ligh thick-walled,
8 per ascus, 8-14 x 4.5{6m. Pycnidia dark, immersed. Conidia
cylindrical. Photobiont chlorococcoid. Without leh substances.
Note: a boreal-montane to cool-temperate earlyniséw of mineral
soil, sometimes overgrowing bryophytes and plantbride
Widespread throughout the Alps, most common nearalmve
treeline.

9 Without soredia 10
10 Thallus KC+ red, with gyrophoric acid

9 - Placynthiella icmalea (Ach.) Coppins & P.James

Thallus crustose-granulose, pale to dark browngneodess shining,
K-, C+ red, KC+ red, P- (reactions best seen in sypasparations).
Granules simple to (mostly) minutely coralloid, 250(-200) um
diam., not becoming yellowish green when wet, thalltis
resembling a brown, subisidiate crust. Apotheciee,ravithout a
thalline margin, up to 0.6 mm diam (usually lesB)sc blackish
brown to black, pinkish brown in shade-forms, ftat slightly
convex. Margin thin, persistent, generally paleranth disc.
Epithecium K-, C+ red, KC+ red. Paraphyses ramifislollen at
apices. Asci cylindrical-clavate, thin-walled, thgical dome mostly
I-, rarely weakly I+ blue. Spores 1-celled, hyalimdipsoid, 8 per
ascus, 8-12 x 4-gm. Pycnidia unknown. Photobiont chlorococcoid.
With gyrophoric acid and variable amounts of 5-Gimgthiascinic
acid. Note: a widespread, mainly northern holaritisen found on
disturbed soil, turf, decomposed lignum (commorsturmps), much
more rarely on acid bark, and then mostly on bpaats of trunks;
most frequent in the Alps, but extending south téalx@a through
the Apennines, i€astaneastands.

10 Thallus KC-, without gyrophoric acid 11

11 Spores many-celled, muriform
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10 - Lopadium pezizoideum (Ach.) Kérb.

Thallus crustose, dark brown to dark green-browanglose, K-, C-,
KC-, P-, UV-. Apothecia frequent, rounded, withoat thalline
margin, strongly constricted to almost substipitat@&-1.2 mm diam.
Disc black, strongly concave to finally flat. Manghick, prominent,
black, but brownish in outer part, somehow shiny,
pseudoparenchymatous in section. Epithecium K-, Hgamenium
colourless, I+ blue. Hypothecium dark brown to klaBaraphyses
simple to ramified, relatively thick (ca. 2iBn) with dark, swollen,
conical caps. Asci subcylindrical, thick-walled,ethwall 1+ blue,
with a narrow, cap-like I+ blue tholus and a braadilar chamber.
Spores ellipsoid, hyaline to very pale brown aturigt, strongly
muriform, 1 per ascus, 70-115 x 23-4am. Photobiont
chlorococcoid. Without lichen substances, or wittacés of
atranorin. Note: a circumboreal-montane lichen tban bryophytes
and plant debris over siliceous rocks; probablyrieted to the Alps,
near or above treeline.

11 Spores 1-celled 12
12 Thallus thick, composed by lobulate areolaeatti 0.5 mm broad

11 - Lecidoma demissum (Rutstr.) Gotth.Schneid. &tel

Thallus crustose to subsquamulose, dark brown éy-igrown in
shade, thick, K-, C-, KC-, P-, UV-. Areolae 1-2(sn broad, flat to
convex, contiguous, forming a compact crust to 8rciiam. Lower
surface brown-black. Medulla I-. Apothecia frequentthout a
thalline margin, sessile to adnate, 0.5-1.5 mm diaoften
coalescing. Disc dull brown-black, paler when witt to weakly
convex. Margin thin, indistinct in old apothecigitiecium reddish
brown. Hymenium colourless, to {0n tall, I+ blue. Hypothecium
colourless. Paraphyses simple, distinctly thickealedve, with dark
cap, conglutinate. Asci thin-walled, clavate, wihl+ pale blue
apical dome and a darker blue tubular structurerep 1-celled,
hyaline, ellipsoid, thin-walled, 8 per ascus, (1P-16(-17) x 5.5-7
pum. Photobiont chlorococcoid. Without lichen substs Note: a
circumpolar, arctic-alpine lichen, found on clayilsosarely on
siliceous rocks, in clearings of Alpine grasslamdth a long snow-
lie. Widespread and rather common throughout thgsAmostly
above treeline.

12 Thallus thin, smooth to minutely granulose, ghenules <0.3nrr
in diam. 13

13 Thallus smooth. Spores subglobose, pfrblong

12 - Japewia tornoénsis (Nyl.) T@nsberg

Thallus crustose, brown, thin, continuous, smo&th,C-, KC-, P-,
UV-. Apothecia rounded, without a thalline margsessile, up to 0.8
mm diam. (usually less). Disc dark reddish brovtrgrgyly convex.
Margin mostly indistinct. Epithecium brownish, KG;, P-, N-, KC-.
Hymenium 50-80um tall, colourless. Hypothecium colourless.
Paraphyses anastomosing, ramified, distinctly #riekl above, to
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3.5 um thick. Asci broadly clavate, the apex thickerthnéin apical

beak. Spores 1-celled, hyaline, subglobose, veck-thalled (2-5-3

umthick), 8 per ascus, 16-22(-24) x (8-)10-Ln. Photobiont
chlorococcoid. Without lichen substances. Note:iraumboreal-

montane species, found on twigs of shrubs, onctdoius mosses
and plant debris; largely overlooked or misunderdtin the past;
certainly widespread, and locally not rare, thraughthe Alps, esp.
near or above treeline.

13 Thallus granulose. Spores ellipsoid, <ufh long. Epitheciur
brown (if epithecium green seeBapeliopsis gelatinoga 14

14 Granules wart-like (100-300m), becoming yellowish green wt
wet

13 - Placynthiella oligotropha (J.R.Laundon) Coppn&
P.James

Thallus crustose, dark reddish-yellowish brown, ngtase-
verrucose, K-, C-, KC-, P-. Granules very coarsartiike (100-300
pum), becoming yellowish green when wet. Apotheciagfrent,
without a thalline margin, up to 0.6 mm diam. Disownish black,
first flat and marginate, then often convex, withiadistinct margin.
Epithecium hypothecium and excipulum reddish brown, C-,
KC-. Paraphyses ramified, with swollen tips. Asgilirdrical-
clavate, thin-walled, the apical dome I- or weallyblue. Spores 1-
celled, hyaline, ellipsoid, 8 per ascus, 10-145¢@um. Photobiont
chlorococcoid. Without lichen substances. Noteoal-temperate to
boreal-montane, probably circumpolar lichen, foendsoil and turf,
mostly in clearings of woodlands; ranging througtibe Alps.

14 Granules small, less than 1én, not becoming/ellowish gree
when wet

14 - Placynthiella uliginosa (Schrad.) Coppins & Fames

Thallus crustose, dark green to dark brown, grawjl&-, C-, KC-,
P-,UV-. Granules not very coarse (20-1Q0n), not becoming
yellowish green, but often slightly subgelatinoubew wet, often
minutely rugose when dry. Apothecia frequent, witha thalline
margin, up to 0.4 mm diam. (usually less), oftemlescing. Disc
pale pinkish brown to (rarely) black-brown, flat fitst, rapidly
becoming convex. Margin indistinct in old apothedipithecium
reddish brown, K-, C-, KC-. Paraphyses ramifie@ytgly thickened
above. Asci cylindrical-clavate, thin-walled, thpieal dome I- or
weakly I+ blue. Spores 1-celled, hyaline, ellipsd8dper ascus, 9-
14(-16.5) x (4-)5-6(-7)um. Photobiont chlorococcoid. Without
lichen substances. Note: a cool-temperate to baoneatane,
probably circumpolar lichen of acid soil or stropglecomposed
lignum; most frequent in the Alps, much rarer ie #ypennines and
in the mountains of Sicilia and Sardegna, whei®ritostly found on
lignum, in oldCastaneastands.

15 Thallus bright (greenish-) yellow to orange

15 Thallus not bright yellow to orange
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16 With soredia 17
16 Without soredia 19
17 Thallus K-, without anthraquinones. Apotheciackl

15 - Arthrorhaphis citrinella (Ach.) Poelt

Thallus crustose, areolate, bright yellow-greem,tK-, C-, KC-, P-,
UV+orange. Areolae 0.5-1(-2) mm broad, rounded;, fita mostly
convex, contiguous, fragile. Soredia diffuse, gtanuApothecia
rare, rounded, without a thalline margin, sessdel.5 mm diam.,
usually less. Disc black, flat to finally convexnsoth. Margin thin,
smooth, black. Epithecium dark grey-green, K-. Hgium
colourless, inspersed with oil droplets, |-. Pass@ls slender,
anastomosing, ramified, not apically thickened, efreMargin
(section) dark grey green. Asci bitunicate, claydte scarcely
thickened at apex, with an ocular chamber. Spord$-&elled,
hyaline, acicular, thin-walled, 8 per ascus, (40-¥%(-110) x 2.5-
3.5(-4) um. Pycnidia unknown. Photobiont chlorococcoid. With
rhizocarpic acid, epanorin, and traces of atrand¥iote: an arctic-
alpine, circumpolar species, found on mosses aihdico in humus
in sheltered situations; older thalli are lichedisgounger ones are
lichenicolous. Restricted to above or near trealirtbe Alps.

17 Thallus K+ red, with anthraquinones. Apothecange 18

18 Coastal-mediterranean

16 - Caloplaca limonia Nimis & Poelt

Thallus crustose, yellow to yellowish green, areglgranulose, K+
red, C-, KC-, P-. Areolae flattened, contiguoussigy covered by
diffuse, 40-80um diam., granular soredia (blastidia). Upper cortex
paraplectenchymatous, evident only in young squesaidpothecia
rather rare, lecanorine, sessile. Disc yellow, I€d.rMargin thick,
sorediate, yellow, K+ red. Epithecium vyellowish, Kred.
Hypothecium colourless. Asci clavate, bitunicatéckened at apex

with a broad internal beak, I+ blue in the outert g the apex.
: Spores 2-celled, hyaline, ellipsoid, polar-dibles8 per ascus, 8-16
X 4-8 um. Photobiont chlorococcoid. With anthraquinondwml{tis
and apothecia). Note: a rare mediterranean licfeand on
calciferous rocks, soil, bryophytes, in open, moreless coastal
habitats, often in sites visited by birds.

18 Subalpine to alpine

17 - Caloplaca bryochrysion Poelt

Thallus crustose, initially subsquamulose, butrofransformed into
a more or less uniform sorediate crust, pale oraggkow,
continuous, K+ red, C-, KC-, P-. Soredia diffuselep orange
yellow, K+ red. Apothecia extremely rare, sessite almost
substipitate. Disc K+ red. Margin thick, sorediat&;+ red.
Epithecium K+ red. Asci clavate, bitunicate, thickd at apex with
a broad internal beak, I+ blue in the outer pathefapex. Spores 2-
celled, hyaline, polar-diblastic, 8 per ascus. Bhiont
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19
19
20
20
21

21

chlorococcoid. With anthraquinones (thallus andtlapca). Note:
on mosses, soil and plant debris over calcareolsstratia in
sheltered, but well-lit situations above treelingtie Alps.

Thallus with radiating marginal lobes 20
Thallus without radiating marginal lobes 24
Spores 2-celled 21
Spores 1-celled 22

Spores ellipsoid, 12-20 x 446n. Thallus non-pruinose

18 - Caloplaca aurea (Schaer.) Zahlbr.

Thallus crustose, areolate, ochraceous yellow ange-yellow, non
pruinose, thick, to more than 4 cm broad, anchooethin layers of
soil in rock fissures by bundles of rhizine-likepimae, K+ red, C-,
KC-, P-. Areolae 1-2(-3) mm broad, flattened to veon smooth,
contiguous, the marginal ones often elongate, ® @m long.
Apothecia frequent, lecanorine, sessile, slightigstricted, 0.5-1.5(-
2) mm diam. Disc orange-brown, flat to convex, sgoK+ red, C-,
P-. Margin thick, soon dividing into a thinner pespmargin, and a
thicker thalline margin. Epithecium orange, K+ rddymenium
colourless, 80-10(um thick. Hypothecium colourless. Paraphyses
not anastomosing, simple. Asci clavate, bitunictitiekened at apex
with a broad internal beak, I+ blue in the outert g the apex.
Spores 2-celled with an open, short (gi?h) septum, hyaline,
narrowly ellipsoid to fusiform, 8 per ascus, 12-204-7 pm.
Pycnidia orange-yellow, immersed. Conidia ellipsbidk-celled.
Photobiont chlorococcoid. With anthraquinones (tisal and
apothecia). Note: a species of the southern mawtai Europe,
found in fissures and cracks of calcareous rockd dolomite,
perhaps more widespread in the Alps.

Spores fusiform, 18-27 x 548n. Thallus pruinose

19 - Fulgensia pruinosa (Korb.) Poelt

Thallus crustose, whitish yellow to orange-yellgwuinose in the
central part, 1-2 cm broad, K+ red, C-, KC-, P-,tJpale orange.
Areolae 1-2(-3) mm broad, flattened, contiguous, rarginal ones
often elongate, anchored to thin layers of soikaok fissures by
bundles of rhizinoids. Apothecia frequent, numerol@sanorine,
rounded, sessile, 0.5-1(-2) mm diam. Disc reddishnge to
brownish orange, flat, rugose, K+ red. Margin ttonange-yellow,
K+ red. Epithecium K+ red. Hymenium colourless,8®um thick.
Asci clavate, bitunicate, thickened at apex wittbraad internal
beak, I+ blue in the outer part of the apex. Sp@reslled, hyaline,
fusiform, thin-walled, 8 per ascus, 18-27(-30) X8 G#m. often
slightly constricted in the centre. Pycnidia oraiygow, immersed.
Conidia bacilliform. Photobiont chlorococcoid. Wiginthraguinones
(thallus and apothecia). Note: on steeply inclinedunderhanging
faces of calcareous rocks, mostly in fissures, siomes on epilithic
bryophytes. Known from the Alps, where it is cartgi more
widespread, the highest mountains of the C Apennines
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22 With schizidia (central parts of thallus covered bymerou
flattened to convex, scale-like areoles), ofterhaiit apothecia

20 - Fulgensia subbracteata (Nyl.) Poelt

Thallus crustose, pale yellow to orange-yellow, etmes
yellowish-white-pruinose, orbicular, with radiatimgarginal lobes,
the centre verrucose-areolate, to 3-4 cm diam.re¢h C-, KC-, P-,
UV+ pale orange. Lobes 0.5-1 mm broad and to 3 ronyg,l
flattened, contiguous, radiating from the centraktpof thallus,
which is densely covered by flattened, often eltegmd lobe-like
schizidia. Apothecia rare, lecanorine, sessile;1025mm diam. Disc
orange to brownish-orange, flat, smooth, K+ red.rdia thin,

orange-yellow, K+ red, at maturity separating irgtodarker and
thinner proper margin and a paler thalline mar@pithecium K+

red. Hymenium colourless, 60-0n thick. Asci clavate, bitunicate
thickened at apex with a broad internal beak, liebh the outer part
of the apex. Spores 1-celled, hyaline, ovoid tghdly pyriform,

thin-walled, 8 per ascus, 9-12 x 3.545. Pycnidia orange-yellow,
immersed. Conidia bacilliform. Photobiont chlorocoidc With

anthraquinones (thallus and apothecia). Note: comman

calciferous ground, in clearings of grasslands ahdublands; a
critical taxon needing revision, characterised Ine tabundant
schizidia, which, however, are also present in ptredated species,
rather common below the montane belt, throughaaittuntry.

22 Without schizidia, most often with apothecia 23

23 Thallus monophyllous (lobes almost fused togetlesp. at th
centre). Spores from ovoid to slightly pyriform18-x 3.5-5um

21 - Fulgensia fulgens (Sw.) Elenkin

Thallus crustose, pale yellow to orange-yellow, stimes
yellowish-white-pruinose, orbicular, with radiatimgarginal lobes,
the centre verrucose-areolate, to 3-4 cm diam.re¢h C-, KC-, P-,
UV+ pale orange. Lobes 1-2(-3) mm broad, flattensmhtiguous,
radiating from a verrucose centre, separate at imatmt fused
together towards the centre. Apothecia frequentarlerine,
rounded, sessile, 0.5-2(-5) mm diam. Disc orangebitownish
orange, concave to flat, smooth, K+ red. Margin tierange-yellow,
K+ red. Epithecium K+ red. Asci clavate, bitunigathickened at
apex with a broad internal beak, I+ blue in thecopiart of the apex.
Spores 1-celled, rarely 2-celled, hyaline, thinted| of different
forms within the same apothecium, from ovoid tglsiy pyriform,
8 per ascus, 7-16 x 3.54fm. Pycnidia orange-yellow, immersed.
Conidia bacilliform. Photobiont chlorococcoid. Wiginthraguinones
(thallus and apothecia). Note: a mild-temperateenc subtropical
lichen, found on calcareous rocks, often in roekdres, and on soll
in open situations (grasslands, more rarely operodiemds).
Certainly ranging throughout the country, below liree with
optimum in the submediterranean belt. The distimctiwvith F.
subbracteatas not always easy.

23 Thallus non monophyllous (lobes contiguous, butasaed)
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24

24
25

25

26

26
27

Spores digitiform, with one end much larger thaa dther, 122C
X 5-6 um

22 - Fulgensia fulgida (Nyl.) Szatala

Thallus crustose, pale vyellow to orange-yellow, stimes
yellowish-white-pruinose, orbicular, with radiatingarginal lobes,
the centre verrucose-areolate, to 3-4 cm diam.rd¢t C-, KC-, P-,
UV+ pale orange. Lobes 1-2 mm broad, flattenedtigoaus, well-
separated also in the internal parts of the thalpsthecia frequent,
lecanorine, rounded, sessile, 0.5-2 mm diam. Disange to
brownish-orange, convex to flat, smooth, K+ red.rdia thin,
orange-yellow, K+ red. Epithecium K+ red. Asci @&, bitunicate,
thickened at apex with a broad internal beak, liebh the outer part
of the apex. Spores 1-celled, rarely 2-celled, ingalclavate (one
end oft thicker than the other), thin-walled, 8 pscus, 12-20 x 5-6
um. Pycnidia orange-yellow. Conidia bacilliform. Pdloiont
chlorococcoid. With anthraquinones (thallus andtlapcia). Note: a
mainly mediterranean lichen, found on soil, somesron rock, esp.
in fissures, in dry grasslands; to be looked fodiy-warm areas of
the north, and in Toscana.

Thallus composed by very small (<0.4 mm diam.), naad
scattered, bright yellowfeen granules. Apotecia perithecioic
urceolate, small (<0.5 mm diam.), immersed in ttangles 25

Thallus and apothecia different 30
Spores 12-16 per ascus. Restricted to the mediegzan belt

23 - Thelocarpon macchiae Nimis, Poelt & Puntillo

Thallus crustose, bright yellow-pruinose, mostlgueed to a small
wart containing an apothecium, K-, C-, KC-, P-. &mxia frequent,
perithecioid, rounded, up to 0.2 mm diam. Disc @wac Paraphyses
simple, not apically thickened. Asci cylindricahiri-walled. Spores
1-celled, hyaline, ellipsoid-cylindrical, thin-wall, 12-16 per ascus,
9.5-12(-16) x 5-6.5um. Pycnidia, rare, immersed in the warts, with a
colourless wall. Conidia oblong-obtuse, simple. Bhumnt
chlorococcoid, present only at the base of thelitfealvarts. With
pulvinic acid derivatives. Note: a recently-desedbspecies, easy to
overlook; recently described from the island of Btdmo (Sicilia);
perhaps more widespread in humid Mediterranea, ltal more or
less mineral soil in openings of garrigue vegetatio

Spores more than 50 per ascus. Occurring also deuttie

mediterranean belt 26
Disc of the apothecia not exposed (apothecia mmibid, the

warts opening through a narrow pore) 27
Disc of the apothecia at least partly exposed 28

Spores oblong-obtuse, 3-4(-5) x 1-1.n. Paraphyses abse
substituted by periphyses.
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24 - Thelocarpon intermediellum Nyl.

Thallus crustose, bright yellow-pruinose, mostlgueed to small
(0.15-0.3 mm in diam.), scattered warts contairangapothecium,
K-, C-, KC-, P-. Apothecia frequent, perithecioidunded, without a
thalline margin, semi-immersed in the warts, 0.120-0.3) mm
diam. Disc concave, not exposed (the warts opetfiaggh a small
pore). Margin 30-4%um thick above, 15-2fm below, colourless in
section. Paraphyses absent, substituted by rictdpdbed, easily
detached periphyses around the ostiole and onidlks.sAsci flask-
shaped, persistent, thin-walled, the wall I+ paleebthe base I+
brownish red. Spores 1-celled, hyaline, oblong-sbtuslightly

constricted in the middle, thin-walled, many pecuss 3-4(-5) x 1-
1.5 um. Pycnidia, rare, immersed in the warts, with #owdess

wall. Conidia oblong-obtuse, simple. Photobiont obbmccoid,

rarely present only at the base of the thallinetsvaith pulvinic

acid derivatives. Note: a rarely-collected, butaeptly widespread
ephemeral species of siliceous rocks, and, occalbjpmotten wood
and organic soil. Italian distribution very poorkpown: perhaps
more widespread in the Alps

27 Spores subglobose to broadly ellipsoid, 1.5-4(-6)1.%-2 um.
Paraphyses present.

25 - Thelocarpon laureri (Flot.) Nyl.

Thallus crustose, greenish-yellow, mostly reducedmall (0.15-0.4
mm in diam.) bright yellow-pruinose, scattered warbntaining an
apothecium, K-, C-, KC-, P-. Apothecia frequentrithecioid,

immersed in the warts, 0.15-0.3(-0.4) mm diam. Qiencave, not
exposed, the ostiole sometimes darker. Algal shpegkent inside
the warts, reaching the apex. Paraphyses presemified, not

apically thickened, as long as the asci. Periphymesent. Asci
flask-shaped, thin-walled, persistent, the wall pale blue, I+
yellow-red at the base. Spores 1-celled, hyalindagwbose to
broadly ellipsoid, thin-walled, many (50-100) pescas, 2-4(-6) x
1.2-2 ym. Pycnidia, rare, immersed in the warts, with badess

wall. Conidia oblong-obtuse, simple. Photobiont obémccoid,

present only at the base of the thalline wartschvlare surrounded
by an algal sheath. With pulvinic acid derivativddote: an

ephemeral early coloniser of different substratal.iroofing tiles,

rotten wood, soil. Italian distribution very poorknown: perhaps
more widespread in the mountains, throughout thetrg.

28 Periphyses absent. Paraphyses branched (carehgervemany

paraphyses under the microscope!). Asci I+ palee,blor
Baeomyces

26 - Thelocarpon lichenicola (Fuckel) Poelt & Haflser

Thallus crustose, bright yellow-pruinose, mostigueed to small,
globose to lens-shaped warts containing an apatimed{-, C-, KC-,
P-. Apothecia frequent, perithecioid, rounded, with a thalline
margin, semi-immersed, up to 0.35 mm diam. Disccagg, partly
exposed at maturity, margin raised. Hymenial jeily Periphyses
absent, paraphyses slender, poorly branched, izaligpthickened,
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ca. 1um thick. Asci cylindrical-clavate, thin-walled, Ipale blue.
Spores 1-celled, hyaline, broadly ellipsoid, thiahed, many (50-
100) per ascus, 4-6(-7) x 1.5¢2n. Pycnidia, rare, immersed in the
warts, with a colourless wall. Conidia oblong-obtusemple.
Probably not-lichenised. With pulvinic acid derivas. With
pulvinic acid derivatives. Note: on clay soil irstlirbed sites, often
in Callunaheaths, mostly oBaeomyces rufudtalian distribution
very poorly known: to be searched for further ia fps.

28 Periphyses present. Paraphyses not branched. &isdigror, if ol
Baeomycesasci |- 29

29 Asci I+ blue. Spores 4-5 x 1{fm

27 - Thelocarpon citrum (Wallr.) Rossman

Thallus crustose, bright yellow-pruinose, mostlydueed to
scattered, globose to conical warts containingpatteecium, K-, C-,
KC-, P-. Apothecia frequent, perithecioid, roundedgithout a
thalline margin, but immersed in the warts, 0.1501dm diam. Disc
concave, partly exposed. Margin 2026 thick above, 15-18m
thick below, colourless in section. Paraphysesdggensimple, not
apically thickened, as long as the asci. Asci giebi flask-shaped,
persistent, |1+ dark blue. Hymenial jelly I-. Spoteselled, hyaline,
oblong-obtuse, thin-walled, many per ascus, 4-52qin. Pycnidia,
rare, immersed in the warts, with a colourless wadinidia oblong-
obtuse, simple. Photobiont chlorococcoid, preseiy at the base of
the thalline warts. With pulvinic acid derivatived\Note: an
ephemeral species of disturbed habitats. Italiastridution very
poorly known.

29 Asci I-. Spores 4-7(-12) x 1.7-2.5(-@n

28 - Thelocarpon epibolum Nyl.

Thallus crustose, bright yellow-pruinose, mostlgueed to small
(0.1-0.16 mm in diam.) scattered, conical to gl@owarts

containing an apothecium, K-, C-, KC-, P-. Apotlzediequent,
perithecioid, rounded, without a thalline marginf bnmersed in the
warts, up to 0.12 mm diam. Disc concave, partlyosgo. Margin
15-30 um thick, colourless in section. Paraphyses simglender,

not apically thickened, as long as asci. Asci gkebto flask-shaped,
persistent, I-. Hymenial gelatine |+ reddish, Kitue. Spores 1-
celled, hyaline, oblong-obtuse, thin-walled, margr pscus, 4-7 x
1.7-2.5um. Pycnidia, rare, immersed in the warts, with bbadess

wall. Conidia oblong-obtuse, simple. Photobiont of@bsent, or
chlorococcoid, present only at the base of thelitfealvarts. With

pulvinic acid derivatives. Note: an ephemeral specifound on
foliose lichens, rotting wood, decaying bryophyt@eat. Italian

distribution very poorly known: overlooked, certgin more

widespread in the Alps.

30 Apothecia non lecanorine, without a thalline givar 31

30 Apothecia lecanorine, with a thalline marginteamng algal cells 33
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31 Thallus P+ orange-yellow, parasitic Bacomyces

29 - Epilichen scabrosus (Ach.) Clem.

Thallus crustose to almost subsquamulose, yelloyettmw-green,
thin, areolate, K-, C-, KC-, P+ orange-yellow, U¢tange. Areolae
flattened to convex, contiguous. Apothecia frequemithout a
thalline margin, sessile, usually crowded and somest confluent,
0.2-0.8 mm diam. Disc black, first flat, later ceny and then
margin indistinct. Epithecium olive-brown to browk,. Hymenium
70-100 pm tall. Hypothecium dark brown. Paraphyses
(paraphysoids) densely ramified, not apically tkiokd,
anastomosing. Asci elongate-clavate, with a I+ Wwebakue tholus,
the outer gelatinous coat I+ blue. Spores 2-cellgigmented,
broadly ellipsoid, not ornamented, slightly cortd at septum, 8
per ascus, (9-)10-17(-18) x 6-10m. Photobiont chlorococcoid.
With pulvinic acid derivatives. Note: restricted tmld-humid
situations in upland areas; at first a parasit@aéomycespecies,
becoming autotrophic when old. Hitherto known ofiym the Alps
in Italy.

31 Thallus P-, parasitic or not 32

32 Most spores longer than 28n, 8-12-celled, (20-)25-45(-60) x 3-
4.5um

30 - Arthrorhaphis alpina (Schaer.) R.Sant.

Thallus crustose, areolate, bright yellow-greenttthick, K-, C-,
KC-, P-, UV+ orange. Areolae 0.5-1(-2) mm broadnwex to
almost bullate, scattered to mostly contiguousmfog a compact
crust to 2 cm in diam., with a farinose epinecraper layer and a
rough surface. Apothecia rather rare, without dlittea margin,
located among the squamules and sometimes arraingedws,
rounded, sessile, to 1.7 mm diam. Disc black, fistcave then flat,
smooth. Margin thin, smooth, black, dark grey-gréensection.
Epithecium and hypothecium dark grey green, K-. HEgmm
colourless, inspersed with oil droplets, |-. Pasmas slender,
anastomosing, ramified, not apically thickenede fr&sci bitunicate,
clavate, |-, scarcely thickened at apex, with amlarc chamber.
Spores 8-16-celled, hyaline, acicular, thin-wall8dper ascus, (20-
)25-45(-60) x 3-4.5(-5) um. Pycnidia unknown. Photobiont
chlorococcoid. With rhizocarpic acid, epanorin aadhetimes traces
of atranorin. Note: an arctic-alpine, circumpolgeses, found on
weakly calciferous soil rich in humus; first paragyontic on
Baeomyceslater an autonomous lichen. Restricted to the Atps
Italy, near or above treeline.

32 Most spores shorter than pf, 4-5-celled, 16-23 x @m

31 - Arthrorhaphis vacillans Th.Fr.

Thallus crustose, areolate, first greenish yellthen bright yellow-
green, thick, K-, C-, KC-, P-, UV+ orange. Areola€ mm broad,
flat to weakly convex, contiguous. Apothecia withaa thalline
margin, sessile, to 1.5 mm diam. Disc black, corcaten young,
then soon flat, smooth. Margin thin, smooth, bld€githecium and
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hypothecium dark grey green, K-, N+ emerald grddymenium
inspersed with oil droplets, I-. Paraphyses slendeastomosing,
ramified, not apically thickened, free, ca. Juf thick. Excipulum
brown-balck in outer part, blue-green inside. Asitiinicate, clavate,
I-, scarcely thickened at apex, with an ocular d@mSpores 4-5-
celled, hyaline, acicular, thin-walled, 8 per asdisl-)16-22(-25) x
3-3.5(-4) um. Pycnidia unknown. Photobiont chlorococcoid. With
rhizocarpic acid, epanorin, and traces of atrand¥iote: an arctic-
alpine, circumpolar species found in humid soikubalpine-alpine
situations; it starts the life-cycle as a parasite Baecomyces
placophyllus later becoming autotrophic. Italian distributioery
poorly known: probably restricted to the Alps, neaabove treeline.

33 Thallus K-, or K+ orange 34
33 Thallus K+ deep red 37
34 Apothecial disc brown. Spores 1P00 per ascus, subglobose.

pum long

32 - Acarospora schleicheri (Ach.) A.Massal.

Thallus crustose, greenish yellow to greenish whhik, areolate,
K-, C-, KC-, P-, UV+ orange. Areolae 1-2(-3) mm ado angular,
flattened, contiguous, forming a compact crust, iterginal ones
sometimes weakly elongate. Medulla white, K-, C-C-K P-.
Apothecia frequent, rounded to irregular in shdpeanorine, semi-
immersed, 0.5-1 mm diam. Disc brown, smooth to segdlat to
convex. Margin thin, greenish yellow to greenishitethHymenium
I+ blue, >100 um tall. Hypothecium colourless. Paraphyses
numerous, simple to sparsely ramified above. Atvate, with a
clear apical dome, I-. Spores 1-celled, hyalindgtabose, 100-200
per ascus, 3-4 x 2-gim. Parasitic onDiploschistes muscorum
Photobiont chlorococcoid. With rhizocarpic acid rfea). Note: a
xeric subtropical species, found on subneutral sla, decalcified
ground over calcareous substrata, and weatheresigym open dry
grasslands; common only in dry-continental areasowh from
Sicilia, to be looked for in dry-warm Alpine valley

34 Apothecial disc yellow to orange. Spores 8 to 16 gscus, n(
subglobose, >fim long 35

35 On calciferous substrata. Spores 8 per ascuspmlong

33 - Candelariella unilocularis (Elenkin) Nimis

Thallus crustose, yellow to yellow-orange, thinindistinct, K-, C+
weakly orange, KC-, P-. Apothecia lecanorine, $esap to 2.5 mm
diam. Disc yellow, mostly flat, margin thin, conoabus with disc.
Epithecium yellow, granular, K-. Hymenium I+ blugypothecium
colourless. Margin (section) yellow. Paraphysesp#nor poorly
branched, the tips not or only slightly swollencAslavate, with an
apical dome which is I+ blue only in the intern&wer part,
interrupted in the centre by a a paler blue s@ipores 1(-2)-celled,
hyaline, oblong-obtuse, 8 per ascus, 16-26 x 8 Photobiont
chlorococcoid. With calycin and pulvinic acid dexiives. Note:
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probably a species of the mountains of the southetarctic zone,
found on epilithic or more rarely terricolous massn limestone
and dolomite; a characteristic element of calcasempuntains,
well-distinct fromC. aurella Probably ranging throughout the Alps,
also known from the highest mountains of the cénpannines.

35 On siliceous substrata. Spores 12-32 per ascugimlbng 36

36 Mostly on wood, very rarelynosoil. Thallus of closely packe
granular elements. Apothecia rare

34 - Candelariella kuusamoénsis Rasanen

Thallus crustose, orange-yellow, thick, formed bysely packed,
granular elements (up to 0.3 mm diam.), continutngracked-
areolate, K-, C+ orange, KC-, P-. Apothecia rareat®rine, sessile,
up to 1.5 mm diam. Disc orange-yellow, flat. Margthin,
concolorous with disc, K-. Epithecium yellow, K-.yimenium I+
blue. Hypothecium colourless. Margin (section) gell Asci
clavate, with an apical dome which is |+ blue omythe internal
lower part, interrupted in the centre by a a phlee strip. Spores 1(-
2)-celled, hyaline, oblong-obtuse, 12-16 per as@%4 x 4.5-5.5
um. Photobiont chlorococcoid. With calycin and paolei acid
derivatives. Note: a boreal-montane, poorly undedtichen, found
on the top of poles and wooden fences, on plantigleind solil,
more rarely on rocks; certainly widespread, butemhmon, in the
Alps.

36 Mostly on siliceous rocks, but sometimes foumdnasses ar
mineral soil over siliceous substrata. Thallus frgnanulose t
smalldobulate, with flat lobules, not forming convex lpiks of
densely packed coralloid elements. Apothecia frague

35 - Candelariella vitellina (Hoffm.) Mull.Arg.

Thallus crustose, from granulose to small-lobulatéth flat to
weakly convex lobules (0.3-2 mm broad), orangeeyellK- or K+
weakly orange-reddish, C- or C+ orange, KC-, P-. tApoia
frequent, lecanorine, sessile, up to 1.5(-2) mmmdiaounded to
irregular-lobate in shape. Disc orange-yellow, simes darkening,
flat, K-. Margin thin, smooth to crenulate, conaoles with disc, K-.
Epithecium yellow, granular, K-. Hymenium I+ bludypothecium
colourless. Margin (section) yellow. Asci clavateith an apical
dome which is I+ blue only in the internal, lowearp interrupted in
the centre by a a paler blue strip. Spores 1(-B¢dehyaline,
oblong-obtuse, (12-)16-32 per ascus, 9-15 x (3()8:5) pm.
Pycnidia frequent, semi-immersed, the wall colasleConidia
bacilliform, 2.5-3 x 1-1.5um. Photobiont chlorococcoid. With
calycin and pulvinic acid derivatives. Note: a hota, variable,
almost cosmopolitan lichen with a broad ecologiealge, found on
a wide variety of siliceous rocks, on roofing tjlelsrick, and
sometimes on bryophytes, lignum and acid bark, froine
mediterranean belt (where it is very rare) to abtreeline in the
Alps. The species, being extremely polymorphic amde-ranging,
is a good candidate for molecular studies.
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37
37
38
38
39

Spores 1-celled 38
Spores 2-celled 41
With schizidia (flattened to convex, exfoliatiragale-like areolae) 39
Without schizidia 40

Restricted to upland areas. Areolae convex. Spelfgsoid, no
restricted in the centre, 9-13 x 44ih

36 - Fulgensia bracteata (Hoffm.) Rasanen subspfaimis
(Erichsen) Poelt

Thallus crustose, orange-yellow to golden yelloemposed of more
or less dispersed groups of small, convex, almastudose areolae,
without radiating marginal lobes, 1-2 cm broad, #¢d, C-, KC-, P-,

UV+ pale orange. Areolae rounded, strongly conwoattered to

mostly contiguous, with round to lobulate schizjda2.-0.4 mm

broad. Apothecia very rare, lecanorine, sessil2,mMm broad. Disc
orange-brown, convex to flat, smooth, K+ red. Martiin, orange-

yellow, K+ red, at maturity separating into a darled thinner

proper margin and a paler thalline margin. EpithecK+ red. Asci

clavate, bitunicate, thickened at apex with a brivéernal beak, 1+

blue in the outer part of the apex. Spores 1-cehgdline, broadly

ellipsoid, thin-walled, 8 per ascus, 9-13 x M. Pycnidia orange-
yellow, immersed. Conidia bacilliform, 4-5 x 1-1un. Photobiont

chlorococcoid. With anthraquinones (thallus andtlagca). Note:

Fulgensia bracteatas.lat. is a critical taxon, well-worthy of
molecular studies. This subspecies (?), found medieh soil in

open situations, is restricted to the Alps in Itaiyostly above

treeline.

39 Restricted to eu-mediterranean stands. Aeeolt. Spore

cylindrical, restricted in the centre, 12-16 x B+

37 - Fulgensia poeltii Llimona

Thallus crustose, orange-yellow, more or less aothic K+ red, C-,
KC-, P-, UV+ pale orange. Areolae flattened, grasal contiguous,
forming a more or less compact crust, the margimals sometimes
elongate, but never forming a placodioid thallupothecia frequent,
lecanorine, sessile. Disc orange, concave to méatlysmooth, K+
red. Margin thin, orange-yellow, K+ red. Epitheciia red. Asci
clavate, bitunicate, thickened at apex with a brivéernal beak, 1+
blue in the outer part of the apex. Spores 1-cellegaline,
cylindrical, restricted in the centre, thin-wall&iper ascus, 12-16 x
3-5 um. Photobiont chlorococcoid. With anthraquinonésl{tis and
apothecia). Note: a mediterranean lichen foundaiciferous soil in
dry, open situations; easily confused wih subbracteatawhen
sterile; hitherto known only from a single statiom Calabria,
probably more widespread in S Italy, esp. in aseidls a warm-dry
climate, but certainly not common.

40 Areolae convex, thick, little dissected at margnore or les
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pruinose. Apothecial margin thick

38 - Fulgensia bracteata (Hoffm.) Rasénen subspatteata

Thallus crustose, orange-yellow to golden yelloemposed of more
or less dispersed groups of areolae, without ridjatharginal lobes,
1-2 cm broad, K+ red, C-, KC-, P-, UV+ pale orangeeolae thick,
rounded, flat to mostly convex, scattered to (nystbntiguous on a
rather thick whitish hypothallus, not or only slighdissected at
margin, more or less pruinose, the marginal onesefimes
elongate, to 1-2 mm long. Apothecia frequent, lecare, sessile, 1-
2 mm in diam. Disc orange-brown, weakly concavdlag smooth
to rugose, K+ red. Margin thick, orange-yellow, ke, at maturity
separating into a darker and thinner proper masgid a paler
thalline margin. Epithecium K+ red. Hymenium coliess, 60-70
pm thick. Asci clavate, bitunicate, thickened at>apéth a broad
internal beak, I+ blue in the outer part of thexaggpores 1-celled,
hyaline, ellipsoid, not restricted in the centrbintwalled, 8 per
ascus, 9-13 x 4-pum. Pycnidia orange-yellow, immersed. Conidia
bacilliform. Photobiont chlorococcoid. With anthtagones (thallus
and apothecia). Notétulgensia bracteatss.lat. is a critical taxon,
well-worthy of molecular studies. This subspeci@y ié found on
base-rich soil in open situations, and is lesgiotst to upland areas
than the varalpina.

40 Areolae flat thin, dissected at margin, not or oiaytly pruinose
Apothecial margin thin

39 - Fulgensia bracteata (Hoffm.) Rasanen var. alpi
(Th.Fr.) Rasanen

Thallus crustose, orange-yellow to golden yelloemposed of more
or less dispersed groups of areolae, without riagjaharginal lobes,
K+ red, C-, KC-, P-, UV+ pale orange. Areolae thitissected at
margin, flattened, scattered to (mostly) contigyonst or only
faintly pruinose. Apothecia frequent, lecanorinessile, 1-2 mm in
diam. Disc orange-brown, weakly concave to flatpsth to rugose,
K+ red. Margin thin, crenulate-undulate, orangdewe) K+ red, at
maturity separating into a darker and thinner prapargin and a
paler thalline margin. Epithecium K+ red. Hymenigotourless, 60-
70 um thick. Asci clavate, bitunicate, thickened at>apith a broad
internal beak, I+ blue in the outer part of thexaggpores 1-celled,
hyaline, ellipsoid, not restricted in the centrbintwalled, 8 per
ascus, 9-13 x 4-pum. Pycnidia orange-yellow, immersed. Conidia
bacilliform. Photobiont chlorococcoid. With anthtagones (thallus
and apothecia). Notétulgensia bracteatss.lat. is a critical taxon,
well-worthy of molecular studies. This taxon, founrl base-rich soil
in open situations, is restricted to above trediinie Alps.

41 Spores pyriform, with one end much larger than titbe
(extremely rare, known from a single locality iretlbennargen
Massif, Sardegna)

40 - Caloplaca canariensis (Follmann & Poelt) Bresis
Thallus crustose, orange-yellow, areolate, smd¢thred, C-, KC-,
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41
42

42
43

Spores ellipsoid

P-. Areolae angular, convex, contiguous. Apothefiequent,
lecanorine, sessile, up to 1.5 mm diam. Disc da&age-yellow to
brownish orange, flat, smooth, K+ red. Margin themange-yellow.
Epithecium K+ red. Paraphyses slightly thickenedvab Asci
clavate, bitunicate, thickened at apex with a brivéernal beak, 1+
blue in the outer part of the apex. Spores 2-cehigdline, pyriform,
8 per ascus, 12-17 x 5-7\Bn. Pycnidia orange-yellow, immersed.
Conidia cylindrical. Photobiont chlorococcoid. Winthraguinones
(thallus and apothecia). Note: a xeric subtropldien found on
base-rich clay soil in clearings of grasslands aidtublands;
common in Macaronesia and also known from N Africajtaly
only known from a single station in Central SardedBesulo,
Gennargentu Massif).

Spores not constricted at septum. Restrictethowe treeline

see 18 - Caloplaca aurea (Schaer.) Zahlbr.

Spores constricted at septum. From the lowltmdbove treeline

On mineral soil, mostly in lowland areas. Spored IX 5-8um

41 - Fulgensia desertorum (Tomin) Poelt

Thallus crustose, verrucose-areolate, sulphur- tange-yellow,
more or less pruinose, 1-2 cm broad, K+ red, C-,KC, UV+ pale
orange. Areolae flat to mostly convex, contiguaaften sitting on a
rather thick hypothallus, the marginal ones somegiglongate, to 1-
2 mm long, the central ones strongly convex, alestucose, 0.3-
0.5-1 mm tall. Apothecia frequent, lecanorine, gesBisc orange to
brownish orange, flat, rugose, K+ red. Margin that, maturity
separating into a darker and thinner proper maggid a paler
thalline margin. Epithecium K+ red. Asci clavateitubicate,
thickened at apex with a broad internal beak, liebh the outer part
of the apex. Spores 2-celled, hyaline, ovoid-efligs often slightly
constricted at septum, thin-walled, 8 per ascusllX 5-8 pym.
Pycnidia orange-yellow, immersed. Conidia bacilliforPhotobiont
chlorococcoid. With anthraquinones (thallus andtlapca). Note:
an often misunderstood species, hence Italian iloigion very
poorly known. Locally common only in areas with gym, in open
grasslands, below the montane belt; to be looked ifio dry-
continental Alpine valleys.

43 On epilithic mosses, esfchistidium mostly in upland are:¢

Spores 15-23 x 5-8m

42 - Fulgensia schistidii (Anzi) Poelt

Thallus crustose to subsquamulose, orange-yellaw, pnuinose,
0.5-1(-1.5) cm broad, K+ red, C-, KC-, P-, UV+ pabeange.
Areolae/lobules 0.5-1 mm broad and long, flattersdpoth, often
slightly ascending, reduced to a few near the amidh Apothecia
frequent, usually numerous, lecanorine, sessile5Imm diam. Disc
orange to brownish orange, flat, somehow rugose rédt Margin
thin, orange-yellow, K+ red. Epithecium K+ red. Hemium

176

42

43



colourless, 70-8Qum thick. Asci clavate, bitunicate, thickened at
apex with a broad internal beak, I+ blue in thecopiart of the apex.
Spores 2-celled, hyaline, more or less bacillifonmith rounded
ends, often slightly constricted at septum, thidleda 8 per ascus,
15-23 x 5-8um. Pycnidia orange-yellow, immersed. Photobiont
chlorococcoid. With anthraquinones (thallus andtlapca). Note:
on pulvinate epilithic mosses (esprimmia spp. andSchistidium
apocarpun over calciferous substrata throughout the country
mostly above the submediterranean belt.

44 Photobiont trentepohlioid 45
44  Photobiont chlorococcoid 55
45 With perithecia 46
45 With apothecia 50

46 Spores 2-celled

43 - Thelopsis isiaca Stizenb.

Thallus crustose, grey to pinkish-grey, often vdhitpruinose, thin,
more or less continuous to indistinctly areolate, &-, KC-, P-,
UV-. Perithecia frequent, immersed in thalline wasubglobose and
protruding, somehow flattened above, up to 1 mnmdigellowish
to pale pinkish grey, the wall pale-coloured intget ca. 30um
wide. Hymenium colourless, I+ blue-green, rapidiyning red-
brown. Paraphyses not anastomosing, simple, slemdérapically
thickened, free. Asci narrowly cylindrical, thin-lea throughout,
without apical thickening or apparatus, the waltsely glued with
the neighbouring paraphyses, I-. Spores 2-cellgdlirte, ellipsoid,
halonate, >100 per ascus, 12-15(-20) x 58 Pycnidia immersed.
Conidia thread-like. Photobiont trentepohlioid. Vditlh lichen
substances. Note: a mediterranean-macaronesiaiespaso known
from coastal Western N America, found on base-riotks, soil,
mosses, tree bark; mostly Tyrrhenian, locally alamdn coastal
situations (e.g. in some islands of the south anthé Tyrrhenian
parts of Liguria).

46 Spores not 2-celled 47
47 Perithecia dark-coloured, mostly black 48
47 Perithecia not dark-coloured 49

48 Spores 8 per ascus, fusiform, 2@ long. Thallus continuous
see 7 - Porina mammillosa (Th.Fr.) Vain.

48 Spores much more than 8 per ascus, oblong-obt2€g.m long
Thallus granulose

44 - Thelopsis melathelia Nyl.

Thallus crustose, orange-red to reddish-brown, inéog grey in the
herbarium, granulose, K-, C-, KC-, P-. Peritheciegfient, 0.5-0.8
mm diam., black, with a striate surface. Hymeniuofouarless, I+
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blue, becoming red-brown. Paraphyses simple, sterideead-like,
free. Asci cylindrical to narrowly oblong, thin-viedl throughout,
without apical apparatus. Spores mostly 4-celladlihe, oblong-
obtuse, with a thick perispore, many per ascus2@ X 4-7 um.
Photobiont trentepohlioid. Without lichen substamcéote: an
arctic-alpine, circumpolar species, found on manibibryophytes,
humic soil and plant remains over calciferous saltat known only
from the Alps, to be looked for in the highest mtmims of C Italy,
mostly above treeline.

49 Mainly coastal-mediterranean. Spores muriform

45 - Topelia rosea (Servit) M.lgrg. &é&2da

Thallus crustose, thin, continuous, granulose-tm@ white to pale
pinkish grey rapidly fading in the herbarium, K-, ®C-, P-, UV-.
Perithecia frequent, globose, pale pinkish, imnrge thalline
warts, not flattened but with a punctiform, depeessdarker pore,
0.4-0.5(-0.7) mm diam. Hymenium I+ blue-green, dapturning to
reddish-brown. Paraphyses not anastomosing, sirfiplejose, not
apically thickened, free. Periphyses short-cellestiff, more
abundant near the pore. Asci unitunicate, narroagjindrical,
tapering apically, without apical thickening or apgtus. Spores
hyaline, thin-walled, broadly ellipsoid, murifornr8 per ascus,
arranged in a row, 20-28 x 11-316n. Photobiont trentepohlioid.
Without lichen substances. Note: a mainly meditexem-atlantic
lichen, found on calcareous rocks, over soil andrilod
bryophytes in shaded-humid situations. Very raréumid parts of
Mediterranean Italy, especially in the small islauel.g. Marettimo).

49 Subalpine to alpine. Spores not muriform

46 - Belonia russula Nyl.

Thallus crustose, pale reddish grey to reddish brothe pink-

reddish colour most evident in the wet state, beéagrngellowish in

the herbarium, thin to inconspicuous, mostly grase| K-, C-, KC-,

P-, UV-. Apothecia perithecioid (opening by a brgemte), frequent,
0.4-0.7 mm diam., dull reddish brown to yellowistown, greyish
around the ostiole, covered by the thallus belowrdih (section!)
colourless in outer part, yellowish brown insidepitBecium

colourless. Hymenium colourless, K-, C-, I+ bluardbhyses not
anastomosing, simple, not apically thickened, fr&sci narrowly

cylindrical, thin-walled throughout. Spores manytax (with up to

23 septa), hyaline, acicular, 8 per ascus, (50L0&-125) x 3-4(-5)
um. Photobiont trentepohlioid. Without lichen sulsts. Note: a
mainly arctic-alpine, probably circumpolar speci&sjnd on base-
rich, weakly calciferous soil, sometimes on bryaelyand (mostly)
on steeply inclined or underhanging basic silicemaks; perhaps
more widespread in the Alps.

50 Apothecial margin densely whipguinose. Apothecial disc red
bright reddish brown. Apothecia not perithecioi®,5mm diam.

47 - Gyalecta ulmi (Sw.) Zahlbr.

Thallus crustose, whitish to pale grey, thin, comtius, K-, C-, KC-,
P-. Apothecia frequent, without a thalline mardaut(often covered
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50

51

51
52

52
53

at the base by a thin thalline layer when youngdngly constricted,
up to 2(-2.5) mm diam. Disc red to reddish-brononaave at first,
then often flat, often white-pruinose, K-, C-, K&;. Margin thick,

smooth to (mostly) crenate or verruculose, denadlite-pruinose,
K-, C-, KC-, P-. Epithecium brownish. Hymenium I+lub.

Paraphyses simple to poorly branched thickened eabdsci

cylindrical to elongate-subclavate, thin-walled theut tholus, the
wall and the contents I+ blue. Spores 4-celled,lihga broadly
ellipsoid, 8 per ascus, (12-)14-21(-25) x 5i8n. Photobiont
trentepohlioid. Without lichen substances. Notéemperate lichen,
found on mature trees (esp. near the basBlmiug, but also on
calcicolous mosses on steeply inclined faces; pighaore frequent
in the past; there are no recent records from tinhn

Apothecial margin not whitgruinose. Apothecial disc not red

reddish-brown, or, if so, apothecia perithecioid,5<xmm diam. 51
Apothecia perithecioid, <0.5 mm diam.

see 46 - Belonia russula Nyl.
Apothecia not perithecioid, with an evident dis@.5 mm diam. 52
Apothecia more or less immersed in the thallus,cooistricted ¢
the base 53
Apothecia sessile 54

All septa of the spores parallel. Spores 10-16(32@)}-6(-7) um.
Apothecia up to 1(-2) mm diam.

48 - Gyalecta foveolaris (Ach.) Schaer.

Thallus crustose, whitish, more or less continutmugranulose K-,
C-, KC-, P-. Apothecia frequent, without a thallimargin (but often
covered at the base by a thin thalline layer wheang), semi-
immersed, not constricted, up to 1(-2) mm diam.cisncave, K-,
C-, KC-, P-. Margin thick, smooth to crenulate, ugtitto more or
less pink-coloured, K-, C-, KC-, P-. Epithecium malless to very
pale brown. Hymenium I+ blue. Hypothecium colousles
Paraphyses simple to poorly branched thickened eabd\sci
cylindrical to elongate-subclavate, thin-walledtheut tholus, the
wall and the contents I+ blue. Spores mostly 4eceliwith three
parallel septa, hyaline, ellipsoid, 8 per ascus18(20) x 4-6um.
Photobiont trentepohlioid. Without lichen substanceéNote: a
circumpolar, arctic-alpine lichen, found on caloffies soil,
occasionally on rocks in humid and shaded situafiém be looked
for throughout the calcareous Alps, near or aboeline.

53 Some septa of the spores not parallel with edlebr. Spores 9-
14(-16) x 4-7um. Apothecia up to 0.6 mm diam.

49 - Gyalecta geoica (Ach.) Ach.

Thallus crustose, whitish, thin, more or less comtus, K-, C-, KC-,
P-. Apothecia frequent, without a thalline mardut(often covered
at the base by a thin thalline layer when younginismmersed, not
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constricted, up to 0.6(-0.8) mm diam. Disc yelldwit orange-
brown when old, flat to concave, K-, C-, KC-, P-aigin thick,

more or less pink-coloured, paler than disc, K-, GC-, P-.

Epithecium colourless to pale yellowish brown. Hyrioen 1+ blue.

Paraphyses simple to poorly branched, thickenedveabdsci

cylindrical to elongate-subclavate, thin-walled theut tholus, the
wall and the contents I+ blue. Spores 4-celledhaitleast a septum
not parallel with the others, hyaline, ellipsoidp& ascus, 9-14(-16)
X 4-7 um. Photobiont trentepohlioid. Without lichen sulnsies.

Note: a cool-temperate to arctic-alpine, circumpdpecies found
on soil, bryophytes and plant debris over calcaseoun basic

siliceous substrata, often in rock fissures in telnetl situations.
Probably ranging throughout the Italian Alps.

54 Apothecial disc flat, orange-yellowish. Marginangeyellowish
Apothecia up to 5 mm diam.

50 - Gyalecta friesii Korb.

Thallus crustose, whitish, thin, more or less comtus, K-, C-, KC-,
P-. Apothecia frequent, without a thalline margiessile, strongly
constricted at the base, 1-5 mm diam. Disc oramjiewish, mostly
flat, K-, C-, KC-, P-. Margin thick, smooth, someathpaler than
disc, K-, C-, KC-, P-. Epithecium colourless to lgalish.
Hymenium I+ blue. Paraphyses simple to poorly binedcthickened
above. Asci cylindrical to elongate-subclavatentalled, without
tholus, the wall and the contents I+ blue. Sporeelked, hyaline,
ellipsoid, 8 per ascus, 14-20 x 3gBn. Photobiont trentepohlioid.
Without lichen substances. Note: a circumborealtamo® species
growing on bryophytes and plant debris, more ramalybark of
conifers and on siliceous rocks. Extremely rarkaty.

54 Apothecial disc deeply concave, orangédish. Margin white 1
grey. Apothecia up to 3 mm diam.

51 - Gyalecta peziza (Mont.) Anzi

Thallus crustose, whitish, thin, K-, C-, KC-, Ppdthecia frequent,
without a thalline margin (but often covered at thase by a thin
thalline layer when young), sessile, strongly cocisd, up to 3 mm
diam. Disc reddish-orange, strongly concave, K-, BC-, P-.
Margin thick, whitish, paler than disc, K-, C-, K@2-. Epithecium
colourless to pale reddish brown. Hymenium I+ blBaraphyses
simple to poorly branched thickened above. Ascindylcal to
elongate-subclavate, thin-walled, without tholuse wall and the
contents |+ blue. Spores 4-celled, hyaline, elligs8 per ascus, 15-
18 x 5-6 uym, all septa of the spores parallel. Photobiont
trentepohlioid. Without lichen substances. Notemainly arctic-
alpine, circumpolar species, found on slightly dfalous soil rich in
humus, and on terricolous bryophytes, mostly abdreeline.
Certainly ranging throughout the Alps, but only liblcaommon.

55 With soredia or isidia 56

55 Without soredia or isidia 66
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56 Thallus with isidia 57
56 Thallus with soredia 58

57 Isidia cylindrical, diffuse. Thallus K+ yellow chgimg to reddis
brown, P+ yellow, then oranged, with fumarprotocetraric ac
and without gyrophoric acid

52 - Pertusaria oculata (Dicks.) Th.Fr.

Thallus crustose, whitish grey, often obscuredhayisidia, thin, K+
yellow changing to reddish brown, C- or C+ pale €€; or KC+
yellow-red, P+ yellow, then orange-red, UV- or U\lue white.
Isidia initially wart-like, then cylindrical, densand diffuse, darker
than thallus, 1-3 mm long, to 0.4 mm broad, oftenrkd at the tips,
tending to fall easily. Apothecia rare, lecanorisemi-immersed, 1-
2 mm diam. Disc black, flat to slightly concaveugb. Margin
distinct, at least in young apothecia. Epitheciumt Kiolet.
Paraphyses thin, densely ramified, free. Asci cyical, with a clear
tholus and a thick ocular chamber the outer gelklyeb+ blue.
Spores 1-celled, hyaline, ellipsoid, thick-wallégk)8 per ascus, (15-
)23-28(-31) x (8-)10-14(-16Ym. Pycnidia dark, immersed at the top
of isidia. Conidia bacilliform, 3.5 x 0.5um. Photobiont
chlorococcoid. With fumarprotocetraric acid andiable amounts of
protocetraric and gyrophoric acids. Note: a circatap arctic-
alpine lichen, found on soil and plant remains, tigabove treeline;
restricted to the Alps and the N Apennines in ltaly

57 lIsidia spathulate, clustered in round patchéslliis K-, P; with
gyrophoric acid and without fumarprotocetraric acid

53 - Trapeliopsis wallrothii (Spreng.) Hertel &
Gotth.Schneid.

Thallus squamulose to subcrustose, whitish to gedg, thick, K-,
C+ red, KC+ red, P-. Squamules angular, flattenedamewhat
convex, contiguous, areolate-subcrustose in th&reseelongated at
the periphery to form a subrosulate thallus, theginal lobes 0.5-1
mm wide. Isidia laminal, simple, coarsely granularspathulate,
clustered in rounded patches which are evidentatsen the isidia
have fallen. Apothecia rare, without a thalline giar sessile, up to
1.5 mm diam. Disc pink-brown to dull grey-greenadmost black
often faintly pruinose, flat to convex. Margin dit, thin, often
paler than disc. Epithecium and hypothecium broluniEaraphyses
slender, anastomosing, ramified, not apically tbmed,
conglutinate. Asci clavate-cylindrical, thin-walldd pale blue, with
a small I+ blue cap inside the thickened apex. &pdi-celled,
hyaline, ellipsoid, thick-walled, 8 per ascus, 8-%44-5 pm.
Photobiont chlorococcoid. With gyrophoric acid. Blobn base-rich,
non- or weakly calciferous soil, sometimes overgngvmosses,
mostly in open situations. More frequent in the teoand in
Tyrrhenian Italy (e.g. in Sardegna), very rare witsere.

58 Thallus K+ yellow 59
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58 Thallus K- 62
59 Thallus KC+ yellow, with stictic acid

54 - Baeomyces rufus (Huds.) Rebent.

Primary thallus crustose, grey-green to dull greenihite, thick,
areolate, K+ yellow, C-, KC+ yellow, P+ orange-y&loUV-.
Areolae convex, contiguous, to 1 mm broad, withaatyvto smooth
cortex, often powdery sorediate, the soredia gskegiey. Schizidia
present occasionally, <0.2 mm diam., disc-like. M&d UV-.
Apothecia frequent, without a thalline margin, terah brought on
erect, subfruticose, smooth, flattened to subcyigad, often
longitudinally fissured stipes 2-4(-6) mm tall. Dised brown, flat to
convex, the margins often inrolled, most oftenuissl, to 2.5 mm
diam., single or coalescing. Paraphyses simpleotrly branched
above, slender, 1-1.8m thick. Asci unitunicate, cylindrical, thin-
walled, the apex truncate, I-. Spores 1-(2-)cellegline, fusiform,
8 per ascus, 8-13 x 2.5-4tBn. Pycnidia rare. Conidia bacilliform.
Photobiont chlorococcoid. With stictic acid, andiable amounts of
norstictic and constictic acids. Note: a holaredarly coloniser of
acid soils with high clay content and of weathesditeous rocks,
often found in disturbed sites; mostly sterile ipland areas.
Throughout Italy, mostly in the mountains.

59 Thallus KC- or KC+ red, without stictic acid
60 Thallus KC-

55 - Lecanora bryopsora (Doppelb. & Poelt) Hafeling
Tark

Thallus crustose, whitish to pale grey, continutmsvarty, thin to
rather thick, K+ yellow, C-, KC-, P+ yellowish. Salia granular,
whitish to very pale yellowish white, developingimitially discrete,
then often confluent soralia. Apothecia rare, lecare, sessile,
strongly constricted, up to 1.5 mm diam. Disc browiat, C-, P-.
Margin thick, smooth to crenulate, whitish to pgley, K+ yellow,
C-, KC-, P-. Epihymenium brownish. Hymenium and hyygcium
colourless. AsciLecanoratype, broadly clavate, with a I+ blue
tholus, a broad ocular chamber, and a broadly dsitial axial mass.
Spores 1-celled, hyaline, ellipsoid, 8 per ascus18 x 5-8 um.
Photobiont chlorococcoid. With atranorin and vaéabmounts of
zeorin. Note: closely related foecanora epibryoncertainly more
widespread in the Alps, but difficult to recognibejng often sterile.

60 Thallus KC+ red 61

61 Thallus P- with gyrophoric acid, without alectorialic &
barbatolic acids. Spores 8 per ascus

56 - Ochrolechia inaequatula (Nyl.) Zahlbr.

Thallus crustose, whitish to whitish grey, K+ yelloC+ red, KC+
red, P-, UV+ blue-white. Areolae convex, verrucosentiguous.
Soredia diffuse, whitish tending to very pale ocerus, C+ red,
KC+ red, P+ orange, UV+ blue-white. Apothecia fregie
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lecanorine, sessile, strongly constricted, 2-4 nmiamd Disc pale
reddish brown, flat, smooth. Margin thick, whitigh whitish grey,
sorediate. Paraphyses anastomosing, ramified, wtimate.
Epihymenium  brownish. Hymenium colourless, I+ blue.
Hypothecium colourless. Asci narrowly clavate, anifly thick-
walled, the outer gel strongly I+ blue. Spores llede hyaline,
ellipsoid, thick-walled, 8 per ascus, 25-55 x 10t#8. Photobiont
chlorococcoid. With gyrophoric acid and an unidiéedi substance
in the medulla. Note: an arctic-alpine lichen, fduon mosses, plant
debris and soil, mostly near or above treelinetadely widespread
in the Alps, but very much overlooked and undesm#d in the
past.

61 Thallus P+ yellowsrange, with alectorialic and barbatolic ac
without gyrophoric acid. Spores 2 per ascus

57 - Pertusaria geminipara (Th.Fr.) Brodo

Thallus crustose, whitish grey to yellowish whitdten becoming
pinkish in the herbarium, verrucose-granulose, ke#toy, C+ red,
KC+ yellow-red, P+ yellow-orange, UV- or UV+ orangkreolae
convex, contiguous, to 0.3 mm broad, some of wiedl to become
sorediate starting from the top, forming sub-tubkxte soralia.
Soredia granular, whitish tending to very pale ackous, P+
orange. Apothecia extremely rare in lItalian materiacanorine,
rounded, sessile, up to 2.5 mm diam. Disc reddiskvib to almost
black, flat, more or less smooth. Margin thick, ulade to crenulate.
Paraphyses thin, anastomosing, densely ramifiedi Biunicate,
cylindrical, thick-walled, with a clear tholus aral thick ocular
chamber, the outer wall weakly 1+ blue. Spores llede hyaline,
ellipsoid, thick-walled, 2 per ascus, 22-40 x 15420. Pycnidia
dark, immersed. Conidia bacilliform. Photobiont eblmpccoid.
With alectorialic and barbatolic acids, and vamat@mounts of
xanthones. Note: an arctic-alpine, circumpolar dich found on
mosses, plant debris and soil over acid subst@gainly more
widespread in the Alps above treeline, but overdmbkconfused
with other species, and undercollected in the past.

62 Thallus greenish, entirely leprose-sorediate,-, K@ith pulvinic
acid derivatives

58 — Chaenotheca furfuracea (L.) Tibell

Thallus crustose to subleprose, yellowish greensisting of a thick
mat of soredia-like granules, K-, C-, KC-, P-. Apetia rather
frequent, on long stalks, pin-like, 1.6-3 mm taflapitulum,
maezedium and stalk covered by a dense yellowiskngpruina.
Asci disintegrating early, often producing a mask spores
(maezedium) which accumulates on the surface ofaghathecia.
Spores 1l-celled, pigmented, globose, with a minuerucose
ornamentation, many per ascus, 2.3 in diam. Photobiont
chlorococcoid, with elongated cellSt{chococcus With vulpinic
and pulvinic acids. Note: a widespread holarctichéin, found
beneath overhanging faces protected from rain, indjorests, often
on exposed roots, but rather indifferent to thestalba (also found
on siliceous rocks and lignum); in the Mediterrandzelt it is
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restricted to very humid forests.

62 Thallus not greenish, not entirely lepreseediate, KC+ red
orange, without pulvinic acid derivatives 63

63 Thallus with lecanoric acid. Spores 1 per as2wzlled

59 - Varicellaria rhodocarpa (Kérb.) Th.Fr.

Thallus crustose, yellowish grey to whitish, grarsd, irregularly
spreading or forming well-delimited patches to 1 idnaiam., often
indistinctly areolate in young parts, later moreless continuous-
granulose, K-, C+ red, KC+ red, P-, UV+ yellowishpes sun-
exposed parts, rarely UV+ bluish white. Sorediaygte cream-
coloured, initially in discrete soralia, then bedogn confluent
forming an almost leprose thallus. Apothecia frequéecanorine,
immersed 1-3 in thalline warts, the latter graneld$ssured at the
margin. Disc yellow to reddish, heavily white-proge, flat, rugose.
Margin thin, smooth, mostly indistinct. Spores HMax hyaline,
oblong-obtuse, thick-walled, 1 per ascus, 200-40@0x140 pm.
Photobiont chlorococcoid. With lecanoric acid andriable
quantities of lichexanthone. Note: a mainly aretigine species,
found on acid soil, and plant remains, more racgiylignum or on
rocks, in tundra-like environments; restrictedtte Alps in Italy.

63 Thallus with gyrophoric acid. Spores 8 per asttelled 64

64 Thallus with orange-red, K+ red patches (anthireanpes)

60 - Trapeliopsis pseudogranulosa Coppins & P.James

Thallus crustose, grey to greenish-white with dtgnge patches,
first composed by convex areolae but soon becoroorginuous,

granulose-sorediate, forming large crusts, K- (¢hange-coloured
parts K+ red), C+ red, KC+ red, P-. Soredia graniddarinose 18-
25 pym daim., greenish white, in part orange-pigmeniéeldulla and

soralia K+ red and UV+ deep orange-red in the piged parts,
UV+ bluish grey in the unpigmented parts. Apotheaiee, rounded,
without a thalline margin, sessile, up to 1.5 miandi Disc greenish
grey to grey-black, mostly flat. Margin thin, undtd. Epithecium
green to greenish brown. Hymenium colourless, lypdthecium

pale yellowish brown. Paraphyses anastomosing, fieni not

apically thickened, conglutinate, 1ifn thick. AsciTrapeliatype,

clavate-cylindrical, thin-walled, |+ pale blue, tvi small 1+ blue
cap inside the thickened apex. Spores 1-celledlingyaellipsoid,

thick-walled, 8 per ascus, 9-13(-14) x 44fn. Pycnidia unknown.
Photobiont chlorococcoid, the cells 7-10m in diam. With

gyrophoric acid and anthraquinones. Note: in hur@idstanea
woodlands, on mosses on basal parts of trunksyutechgnum and

acid organic soil in areas with siliceous substratrtainly more
widespread, especially in Tyrrhenian Italy.

64 Thallus without orange-red, K+ red patches (mbraquinones) 65

65 Thallus C+, KC+ orangeed. Soredia grouped into maculifc
soralia. Apothecia lecanorine, >2 mm diam. Spo&&|kn long
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66
66
67
67
68

61 - Ochrolechia androgyna (Hoffm.) Arnold

Thallus crustose, whitish, often delimited by aepatothallus, thick
to thin, continuous to coarsely verrucose, K-, G3-teeorange, KC+
red to orange, P-, UV+ bluish white. Soredia granuyellowish-
green to grey-green, K-, C+ red, KC+ red, P-. Sonalaculiform,
prominent, at first discrete, then becoming conftudpothecia rare,
lecanorine, rounded, sessile, 2-4 mm diam. Disccaem to flat,
pinkish to orange-brown. Margin thick, whitish, ealthan disc.
Epihymenium  brownish. Hymenium colourless, I+ blue.
Hypothecium colourless. Asci narrowly clavate, onifly thick-
walled, the outer gel strongly I+ blue. Spores llede hyaline,
ellipsoid, 8 per ascus, 30-45 x 13-22. Photobidmibrococcoid.
With gyrophoric acid (constant), sometimes with ietaric or
murolic acids. Note: on bark and on steeply indimeck faces in
humid montane forests, sometimes also on soil agdpbytes; a
polymorphic species, closely relatedQotartarea

Thallus C+, KC+ red. Soredia diffuse. Apothea@niecanorine
<2 mm diam. Spores <3fn long

62 - Trapeliopsis granulosa (Hoffm.) Lumbsch

Thallus crustose, whitish to pale grey to rareljepainkish, thick,
areolate, granulose, K-, C+ red, KC+ red, P-, UV+idbluwhite.

Areolae convex, contiguous, granular to verrucdse0.5 mm in
diam., often somewhat elongate at the margins. dsordiffuse,
granular, whitish to brownish yellow, sometimesatisK-, C+ red,
KC+ red, P-. Apothecia frequent, non-lecanorine aitha thalline
margin, sessile, up to 1.5 mm diam. Disc extremelyiable in
colour, pale pink to reddish brown or dark greyegreo almost
black, initially flat, then rapidly convex. Margithin. Epithecium
pale to greenish brown. Hymenium colourless, 7080 tall.

Paraphyses slender, anastomosing, ramified, noalapthickened,
conglutinate. Asci clavate-cylindrical, thin-walldd pale blue, with
a small I+ blue cap inside the thickened apex. &pdi-celled,
hyaline, ellipsoid, thick-walled, 8 per ascus, 9x14-6 um. Pycnidia
dark, immersed. Conidia cylindrical. Photobiont chtmccoid. With
gyrophoric acid. Note: an arctic-alpine to cool-pErate,
circumpolar lichen, found on soil rich in humusydgphytes, peat,
rotting wood, sometimes also on rocks, mostly ieadhgs of
grasslands and shrublands; most common in the Adper in the
Apennines.

Thallus with radiating marginal lobes

Thallus without marginal lobes

Apothecia lecanorine, with a thalline marginteaming algal cells 68
Apothecia non lecanorine, without a thalline givar 69
Apothecial disc dark. Thallus KC-. Spores 50-p80ascus

63 - Acarospora placodiiformis H.Magn.
Thallus crustose, whitish with a greenish-yellowisige, usually
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densely covered by a thick layer of white, granyauina, thick,
orbicular, areolate, with radiating marginal lob&s, C-, KC-, P-.
Areolae convex, contiguous, the marginal lobes evidca. 2 mm
broad. Medulla white, K-, C-, KC-, P-. Apotheciaeduent,
lecanorine, rounded, semi-immersed, not constrickesl mm diam.
Disc reddish brown to almost black, somehow shftat, smooth.
Margin thick. Epithecium brown. Hymenium I+ blueypbthecium
colourless. Paraphyses numerous, simple to spaes@ified above.
Asci clavate, with a distinct apical dome, I-. Sgorl-celled,
hyaline, subglobose, 50-100 per ascus, 4-6 pn# Parasitic on
Diploschistes spp., esp. Diploschistes gypsaceusPhotobiont
chlorococcoid. With rhizocarpic acid and an unknotenpenoid.
Note: a xeric subtropical species, found on weathagypsum in
very open stands; known only from Emilia-Romagnashibuld be
looked for in other gypsum outcrops of the south.(m Sicilia).

68 Apothecial disc reddish brown. Thallus KC+ yelld8pores 8 pi

ascus

64 - Squamarina lentigera (Weber) Poelt

Thallus squamulose to subcrustose, white-pruinasebrbwnish

green, thick, orbicular, to 7 cm in diam., K-, &C+ yellowish, P-.

Squamules 1-3 mm broad, contiguous and more oridedi&ametric

in the centre, elongate at the margin, forming laguosettes,
flattened, smooth, appressed to the substratumedges crenate,
most often up-turned, white. Upper cortex paragiectiymatous,
well delimited against the thick medulla. Undersigale brown.

Medulla P-. Apothecia frequent, lecanorine, roundesgssile,

strongly constricted, up to 4 mm diam. Disc paledaddish brown,

smooth, plane to finally convex. Margin smooth eaftdisappearing
in old apothecia. Paraphyses slightly thickenedvabd&pithecium

brownish, hymenium and hypothecium colourless. Akxyate, with

a I+ blue apical dome. Spores 1-celled, hyalinéipsaid, thin-

walled, 8 per ascus, (9-)10-13 x 44f. Pycnidia dark, immersed.
Conidia thread-like. Photobiont chlorococcoid. Witisnic acid.

Note: a species of dry-continental areas, with @adraltitudinal

range; only locally common, esp. on gypsaceousayey soil in dry

grasslands; also present in dry-warm Alpine valleys

69 Lobes short, contiguous >2 mm broad. Thallus KCange, with
stictic acid. Apothecia pale-coloured, stipitatpofes hyaline

65 — Baeomyces placophyllus Ach.

Primary thallus crustose, glaucous grey-green, kthiforming
rosettes, the centre squamulose, with radiatingyimalr lobes, often
covered by peltate, pale-coloured, fragile, mosthrginal schizidia
to 0.2 mm diam., K+ yellow, C-, KC+ orange, P+ oraniylarginal
lobes to 6 mm broad, flattened, contiguous, raisécthe tips.
Medulla P+ orange, UV+ orange. Apothecia frequemvithout a
thalline margin, terminal, brought on short, smooghbfruticose
stipes, to 6 mm tall and 2 mm thick. Disc ochracetm reddish
brown, flat, the margin often reflexed, to 4-5 mnrodx.
Epihymenium yellowish brown. Hymenium colourless;. |
Paraphyses slender, simple or sparingly branchedrtts the tips,
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not anastomosing. Asci cylindrical, unitunicatejnttvalled, the
apex truncate, I-. Spores 1(-2)-celled, hyalinsjftum, 8 per ascus,
8-14 x 2-4um. Photobiont chlorococcoid. With stictic acid. Moan
arctic-alpine to boreal-montane, probably circurapdichen, found
on sandy-clay soil in open stands (e.g. montaneipine
grasslands), often in moderately disturbed habitatametimes
reaching the Alpine belt. Probably restricted te &ips in Italy, but
to be looked for also in the highest siliceous ntaims of the

Apennines.
69 Lobes elongate, strongly pruinose, <1 mm brdddhllus KC;
without stictic acid. Apothecia black, sessile. &sopigmented 70

70 Spores 4 per ascus

66 - Buellia asterella Poelt & Sulzer

Thallus crustose, white, orbicular, with radiatimgrginal lobes, K+
yellowish red to very rarely K-, C-, KC-, P+ orangeP-. Lobes 0.2-
0.5 mm broad, elongate, flattened to weakly cong&émangly white
farinose-pruinose. Apothecia frequent, without allthe margin,
sessile, 0.4-0.8(-1) mm diam. Disc black, flat teakly convex,
sometimes pruinose when young. Margin thin, smonth,evident
in old apothecia. Epithecium yellowish brown. Hypatium
brownish. Paraphyses distinctly thickened aboveh wdark cap.
Asci Bacidiatype, distinctly thickened at the apex, with alue
tholus, the outer gelatinous coat |+ pale blue. r&po2-celled,
pigmented, ellipsoid, constricted at septa, thitleda 4 per ascus,
(10-)11-16(-19) x (4.5-)5-8(-8.5um. Pycnidia dark, immersed.
Conidia bacilliform, 5-8 x 1-2um. Photobiont chlorococcoid. With
atranorin and variable amounts of norstictic acMote: on
calciferous soil in dry grasslands, very rare.

70 Spores 8 per ascus 71

71 Indry alpine valleys. Spores with rugulate oneatation, (12-)13-
20(-23) x (5.5-)6-10(-10.5)m

67 - Buellia elegans Poelt

Thallus crustose, densely white-pruinose, orbicuteth radiating
marginal lobes, K+ yellow to yellowish red, C-, KR+ orange.
Lobes 0.5-1 mm broad, elongate, flattened, ofterketaat the tip.
Apothecia frequent, rounded, without a thalline girarsessile, up to
1.2 mm diam. Disc black, rarely faintly pruinoségtfto convex.
Margin thin, smooth. Epithecium yellowish brown. pdghecium
brownish. Paraphyses distinctly thickened aboveh wdark cap.
Asci Bacidiatype, distinctly thickened at the apex, with allue

tholus, the outer gelatinous coat |+ pale blue. r&po2-celled,
pigmented, ellipsoid, constricted at septa, thitleda 8 per ascus,
with rugulate ornamentation, (12-)13-20(-23) x ¢©510(-10.5)

pum. Pycnidia dark, immersed. Conidia bacilliform,-8.% 1-1.5um.

Photobiont chlorococcoid. Chemically variable: watranorin and
variable amounts of norstictic acid, with or withostictic and

divaricatic acids. Note: a widespread steppe-speftiend on soil
deriving from calciferous schists in open grasstanestricted to
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dry-warm valleys in the Alps. To be looked for imMi'Aosta and
South Tyrol.

71 Strictly mediterranean.pBres with microfoveate ornamentat

10-17 X 5.5-8.5m

68 - Buellia zoharyi Galun

Thallus crustose, densely white-pruinose, orbicutéth radiating
marginal lobes, K+ yellow then reddish, C-, KC-, &ange. Lobes
0.5-1 mm broad, elongate, flattened. Apotheciauesd, without a
thalline margin, sessile, up to 1 mm diam. Discklaarely faintly
pruinose, flat. Margin thin, smooth. Epithecium Igelish brown.
Hypothecium brownish. Paraphyses distinctly thigdabove, with
dark cap. AscBacidiatype, distinctly thickened at the apex, with a
I+ blue tholus, the outer gelatinous coat I+ paleeb Spores 2-
celled, pigmented, ellipsoid, constricted at sefitm-walled, 8 per
ascus, with microfoveate ornamentation, 10-17 x-8% pum.
Pycnidia dark, immersed, frequent. Conidia baoithfi, 4-6.5 x 1-
1.5um. Photobiont chlorococcoid. With atranorin, andstictic and
stictic acid in variable concentrations. Note: olypgum in
mediterranean grasslands; never reported from @allye looked for
in dry areas of the south.

72 With perithecia 73
72 With apothecia 96
73 Thallus KC+ red

73
74
74
75

69 - Protothelenella leucothelia (Nyl.) H.Mayrhofes: Poelt

Thallus crustose, whitish, thin, composed of graswr warts, K-,
C+ red, KC+ red, P-. Perithecia frequent, 0.3-0.5 diam., black-
brown at the punctiform ostiole, paler below, mpstbvered by a
thalline layer, without involucrellum. Hymenium calrless, I+ blue.
Paraphyses (paraphysoids) persistent, anastomasingfied, not
apically thickened. Asci bitunicate, fissitunicatglindrical, thick-
walled, the outer wall 1+ blue, with a I+ blue aglicapparatus.
Spores hyaline, fusiform-elongate, often apiculate the ends,
muriform, thick-walled, the outer wall much thickiian the septa, 8
per ascus, 24-36 x 9-14m. Photobiont chlorococcoid, surrounded
by a gelatinous coatE(liptochloris). With an unidentified para-
depside of orcynol type. Note: on acid soil, mondiubryophytes,
plant debris and lichenLladonig, sometimes on rotting wood;
probably ranging throughout the Alps, but overlabke

Thallus KC- 74
Spores 2-celled 75
Spores not 2-celled 76

Spores 32 per ascus, with thrdi&d- appendages at both er
fusiform, <2.5um broad
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70 - Epigloea grummannii
Thallus crustose, inconspicuous, thin, continuosishgelatinous
when wet, more or less greenish, K-, C-, KC-, PeritRecia
frequent, globose to elliptical, not flattened, ®M13 mm diam.,
pale brown, surrounded by a thin gelatinous laystiole paler.
Paraphyses thin, thread-like, simple, slightly kkitzed above. Asci
clavate, the entire wall |1+ blue. Spores 2-celleghline, fusiform,
thin-walled, not ornamented, 32(-50) per ascush &@#3 um long,
thread-like appendages at both ends, 13-16.5(-18%2(-2.5)um.
Pycnidia not known. Photobiont chlorococcoidotcomyxeype).
Without lichen substances. Note: on algal colordeseloping on
dying mats ofcrimmiaandHypnum certainly overlooked, and more
widespread in the Alps.

75 Spores 8 per ascus, without appendages at the elhigspid, >
pm broad

71 - Epigloea soleiformis Dobbeler

Thallus crustose, inconspicuous, subgelatinous wet) more or
less greenish, thin, continuous, K-, C-, KC-, RerifPecia frequent,
globose, 0.07-0.15 mm diam., greenish or greyisiciblvith a thin
gelatinous coat, and with a depression around dtiele. Paraphyses
thin, thread-like, simple, slightly thickened abovesci clavate to
cylindrical, the entire wall I+ blue. Spores 2-eel] club-shaped,
with one cell larger, hyaline, slightly or not ctmsted at septum,
thin-walled, not ornamented, 8 per ascus, (8.5-)2.5(-14) x 3.5-
4.5(-5)um. Pycnidia globose, black. Conidia bacilliform tarrowly
ellipsoid. Photobiont chlorococcoidCéccomyxeaype). Without
lichen substances. Note: on algal colonies devetppin moribund
bryophytes, squamules d@ladonia decaying wood and humus;
certainly overlooked, and more widespread in thesAl

76 Spores 4-celled 77
76 Spores not 4-celled 78

77 Thallus gelatinous when wet. Spores narrowly dlliggs with
appendages at both ends, 3.ArB broad. Top of perithecium w
a circular swelling around the ostiole

72 - Epigloea medioincrassata (Grummann) Ddbbeler

Thallus crustose, inconspicuous, subgelatinous wet) more or
less greenish, thin, continuous, K-, C-, KC-, RerifPecia frequent,
globose, flattened, 0.1-0.22 mm diam., pale browmately black,
covered by a thin gelatinous layer, with a circidarelling around
the ostiole. Paraphyses thin, simple, thread-lgtightly thickened
above. Asci clavate to cylindrical, the entire wiallblue. Spores 4-
celled, hyaline, narrowly ellipsoid, with 2-4(-8n long, thread-like
appendages at both ends, thin-walled, not ornamieBt@er ascus,
excluding appendages (18-)24-33(-38) x 3.3481. Photobiont
chlorococcoid Coccomyxaype). Without lichen substances. Note:
on algal colonies on moribund bryophytes and, m@mely, on
lignum; certainly overlooked, and more widespreathe Alps.
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77 Thallus not gelatinous when wet. Spores ellipsomthout
appendages, 10-14m broad. Top of perithecium without circt
swelling

73 - Thelidium zwackii (Hepp) A.Massal.

Thallus crustose, pale grey to pale brown, thimtiooous to more
rarely cracked-areolate, K-, C-, KC-, P-. Peritheftequent, black,
globose, half-immersed in the thallus, the uppet patruding, 0.1-
0.25 mm diam., without involucrellum. Hymenium led; K/I+
blue. Paraphyses absent, substituted by periphipeeghecial wall
(section) black above, pale-coloured below, withimwblucrellum.
Asci clavate, bitunicate, thin-walled, the wall egdly thickened, I-.
Spores (2-)4-celled, hyaline, ellipsoid, 8 per as¢@3-)26-36 x (9-
)10-14(-15) pm. Photobiont chlorococcoid. Without lichen
substances. Note: a mainly temperate species foundalcareous
and basic siliceous rocks and thin layers of seiy. on walls,
pebbles, etc.; one of the few species of the geinish occur at low
altitudes in Italy. Certainly overlooked, and todmarched for more
intensively throughout the country.

78 Perithecia pale-coloured 79
78 Perithecia dark-coloured 80

79 Spores submuriform, ellipsoid <%6n long

74 - Leucocarpia biatorella (Arnold) ¥zda

Thallus crustose, greenish white to yellowish whiken, smooth to
mostly granulose-verrucose, K-, C-, KC-, P-. Pedth frequent,
globose, sometimes with a short neck near the lestigithout
involucrellum, at least half covered by a thalllager, up to 0.8 mm
diam., pale-coloured, with a darker, yellowish etlgwish-pinkish
ostiole. Perithecial wall made up by tangentiallyanged hyphae.
Paraphyses absent, substituted by short-cellegpesgs, 60-70 x
ca. 1um. Asci thick-walled, clavate, with a thick tholus, reddish.
Spores hyaline, ellipsoid, initially 4-celled, therrapidly
submuriform, 8 per ascus, (25-)28-38(-45) x 10pid. Photobiont
chlorococcoid Trebouxig. Without lichen substances. Note: an
inconspicuous lichen found on thin layers of cal@tis, humus-rich
ground, or over epilithic mosses; probably overkdland more
widespread, but never common, in the Alps.

79 Spores not muriform, acicular >1@én long

75 - Belonia incarnata Th.Fr.

Thallus crustose, greyish white to greenish graipgslatinous when
wet, thin and film-like, K-, C-, KC-, P-. Apothecifrequent,
lecanorine and perithecioid, semi-immersed, 0.2A005 diam. Disc
pinkish to yellowish grey, concave, opening thowglivroad pore.
Thalline margin poorly evident, often limited toethasal part of the
apothecium. True margin pale to reddish brown,.tlfpithecium
colourless. Hymenium K-, C-, I+ blue. Paraphysest no
anastomosing, simple, not apically thickened, fr&sci narrowly
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80
80
81
81
82

82

cylindrical, thin-walled. Spores many-celled (wita. 20 parallel
septa), hyaline, acicular, 8 per ascus, (80-)10D1B-4.5(-6)um.
Photobiont chlorococcoidT(ebouxig. Without lichen substances.
Note: an arctic-alpine species, found on soil iitthumus, often in
rather disturbed habitats, such as on mountairk ts&es, mostly
above treeline; easy to overlook and probably metgespread

throughout the Alps.
Spores 1-celled 81
Spores more than 4-celled 85

Thallus thick, subsquamulose-sublobate
Thallus thin, inconspicuous 83

Lower cortex present, dark, paraplectenchymatoiecti¢m!)
Thallus brownish grey, often faintly pruinose esake toward th
centre, and darker toward the margin. Old peritheath a dar
wall. Asci 65-70 x 16-23um. Spores (15-)17-23(-25) x (6-)6.5-
8.5(-9.5)um

76 - Catapyrenium cinereum (Pers.) Korb.

Thallus squamulose to subcrustose, brownish grégn dfaintly
grey-pruinose especially toward the centre, andketatoward the
margin, thin, K-, C-, KC-, P-, UV-. Squamules (53 mm broad,
finely divided-lobulate, appressed to the substmatwontiguous,
very rarely somewhat overlapping, forming a submses thallus
developing on a dark prothallus. Edge of squamdéeker than the
surface. Lower surface dark, attached by dark Hyigbae which are
(3.5-)4-4.5(-5) um broad. Upper and especially lower cortex
paraplectenchymatous, the latter of polygonal cell®-3 layers.
Perithecia frequent, numerous, laminal, globos#,ifmmersed, not
flattened, 0.2-0.3 mm in diam. Paraphyses absefstisuted by
periphyses. Perithecial wall initially pale, thesrkening throughout.
Asci unitunicate, clavate, thin-walled, not or oslightly thickened
at the apex, without ocular chamber, the wall 5570 x 16-22um.
Spores 1-celled, hyaline, clavate, thin-walled,e8 ascus, (15-)17-
23(-25) x (6-)6.5-8.5(-9.5um. Photobiont chlorococcoid. Without
lichen substances. Note: a boreal-montane to aalgioe,
circumpolar species occurring also in more southreountains on
siliceous, base-rich soil with mica, or amongstritetous
bryophytes; often confused wikMacidiopsis cinereoides

Lower cortex absent. Thallus brownish grey, oftaintfy pruinos
especially towards the centre, never darker at imarlylos
perithecia with a pale to colourless wall. Asci 85-x 172C
pm Spores (15-)17-22(-24) x (5-)6-8(-Ain

77 - Catapyrenium daedaleum (Kremp.) Stein

Thallus squamulose to subcrustose, brownish to hishwgreenish
grey, often faintly pruinose, never darker at marghin, K-, C-,
KC-, P-, UV-. Squamules 1-4 mm broad, flattened,oain,
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contiguous, non imbricate, usually forming a rasdite thallus
reaching 9 cm diam., developing on a black hypaikalMarginal
squamules often elongated, rounded, often somewabatave at
tips, always without pruina. Edge of squamules ulate,
concolorous with upper surfaces. Lower surface ,dattached by
dark rhizohyphae. Upper cortex paraplectenchymatouser cortex
absent, the medulla becoming darker below. Rhizoagptark, 3-
4(-4.5) um in diam. Perithecia frequent, laminal, pyriforimalf
immersed, not flattened, 0.2-0.3 mm broad. Parashysbsent,
substituted by periphyses. Perithecial wall colesslto brown, esp.
near the ostiole. Asci unitunicate, clavate, thilled, not or only
slightly thickened at the apex, without ocular cbem the wall I-,
75-85um long, 17-20um broad. Spores 1-celled, hyaline, clavate,
thin-walled, 8 per ascus, (15-)17-22(-24) x (5-J88 pm.
Photobiont chlorococcoid. Without lichen substancébte: a
boreal-montane to arctic-alpine, circumpolar spedeind on plant
debris, mosses and bare, humus rich soil on cedcife ground;
perhaps less common thdh cinereumin the mountains of the
south.

83 Spores >121im broad

78 - Verrucaria geophila Zahlbr.

Thallus crustose, greenish grey, green and sulgmlat when wet,
thin, continuous to slightly cracked, K-, C-, KQP;. Perithecia
frequent, black, half-immersed, globose, not flettd at the top, up
to 1 mm diam. (usually less). Perithecial wall ddrkoughout. Asci
broadly clavate, thin-walled, bitunicate, I-. Sporfecelled, hyaline,
ellipsoid, 8 per ascus, 20-36 x 12-ié. Photobiont chlorococcoid.
Without lichen substances. Note: a rare, ratherlpdmown species
of slightly calciferous soil in Mediterranean grhassls. Perhaps
more widespread in the south.

83 Spores <12um broad 84

84 Paraphyses present. Perithecovered by a thalline layer. Spc
often clavate

79 - Thrombium epigaeum (Pers.) Wallr.

Thallus crustose, yellowish to greyish, indistinstybgelatinous
when wet, thin and often film-like, continuous, Kc-, KC-, P-.
Perithecia frequent, black, globose, not flatteaethe top, up to 0.5
mm diam., without involucrellum, covered by thelbhs up to the
ostiole. Perithecial wall pale to dark brown thrbagt, 20-30pum
thick. Paraphyses persistent, simple, tqurh thick, not apically
thickened, free. Periphyses absent. Asci subcytiathut often
clavate at apices, thin-walled, the apex slightlickened, 1+ blue
with a narrow, cylindrical axial mass. Spores lemkl hyaline,
narrowly ellipsoid to often clavate, thin-walledp8r ascus, (15-)18-
25(-30) x 5-10(-12)um. Photobiont chlorococcoidléptosire?).
Without lichen substances. Note: an ephemeral, ginigbholarctic
coloniser of calciferous, clayey soil in rathertdibed habitats, such
as track sides; very easy to overlook, and probabdlercollected in
Italy.
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84 Paraphyses absent, substituted by periphyses. h&aat nc
covered by a thalline layer. Spores narrowly etligs neve
clavate

80 - Verrucaria xyloxena Norman

Thallus crustose, brown to blackish brown, thin,rrweose,
sometimes surrounded by a brown prothallus, contpobg
goniocysts 15-3um diam., the cells of goniocysts isodiametric to
oblong, thick-walled, K-, C-, KC-, P-. Peritheci@duent, brownish
black to black, spherical to broadly ovoid, 0.128).mm diam.,
immersed, protruding, not flattened at the top, thall dark-
carbonaceous throughout, without involucrellum.apayses absent,
substituted by 25-35um long, branched periphyses. Hymenium
colourless, I+ red. Asci broadly clavate, bitunicéissitunicate,
thick-walled above when young, with a small ocutdramber.
Spores 1-celled, hyaline, ellipsoid, 8 per asclis;)(6-23(-25) x 6-
8(-9) um. Pycnidia not known. Photobiont chlorococcoid.tiwit
lichen substances. Note: on more or less calcifersoil, often
associated with acrocarpous mosses; easily ovethadnd perhaps
more widespread in the Alps.

85 Spores pigmented 86

85 Spores hyaline 87

86 In upland areas. Spores 2 per ascus, 70-150 x 3060

81 - Polyblastia helvetica Th.Fr.

Thallus crustose, pale to dark grey, subgelatimduen wet, thin and
filmy, continuous to granular, K-, C-, KC-, P-, UVPerithecia
black, frequent, semi-immersed in the thallus, gkgbhor somehow
flattened at the top, 0.3-0.5 mm diam., withoutoioerellum, the
wall brown to black throughout or more rarely paleelow.

Paraphyses absent or ephemeral, substituted kphpsés. Asci sac-
like, bitunicate, thin-walled. Spores pigmentedledst when old,
ellipsoid-cylindrical, strongly muriform, (1-)2 pescus, 70-150 x
30-60 pm. Photobiont chlorococcoid. Without lichen substm

Note: alpine to subalpine. On calciferous soil, enftamongst
bryophytes. For Italy reported only from the Doltesi Probably
overlooked or confused with other species, and madespread in
the Alps.

86 In lowland areas, mainly mediterranean. Sporpsr&scus, 465
X 20-25um

82 - Polyblastia rouxiana ¥zda & Vivant

Thallus crustose, bluish-greenish grey, thin, cardgis, film-like to
verruculose, K-, C-, KC-, P-. Perithecia frequeblack, initially
globose, then flask-shaped, immersed in the thahd/or in the
substratum and protruding only with the apical p&rb-0.7 mm
diam., without involucrellum. Perithecial wall 3@4um thick,
brownish-black throughout. Paraphyses absent, itutiest by
periphyses. AscWMerrucariatype, sac-like, bitunicate, thin-walled,
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100-120 x 40-5Qum. Spores pigmented, ellipsoid, slightly narrower
and more pointed at one end, muriform, 8 per asbdh5 x 20-25
um. Photobiont chlorococcoid. Without lichen subs&s Note: on
bare soil in clearings of garrigue and maquis \atgmt over
calcareous substrata. For ltaly it was reported drdm Calabria
and Sicilia. Mainly mediterranean, and probably enaidespread in
the south.

87 Spores submuriform

83 - Protothelenella sphinctrinoidella (Nyl.) H.Mahofer &
Poelt

Thallus crustose, whitish to pale grey, greenisterwhvet, thin,
continuous and often film-like and inconspicuous, &-, KC-, P-.
Perithecia black, more or less shiny, frequentirpding to semi-
immersed, globose to slightly pyriform, 0.1-0.3 muaiam.
Perithecial wall 15-2Qum thick, dull greenish and K+ violaceous
above, most often pale-coloured below. Hymeniunowadéss, I+
blue. Paraphyses (paraphysoids) anastomosing,gstreamified,
not apically thickened. Asci bitunicate, fissituatie, cylindrical,
thick-walled, the outer wall I+ blue, with a |+ lelwapical apparatus.
Spores hyaline, ellipsoid, submuriform, thick-wellehe outer wall
distinctly thicker than the septa, 8 per ascus322x 7-10 pm.
Photobiont chlorococcoid, surrounded by a gelatnocoat
(Elliptochloris). Without lichen substances. Note: on soil, manithu
bryophytes and lichens, more rarely on decayingtplaoften in
rather disturbed habitats, e.g. on mountain trédss certainly more
widespread in the Alps.

88 Spores strongly muriform 88

88 Spores 2-4 per ascus

84 - Chromatochlamys muscorum (Fr.) H.Mayrhofer &
Poelt var. muscorum

Thallus crustose, whitish to very pale brown, thingore or less
continuous and membrane-like, K-, C-, KC-, P-, U¥erithecia
frequent, globose to broadly pyriform, half immetsaot flattened,
0.3-0.6 mm diam. Surface black to brown in uppet, mvered by
the pale thallus below, the wall 50-7in thick, dark above, paler
below. Paraphyses (paraphysoids) persistent, tmianched and
anastomosing, not apically thickened, free. Pesphy
(periphysoids) present near the ostiole, congltginAsci bitunicate
and fissitunicate, |-, thick-walled, the inner wdllinner than the
outer one, the apex with an internal beak. Spoyetfirte, becoming
straw-coloured when old, elongate-ellipsoid to stibdrical,
muriform, 2-4 per ascus, 60-110 x 20-2Im. Photobiont
chlorococcoid. Without lichen substances. Noteokifatic lichen,
found on moribund pleurocarpous mosses on rockssaildwhen
epiphytic, on basal parts of old trunks.

88 Spores more than 4 per ascus
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89 Spores 6-8 per ascus

89
90
90
91

Spores 8 per ascus

Hymenial algae absent

85 - Chromatochlamys muscorum (Fr.) H.Mayrhofer &
Poelt var. octospora (Nyl.) H.Mayrhofer & Poelt

Thallus crustose, whitish to pale brown, thin, mooe less
continuous and membrane-like, K-, C-, KC-, P-. thegia frequent,
globose to broadly pyriform, half immersed, notitéaed, 0.3-0.6
mm diam. Surface black to brown in upper part, cedeby the pale
thallus below, the wall 50-7Qqm thick, dark above, paler below.
Paraphyses (paraphysoids) persistent, thin, branchend
anastomosing, not apically thickened, free. Pesphy
(periphysoids) present near the ostiole, congltginAsci bitunicate
and fissitunicate, |-, thick-walled, the inner wdllinner than the
outer one, the apex with an internal beak. Spoyasrte, becoming
straw-coloured when old, elongate-ellipsoid to stibdrical,
muriform, 6-8 per ascus, 40-60 x 15-20m. Photobiont
chlorococcoid. Without lichen substances. Note: @niy western
lichen in Europe, found on moribund mosses on roamkd soil.
Certainly very rare in Italy.

Hymenial algae present (section!)

Spores 28-33 x 11-1@8m. Hymenial algae more or less glob
Thallus subgelatinous when wet

86 - Staurothele geoica Zschacke

Thallus crustose, grey to dark greenish grey, dakligeus when
wet, thin, continuous, K-, C-, KC-, P-. Perithedmack, half
immersed, not flattened at the top, small, up t8 fm diam.
(usually less), without involucrellum, the wall €orimly black
throughout. Paraphyses absent, substituted by hyeeag.
Hymenium I+ reddish. Hymenial algae more or lessbgbe. Asci
sac-like, verrucarioid, thin-walled, bitunicate, tout a distinct
ocular chamber. Spores hyaline, ellipsoid, (subrifitum, 8 per
ascus, 28-33 x 11-13m. Photobiont chlorococcoids{ichococcus
Without lichen substances. Note: a taxon which dese further
study. On soil amongst bryophytes and on plantigebr

91 Spores 36-43 x 13-1m, Hymenial algae globose to mos

rectangular in shape. Thallus not subgelatinouswiet

87 - Staurothele terricola (Bagl.) Poelt & Nimis

Thallus crustose, grey, greenish when wet, thintinaous, K-, C-,
KC-, P-. Perithecia half immersed, not flatteneldck. Paraphyses
absent, substituted by periphyses. Hymenium I+ istddHymenial
algae globose to mostly rectangular in shape. Asat-like,
verrucarioid, thin-walled, bitunicate, without a stiinct ocular
chamber. Spores hyaline, ellipsoid, muriform, 8 ascus, 36-43 x
13-17pum. Photobiont chlorococcoidstichococcus Without lichen
substances. Note: known only from clearings of igass in

195

90

92

91



Sardegna, this taxon needs further study.
92 Thallus thick, evident

92 Thallus inconspicuous, reduced to a thin film

93 Spores <4@m long. Thallus greyvhite, sometimes tinged brov
composed of coarse, subsquamulose, -cartilaginownulg:

becoming subgelatinous when wet

93

88 - Polyblastia sendtneri Kremp.

Thallus crustose, grey-white, sometimes tinged bhravomposed of
coarse, subsquamulose, rather thick cartilaginoeslae, K-, C-,

KC-, P-. Perithecia frequent, black, globose, Iralihersed, with an
involucrellum extending to the upper half, 0.1-On2m diam.

Paraphyses ephemeral to absent, soon substitutgoetighyses.
Asci sac-like, bitunicate, thin-walled. Spores fiyal ellipsoid-

cylindrical, muriform, 8 per ascus, 15-30 x 941@. Pycnidia dark,
immersed. Conidia bacilliform. Photobiont chlorocoidc Without

lichen substances. Note: a circumpolar, arcticralpecies, found
on organic soil, mosses and plant debris; most comim the Alps,

above treeline, but also known from the C Apennifi&san Sasso
Massif).

93 Spores >40um long. Thallus pale greenish grey to browr

subsquamulose to coarsely granular, often crackedi
subgelatinous when wet

89 - Polyblastia terrestris Th.Fr.

Thallus crustose, pale greenish grey to brownishsguamulose to
coarsely granular, often cracked, thick, K-, C-,-Ke-. Perithecia
frequent, globose, with an involucrellum extendigleast to the
upper half, 0.4- 0.8 mm diam., black, covered lltls at the base.
Paraphyses ephemeral to absent, soon substitutepetiyhyses.
Perithecial wall dark throughout. Asci sac-liketubicate, thin-
walled. Spores hyaline, ellipsoid-cylindrical, nfarm, 8 per ascus,
45-90 x 18-50 um. Photobiont chlorococcoid. Without lichen
substances. Note: on calciferous soil in uplanésreoth on bare
ground and amongst bryophytes; a critical taxonjciwhneeds
revision, hitherto known only from the Alps in kal

94 Perithecial wall pale below. Perithecia >0.4 diam.

90 - Protothelenella sphinctrinoides (Nyl.) H.Maydifer &
Poelt

Thallus crustose, whitish to pale greenish browomewhat
gelatinous when wet, thin, granular-warty to filikel, K-, C-, KC-,
P-. Perithecia frequent, black to brown-black, pateen wet, semi-
immersed in the thallus, globose to slightly pymifip 0.4-0.6 mm
diam. Perithecial wall reddish brown above, palercblourless
below and inside, without involucrellum. Paraphy§esraphysoids)
persistent, anastomosing, strongly ramified, notally thickened.
Hymenium colourless, I+ blue. Asci bitunicate, ifigeicate,
cylindrical, thick-walled, the outer wall I+ blujth a I+ blue apical
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94
95

95

96
96
97
97

98

apparatus. Spores hyaline to pale straw-coloureshvdid, broadly
ellipsoid to narrowly ovate, muriform, thick-wallethe outer wall

much thicker than the septa, 8 per ascus, unisettatsomewhat
overlapping, (38-)40-50 x 10-1pm. Photobiont chlorococcoid,
surrounded by a gelatinous codlliptochloris). Without lichen

substances. Note: an arctic-alpine to boreal-mentaircumpolar
lichen, found on moribund bryophytes on soil anckranore rarely
on soil, in rather disturbed sites (e.g. on moumteack sides) with a
long snow-lie, often in crevices or small depressiof the ground;
much undercollected, probably ranging throughoetAlps.

Perithecial wall dark throughout. Peritheciad<m diam. 95
Spores <4@m long. Perithecia fully immersed

91 - Polyblastia epigaea A. Massal.

Thallus crustose, brown, thin, continuous to veses; K-, C-, KC-,
P-. Perithecia frequent, black, globose, immersedth an
involucrellum extending to the upper half, up t@ @m diam., the
wall colourless to brownish. Paraphyses absent mremeral,
substituted by periphyses. Asci sac-like, biturdcathin-walled.
Spores hyaline, sometimes very pale brown when ekkyellipsoid-
cylindrical, muriform, 8 per ascus, 26-37 x 104i/h. Photobiont
chlorococcoid. Without lichen substances. Note: humous soil.
Never reported from ltaly, to be looked for in #ips.

Spores >4Qm long. Perithecia protruding

92 - Polyblastia evanescens Arnold

Thallus crustose, grey, thin and film-like, contus, K-, C-, KC-,
P-. Perithecia frequent, black, globose, protrudimg to 0.2 mm
diam. Paraphyses absent or ephemeral, substitytquetiphyses.
Perithecial wall dark throughout. Asci sac-liketubicate, thin-
walled. Spores hyaline, sometimes very pale browmenvold,
ellipsoid-cylindrical, muriform, 8 per ascus, 45-6018-25 um.

Photobiont chlorococcoid. Without lichen substancBete: on
bryophytes (e.g.Rhacomitrium Distichum Encalyptg in open
vegetation above treeline; very rarely collectedt{ perhaps more
widespread in the Alps.

Apothecia lecanorine, with a thalline margintedming algal cells 97
Apothecia non lecanorine, without a thalline givar 143
Spores strongly muriform 98

Spores not muriform (or at most with one longitadiseptur
only) 100

Apothecia up to 7 mm diam. Thallus C-, KC-,hwitorstictic an
connorstictic acids

93 - Diploschistes ocellatus (Vill.) Norman

Thallus crustose, pale grey to white, thick, veosezareolate,
pruinose, often forming a compact crust easily ctedhle from the
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substratum, K+ yellow changing to red, C-, KC-, é#ange, UV-.
Areolae 0.4-3 mm broad, to 4 mm thick, mostly coqgwmntiguous,
forming a large crust. Apothecia frequent, lecam®rirounded,
sessile, up to 7 mm diam. Disc black to black-bromostly faintly
white-pruinose, flat.  Margin  thick, smooth, pruieps
pseudoparenchymatous in section. Hymenium and hgptm
.. colourless, I-. Paraphyses mostly simple, not dgidhickened,

* free. Asci subcylindrical, the wall |-, the contdmtorange-red, with
a somewhat abrupt apical thickening, lacking anigapmpparatus.
Spores pigmented, broadly ellipsoid, muriform, 8 ascus, 20-32 x
7-15 um. Pycnidia dark, cerebriform, semi-immersed. Canidi
bacilliform, 4-7 x 1-1.5um. Photobiont chlorococcoidl febouxig.
With norstictic and connorstictic acids. Note: aldyiemperate
lichen found on limestone, dolomite and calcifereasdstone, more
rarely on soil, esp. common in the SW part of tkaifsula, below
the montane belt.

98 Apothecia up to 3 mm diam. Thallus C+ and KC+ radth
lecanoric and diploschistesic acids

99 Spores (4-)8 per ascus, 20-38 x 94i. Non parasitic. Thalll
pruinose

94 - Diploschistes diacapsis (Ach.) Lumbsch

Thallus crustose, grey to greyish white, continudmisverrucose-
areolate, loosely attached, slightly pruinose, KeHow to red (the
reaction sometimes indistinct), C+ red, KC+ red, B¥;. Areolae
0.5-25 mm diam., 1-3 mm thick, flat to subconveampstly
irregularly angular at least when young. Apothediaquent,
lecanorine, rounded, semi-immersed and urceolafeb Inm diam.
Disc black, often faintly white-pruinose, concawargin distinct,
thick, pseudoparenchymatous in section. Hymeniumd an
hypothecium colourless, I-. Paraphyses simple, magpically
thickened, 1-2um broad, free. Asci subclavate to cylindrical, the
wall |-, the content I+ orange-red, with a somewhhbtupt apical
thickening, lacking any apical apparatus. Sporgmpnted, broadly
ellipsoid, muriform, 4-8 per ascus, 20-38 x 94im. Pycnidia dark,
cerebriform, half immersed. Conidia bacilliform, 4x61-1.5 um.
Photobiont chlorococcoid T¢ebouxig. With lecanoric and
diploschistesic acids, and with variable amountorskllinic acid.
Note: a widespread species of arid grasslands dfemncalciferous
or base-rich soil in open, dry situations; certaimhuch more
widespread throughout the country, especially inagteas.

99 Spores always 4 per ascus, 18-32 x Gib Starting the lifesycle
on other lichens. Thallus non- or weakly pruinose

95 - Diploschistes muscorum (Scop.) R.Sant.

Thallus crustose, greenish to whitish grey, prugnosr not,
continuous to verrucose-areolate, K+ yellowished, IC+ red, KC+
red, P-, UV-. Areolae 0.2-0.6 mm diam., flat to soiwex, thin to
thick, irregularly angular at least when young. &mzia frequent,
lecanorine, rounded, urceolate, semi-immersed ancconstricted,
to 1.8(-2) mm diam. Disc black, often faintly prase, concave.
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Margin distinct, thick, pseudoparenchymatous irtisec Hymenium
and hypothecium colourless to pale brown, I|-. Playaps mostly
simple, not apically thickened, free. Asci subctaveo cylindrical,
the wall |-, the content I+ orange-red, with a sainat abrupt apical
thickening, lacking any apical apparatus. Sporgspnted, broadly
ellipsoid, muriform, 4 per ascus, 18-32 x 6-ul. Photobiont
chlorococcoid Trebouxig. With lecanoric and diploschistesic acids
and variable amounts of orsellinic acid. Note: dafaic lichen,
often - but apparently not always - starting thHe-tiycle on the
squamules ofCladonia (esp. C. pocillum and C. symphycarpa
generally found on mosses and plant debris in dasglands on
limestone. Rather common throughout the countryh veit wide
altitudinal range.

100 Thallus K+ rapidly red, with norstictic acid 101
100 Thallus K+ yellow or K-, without norstictic acid 40

101 Thallus KC+ yellow-red, P+ yellow. Spores >f broad

96 - Pertusaria glomerata (Ach.) Schaer.

Thallus crustose, whitish grey to yellowish whigeyooth to mostly
verrucose-tuberculate, K+ yellow, then rapidly réd, KC+ faintly
yellow-red, P+ vyellow, UV+ glaucous. Apothecia foemt,
lecanorine, immersed in subglobose, strongly cantstt, 1-1.5 mm
broad thalline warts, 1(-3) per wart, the disc 0.2-mm diam.,
brown-black, yellow-brown when young, punctiformpiteecium
brown-black, K+ violet. Paraphyses thin, denselyified, free.
Asci cylindrical, with a clear tholus and a thickutar chamber, the
outer gel weakly 1+ blue. Spores 1-celled, hyaliekipsoid, thick-
walled, mostly 4 per ascus, (50-)70-125(-170) x5R%-60) um.
Pycnidia dark, immersed. Conidia bacilliform, 8-110& pm.
Photobiont chlorococcoid. With norstictic acid aratiable amounts
of stictic acid. Note: an arctic-alpine lichen, fimuon soil rich in
humus and plant debris in sites with a long sn@w-Certainly
ranging throughout the Italian Alps.

101 Thallus KC-, P- (rarely P+ orange). Spores gi®broad 102

102 In lowland areas. Parasitic dpiploschistes Thallus pruinose-
farinose. Spores many more than 8 per ascus

97 - Acarospora nodulosa (Dufour) Hue var. reagens
(Zahlbr.) Clauzade & Cl.Roux

Thallus crustose, white, thick, areolate, farindse,red (mostly in
the medulla), C-, KC-, P-. Areolae (2-)3-5(-6) mnrodd,
contiguous, mostly convex, the lower surface ugugdirk-coloured.
Apothecia frequent, lecanorine, rounded, semi-inse@r 1-2(-4)
mm diam. Disc brown to almost black, flat, smodtargin thick.
Epithecium brown. Hymenium colourless, I+ blue. Hijpecium
colourless. Paraphyses numerous, simple to spamiyied above.
Asci clavate, with a distinct apical dome. Sporeselled, hyaline,
globose, many per ascus, 4-6 x 4u®. Pycnidia dark, immersed.
Conidia broadly ellipsoidal, 1-celled. Photobiontlozhcoccoid.
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With norstictic acid. Note: parasitic @iploschistes scrupostsslat.
A xeric subtropical lichen found on gypsum in exgsituations, to
be looked for in gypsum outcrops of southern Italg. in Sicilia).

102 In upland areas, with optimum above treeline. Not
DiploschistesThallus not pruinose-farinose. Spores 8 per ascu303

103 Thallus thin, inconspicuous

98 - Bryonora castanea (Hepp) Poelt

Thallus crustose, greyish to brownish, thin, camims to rarely
granulose, often indistinct, K+ red, C-, KC-, P- Br orange.
Medulla UV-. Apothecia frequent, lecanorine, sessil.5-2(-3) mm
diam. Disc dark reddish brown, first concave, tliat sometimes
faintly pruinose. Margin thick, crenulate-undulat®araphyses
simple, distinctly thickened above, conglutinatpitBecium reddish
brown, hypothecium pale brown. Asdiecanoratype broadly
clavate, with a I+ blue tholus, a broad ocular chamand a broadly
cylindrical axial mass. Spores 1-celled (rarely-2efed), hyaline,
ellipsoid-cylindrical, thick-walled, 8 per ascu#l-20(-28) x 5-7um.
Photobiont chlorococcoid. With norstictic acid. Rota mainly
arctic-alpine, circumpolar lichen, found on soil,osses, plant
remains and on other lichens in Alpine grasslamdsea treeline.

103 Thallus thick, granulose to subsquamulose, formaimigstinct crust

99 - Bryodina rhypariza (Nyl.) Hafellner & Tiirk

Thallus crustose, grey to brownish grey, thick, ngtase to
subsquamulose, K+ red, C-, KC-, P-. Medulla UV-.
Areolae/squamules 0.2-0.5 mm broad, sometimesrlacgatiguous,
often forming an up to 5 cm broad subrosulate ctupper surface
finely rugose. Apothecia frequent, lecanorine, i&es®.5-2(-3.5)
mm diam. Disc dark brown to blackish brown, mosdilgt, not
pruinose. Margin thick, crenulate, usually palerarth disc.
Epihymenium brownish. Hymenium colourless. Lowerrtpaf
hypothecium made up by strongly interwoven hyphakicky
separate the hypothecium from the thalline cortethe apothecia.
Excipulum with numerous granules. Paraphyses singiiinctly
thickened above, conglutinate. Adatcanoratype broadly clavate,
with a I+ blue tholus, a broad ocular chamber, androadly
cylindrical axial mass. Spores 1-celled, hyalinkpsoid-cylindrical,
thin-walled, 8 per ascus, 17-24 x 4-fuB. Pycnidia dark, ovooid,
immersed. Conidia bacilliform, 12-17 x 0.am. Photobiont
chlorococcoid. With norstictic acid. Note: a mairdyctic-alpine
species, found on mosseAn@reaea Grimmia), often associated
with cyanobacteriaStigonemyg almost certainly restricted to the
Alps in Italy, mostly above treeline.

104 Thallus K+ yellow 105
104 Thallus K- 108

105 Apothecia palesoloured, yellowish to orange. Thallus C+ red
spores 8 per ascus
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100 - Anzina carneonivea (Anzi) Scheid. var. carmdea

Thallus crustose, whitish grey, thin, often hemigsubstratic, more
or less continuous, K+ yellowish, C-, KC-, P-. Abpetia very
common, 0.12-0.3 mm diam., lecanorine, immersedtafiine warts,
initially single, then becoming confluent, C+, KC+dreDisc
yellowish-brown to orange, flat. Margin thin, smptpaler than
disc, proper margin poorly developed. Epitheciurthoydsh brown,
K-. Hymenium colourless, I-. Hypothecium colourlefaraphyses
(paraphysoids) ca. 1.fm thick, anastomosing, ramified, not
apically thickened. Asci subcylindrical, thick-wedl, the outer wall
weakly I+ blue, not very thickened at the top, watl+ strongly blue
apical ring, 70-80 x 15-2Am. Spores 2(-4)celled, hyaline, ellipsoid
to narrowly ellipsoid, thin-walled, with a thin lwal8 per ascus, (11-

)13-15(-18) x 5-7um. Pycnidia dark, semi-immersed to protruding,

90-160um in diam. Conidia short, bacilliform, 3.5-4.5 x €a7 um.
Photobiont chlorococcoid Agterochloriy. With gyrophoric acid
(apothecia) and traces of lecanoric acid. Note:bark, esp. of
conifers, wood, plant debris, moribund bryophytestricted to the
Alps.

105 Apothecia dark-coloured, brown to blackish. Thalliss or, if C+
red, then spores 1 per ascus

106 Thallus C+ and KC+ red, witgyrophoric acid. Spores 1 per as
>100um long

101 - Pertusaria bryontha (Ach.) Nyl.

Thallus crustose, whitish to pale grey, smooth toinkied,
continuous to verruculose, the warts sometimes gelted,
simulating coarse isidia, K+ yellowish, C+ red, K&y P+ yellow,
then orange-red, UV+ bluish white or orange. Apoihdrequent,
lecanorine, immersed in crowded, convex thallinetsya(0.2-)1(-
2.5) mm diam. Disc brown-black, yellow-brown whesung, flat to
convex, rough. Margin persistent, smooth to wartdtén undulate.
Epithecium brown-black, K+ violet. Paraphyses thidensely
ramified, free. Asci cylindrical, bitunicate, thigkalled, with a clear
tholus and a thick ocular chamber, the outer gedkiyel+ blue.
Spores 1-celled, hyaline, ellipsoid, thick-wallede(wall mostly 12-
20 um thick), 1 per ascus, (110-)150-210(-230) x (38-99(-100)
pum. Photobiont chlorococcoid. With stictic and gymopic acids,
and sometimes with xanthones. Note: an arctic-alpaircumpolar
lichen, found on mosses and plant debris, mostlycalcareous
substrata; probably widespread throughout the Alps.

106 Thallus KC-, without gyrophoric acid. Spores 8 pscus, <3%um

long

107

107 Spores 1-celled, hyaline

102 - Lecanora epibryon (Ach.) Ach.

Thallus crustose, whitish to pale grey, continutoiswarted, K+
yellow, C-, KC-, P+ yellowish, UV-. Apothecia fregut, more or
less rounded, lecanorine, sessile, strongly caestti to almost
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substipitate, 0.5-2(-3) mm diam. Disc reddish brpwoften
somewhat shiny, mostly flat, C-, P-. Margin thickmnooth to
crenulate-undulate, whitish to pale grey, K+ yello@, KC-, P-,
containing (section under polarised light!) smiategular crystals in
the cortex, to 100um thick in section. Epithecium brownish,
hymenium and hypothecium colourless. Paraphyseghtbli
thickened above. Asci broadly clavate, with a lsebtholus, a broad
ocular chamber, and a broadly cylindrical axial snaSpores 1-
celled, hyaline, ellipsoid, 8 per ascus, 15-19 %-Z5 pm.
Photobiont chlorococcoid. With atranorin and vaéabmounts of
zeorin. Note: a circumpolar, arctic-alpine specfesnd on mosses
and plant debris in open calcareous grasslandsafoige tundras,
often on ridges irCarex firmastands; common in the Alps, rarer in
the Apennines.

107 Spores 2-celled, pigmented

103 - Rinodina mniaraea (Ach.) Kérb. var. mniaraeiz
(Nyl.) H.Magn.
Thallus crustose, whitish to pale brown to reddsbwn, rather
thick, areolate, K+ yellow, C-, KC-, P+ yellowisAreolae more or
less rounded, flattened to slightly convex, smoatbntiguous.
Medulla filled by small crystals dissolving in K pathecia frequent,
lecanorine, adnate to sessile, slightly constriced-1.5 mm diam.
Disc dark brown to blackish, flat to mostly conveargin thin,
smooth. Epithecium brownish orange. Hymenium cdé&sg:
Hypothecium colourless to pale yellowish, with dadroplets.
Paraphyses distinctly thickened above, the apigtt@ 4 um thick.
Asci broadly clavate, with a I+ blue tholus, a ltazular chamber,
and a cylindrical to short-conical axial mass. ®gor-celled,
pigmented, ellipsoid, thick-walled, 8 per ascus;320x 10-15um.
Photobiont chlorococcoid. With atranorin and valeabmounts of
variolaric acid. Note: on soil, mosses, plant dgbim tundra-like
environments above treeline. Certainly more wideagrin the

Italian Alps.
108 Spores 4-celled 109
108 Spores not 4-celled 110

109 Spores pigmented. Apothecial margin thin, smooth

104 - Rinodina conradii Korb.

Thallus crustose, whitish grey to brown, thin, @ombus, smooth to
rugose, K-, C-, KC-, P-. Apothecia frequent, lecams sessile,
slightly constricted, 0.3-0.7(-1) mm diam. Disc klaborown to

blackish, flat ot mostly convex. Margin thin, smeoEpithecium
reddish brown. Hymenium colourless, up to 120n tall.

Hypothecium colourless. Paraphyses distinctly thied above.
Asci broadly clavate, with a I+ blue tholus, a Wtaecular chamber,
and a cylindrical to short-conical axial mass. ®go#-celled,
pigmented, narrowly ellipsoid, thick-walled, 8 @ecus, 25-31 x 10-
15 um. Pycnidia dark, immersed. Conidia bacilliform,-3.% 1 um.

Photobiont chlorococcoid. Without lichen substandéste: a short-
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lived early coloniser of base-rich soil and terlaes bryophytes in
open habitats, sometimes on mosses on basal partsient trees.

109 Spores hyaline. Apothecial margin thick, crenulate

105 - Bryonora curvescens (Mudd) Poelt

Thallus crustose, grey to dark grey brown, thingsth to granulose,
often indistinct, K- or rarely K+ red, C-, KC-, PJV-. Apothecia
frequent, lecanorine, rounded, sessile, stronghstcted, 0.5-1(-5)
mm diam. Disc dark brown to blackish brown, initidaintly grey-
pruinose, concave at first, then flat, sometimesobeng convex.
Margin thick, smooth, crenulate, grey to deep remialm, often paler
than disc. Paraphyses simple, distinctly thickenedbove,
conglutinate. AsciLecanoratype broadly clavate, with a I+ blue
tholus, a broad ocular chamber, and a broadly dsitial axial mass.
Spores 1(-8)-celled (the septation unclear in dgyagparations),
hyaline, ellipsoid-cylindrical, thick-walled, stdit to curved, 8 per
ascus, (18-)24-35(-41) x 5-6.5(-8)m. Photobiont chlorococcoid.
With variable amounts of norstictic acid. Note: arctic-alpine,
circumpolar lichen, found on bryophytes (efmdreaea Grimmia)
in sites with periodic seepage of water. Certainlidespread
throughout the Alps above treeline, but not common.

110 Spores more than 4-celled 111
110 Spores 1- to 2-celled 112

111 Subalpine to alpine. Spores hyaline, not submunfor

see 75 - Belonia incarnata Th.Fr.
111 Mainly mediterranean. Spores pigmented, submuriform

106 - Rinodina intermedia Bagl.

Thallus crustose, whitish grey to cream-coloured boownish,
evanescent to rather evident, more or less conisiti® sometimes
faintly lobulate, thin, K-, C-, KC-, P-. Apothecidrequent,
lecanorine, Subimmersed to adnate, 0.5-0.8(-1) riam.dDisc dark
brown to black, flat to rarely convex. Margin themooth to finely
rugose. Margin (section) to 20m thick, I-. Epithecium orange-
brown. Hymenium 110-135(-150um tall. Hypothecium pale
yellowish brown, up to 10Qm tall. Paraphyses richly branched and
distinctly thickened above, the apical cells toum broad. Asci
broadly clavate, with a I+ blue tholus, a broadlacehamber, and a
cylindrical to short-conical axial mass. Sporesnpgted, narrowly
ellipsoid, submuriform with up to 6 lumina, thickalled, smooth, 8
per ascus, 24-36 x - 11-36n. Photobiont chlorococcoid. Without
lichen substances. Note: a mediterranean-macasmnespecies,
found on soil and mosses over basic siliceous mthstin open
grasslands and garrigue vegetation.

112 Spores 1-celled 113
112 Spores 2-celled 120
113 Thallus C and KC+ red, with gyrophoric acid
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107 - Trapelia coarctata (Sm.) M.Choisy

Thallus crustose, whitish, pale grey to pinkishygtain, continuous
to cracked, sometimes with a whitish prothallus, &+ red, KC+

red, P-, UV+ bluish white. Apothecia frequent, legane, rounded
at least when young, sessile, up to 0.8 mm diarsugily less);

immature apothecia frequent, appearing as white dotthe thallus.
Disc pinkish-grey to pale or dark reddish-brownofgar margin
concolourous with disc, surrounded by a thin, p#iatline margin

in young apothecia. Paraphyses thin, anastomostgysely
ramified, not apically thickened. Asci clavate-agrical, thin-

walled, |+ pale blue, with a small I+ blue cap dwesithe thickened
apex. Spores 1-celled, hyaline, ellipsoid, 8 peugas15-25 x 7-13
um. Photobiont chlorococcoid. With gyrophoric aciblote: a

widespread holarctic lichen, an early colonisesiti€eous pebbles
near the soil, sometimes on bare clayey soil, withide altitudinal

and latitudinal range; rare, and mostly Tyrrheniam, the eu-

Mediterranean belt.

113 Thallus C and KC-, without gyrophoric acid 114

114 Spores many more than 8 per ascus

108 - Acarospora nodulosa (Dufour) Hue var. nodubps

Thallus crustose, chalk-white pruinose, thick, &tn K-, C-, KC-,
P-. Medulla K-. Areolae (2-)3-4(-5) mm broad, cguoius, mostly
convex, often crenulate-lobulate at margin. Apoithefrequent,
mostly rounded, lecanorine, semi-immersed when gainsessile
when old, 1-2(-4) mm diam. Disc brown to almostchlaflat,
smooth to rugose. Margin thick, white-pruinose.tB@cium brown.
Hymenium I+ blue. Hypothecium colourless. Paraphysemerous,
simple to sparsely ramified above. Asci clavatehwi distinct apical
dome, I-. Spores 1-celled, hyaline, subglobose,ynmean ascus, 4-7
x 3-6 um. Pycnidia dark, immersed. Conidia broadly ellipsi 1-
celled. Photobiont chlorococcoid. Without licherbstances. Note:
parasitic orDiploschistes scruposuslat. A xeric subtropical lichen
found on gypsum in exposed situations, to be lodkedn gypsum
outcrops of southern Italy (especially in Sicilia).

114 Spores 8 per ascus 115

115 Thallus yellowish green to greenish

109 - Lecanora leptacina Sommerf.

Thallus crustose, yellowish to yellowish green,otate, K-, C-,
KC-, P- or rarely P+ faintly yellow. Areolae flab tconvex,
sometimes subsquamulose, scattered to mostly cantig forming
a compact crust, often slightly elongate at thegmarsometimes
surrounded by a dark prothallus. Apothecia frequéstanorine,
rounded, sessile, semi-immersed to slightly coctsfti, up to 1.5
mm diam (usually less). Disc olivaceous green, beg blackish
with age, often faintly white-blue pruinose. Margjersistent,
mostly crenulate-undulate, smooth. Epithecium yebt brown, K+
blue-green. Paraphyses sparsely anastomosing anifiech slightly
thickened above. Asci clavate, with a |+ blue tisola broad ocular
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chamber, and a broadly cylindrical axial mass. 8pot-celled,
hyaline, ellipsoid, 8 per ascus, (9-)10-13(-15) 4&5¢)6-9 um.
Photobiont chlorococcoid. With atranorin, psoroménd 2'-0-
demethylpsoromic acid. Note: a probably circumpodactic-alpine
lichen, found on mosse#\ifdreaea Grimmia) and plant debris in
sites with a long snow-lie; for Italy there is ordy old record (see
Nimis 1993: 355) from the Alps of Piemonte. Perhapsre
widespread in the Alps.

115 Thallus not yellowish green to greenish

116 Thallus grey-brown to brownish green

116 Thallus whitish to pale whitish grey

117 Thallus thin. Apothecial margin smooth. Spores |#8 broad
Apothecia K- (if apothecia K+ violet-red see 12@aloplac:

nivalis)

see 105 - Bryonora curvescens (Mudd) Poelt

117 Thallus thick. Apothecial margin rough, with wads squamule
Spores >&im broad

110 - Psoroma hypnorum (Vahl) Gray

Thallus crustose to subsquamulose, green-grey ltowysh brown
in sun-forms, bright green when wet, thick, areslabulate, K-, C-,
KC-, P-, UV-. Areolae subgranular to mostly subsgubpse,
contiguous to imbricate, 0.2-0.5 mm diam., wittenspersed darker,
more or less bluish, more granular squamules aantiNostoc
(cephalodia). Upper and lower cortex paraplectematgus, 30-40
um thick. Apothecia frequent, lecanorine, sessifetau5 mm diam.
Disc brown, concave, smooth. Margin thick, verrosal, with
numerous squamules and thin transparent hairsanaber part.
Epithecium brownish. Hymenium I+ dark blue. Paragsysimple,
not apically thickened, short-celled. Asci clavadesubcylindrical,
with a I+ blue tholus and an internal, darker [tébking-structure.
Spores 1-celled, hyaline, ellipsoid, thick-wallestnamented, 8 per

ascus, 19-28 x 8-1(um. Pycnidia pale, semi-immersed. Conidia

bacilliform, 5-6 x 12um. Photobiont chlorococcoid. Without lichen
substances. Note: an arctic-alpine to boreal-mentaircumpolar
lichen, found on soil, often in and amongst brydphky in moist
habitats; most frequent in the Alps, from the mastaelt to above
treeline. To be looked for in the siliceous moumsadf Calabria.

118 Apothecial disc black (sometimes covered by a wprtena), an
spores at least 20m broad

111 - Megaspora verrucosa (Ach.) Hafellner & V.Wirtvar.
verrucosa
Thallus crustose, whitish to pale or rarely dar&ygrcontinuous to
warty, more or less densely white-pruinose, K-, K-, P-, UV-.
Apothecia frequent, lecanorine, immersed in thallivarts, up to 1.5
mm diam (usually less). Disc black, initially pdiee, then
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expanded, concave to flat with age, rough, the kblaclour
expanding to the margins, forming a dark halo. Muarthick,
smooth, whitish to grey, darker in inner part, pose. Epithecium
olivaceous green, K+ brownish, C-, P-, N+ green.midgium
colourless, I+ blue. Hypothecium colourless. Payaph
anastomosing, ramified, not apically thickened, giotinate. Asci
narrowly clavate to subcylindrical, thick-walledhet outer wall
weakly I+ blue. Spores 1-celled, hyaline, broadHNipsoid to
subglobose, thick-walled, 8 per ascus, 30-60 x @2u#. Pycnidia
dark, immersed. Conidia filiform, up to 12m long. Photobiont
chlorococcoid. Without lichen substances. Note: i@umpolar,
arctic-alpine lichen found on mosses and plant idelmver
calciferous ground in open situations; most commbave treeline,
it descends to lower altitudes in dry-continentakaa; rather
common also in the Apennines, south to the calcaremuntains of
Sicilia.

118 Apothecial disc not black, or, if black, sporesyii broad 119

119 Apothecia <0.8 mm diam., with thin, pruinose, often crenul:
margin. Spores small, 10-16 x 54m. Apothecial disc K{(if K+
violet-red see 124Caloplaca nivali

112 - Lecanora hagenii (Ach.) Ach. var. fallax Hepp

Thallus crustose, whitish, thin, more or less aqamus, K-, C-, KC-,
P-, UV-. Apothecia frequent, lecanorine, sessilerorgly
constricted, up to 0.5 mm diam. (usually less).cOism brownish-
black to olivaceous brown, but usually densely edgjtey-pruinose,
mostly flat. Margin thin, crenulate, whitish, delysepruinose.
Epithecium brownish, granular. Hymenium and hypoila
colourless. Asci elongate-clavate, with a I+ blelds, a broad
ocular chamber, and a broadly cylindrical axial snaSpores 1-
celled, hyaline, ellipsoid, 8 per ascus, 10-16 % jgm. Photobiont
chlorococcoid. Without lichen substances. Note: i@umpolar,
arctic-alpine lichen, common on plant debris andsses over
calciferous substrata from the oromediterranean toethe Arctic
zone. Very common throughout the Alps, also knovomf the C
Apennines, to be looked for also in the highestar@ous mountains
of the south. This is probably a well-distinct spsc which needs
further study.

119 Apothecia >0.8 mm diam., with a thick, smooth, rmoenulat
margin. Spores large, (45-)50-75 x 25-40(-f0)

113 - Ochrolechia upsaliensis (L.) A.Massal.

Thallus crustose, whitish, thin, continuous to glanwarted, K-, C-
or C+ yellowish, KC-, P-. Apothecia frequent, lecane, sessile,
strongly constricted, up to 3 mm diam. Disc paldloygsh to
brownish, mostly flat and white-pruinose, K-, C- ©t yellowish,
KC-, P-. Margin thick, smooth, whitish, P-. Parapby
anastomosing, ramified, conglutinate. Epihymeniunowmish.
Hymenium colourless, I+ blue. Hypothecium colouslesAsci
narrowly clavate, uniformly thick-walled, the outgel strongly I+
blue. Spores 1-celled, hyaline, ellipsoid, thickled 8 per ascus,
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(45-)50-75 x 25-40(-50um. Pycnidia dark, immersed. Conidia
bacilliform. Photobiont chlorococcoid. With varigblamounts of
variolaric and murolic acids. Note: an arctic-alpirspecies of
calciferous soil and plant debris; widespread buty olocally
common throughout the Alps, especially above tneglalso known
from the Gran Sasso Massif in the C-Apennines.

120 Apothecia densely white-pruinose, <0.3 mm diam.

114 - Lecania pusilla Tretiach

Thallus crustose, pale green-grey to whitish, reduto a few
granules near the apothecia, K-, C-, KC-, P-. Apoih lecanorine,
sessile, 0.1-0.3 mm diam. Disc yellowish under igktHayer of

white pruina, strongly convex. Margin indistinctpithecium pale
brown, K-. Hypothecium colourless. Paraphyses #igthickened

above. Asci clavate, with a I+ blue tholus, a snoalilar chamber,
and a weakly I+ blue gelatinous coat. Spores zdelhyaline,

fusiform, with pointed ends, thin-walled, 8 per @sc15-19 x 2-5
pum. Photobiont chlorococcoid. Without lichen substs Note: a
very inconspicuous lichen of calcicolous bryophyirside woods,
hitherto known only from the Trieste Karst and Hrailian pre-Alps

in Italy (shaded, deep dolines); to be looked fobiher calcareous
areas of submediterranean lItaly.

120 Apothecia not densely whitgruinose and <0.3 mm diam at

same time 121
121 Apothecia dark-coloured 122
121 Apothecia not dark-coloured, mostly bright yellasvarange 130
122 Spores hyaline 123
122 Spores pigmented 125

123 Apothecia K+ red. Spores polar-diblastic

115 - Caloplaca ammiospila (Wahlenb.) H.Olivier

Thallus crustose, pale grey to whitish, thin, comtius to small-
verrucose, K-, C-, KC-, P-. Apothecia frequentalearine, sessile,
constricted at the base, up to 0.7-1(-1.5) mm diaisc rusty red to
brownish black in sun-forms, flat, with a roughersediface, K+ red.
Margin rather thick, smooth, persistent, often dathicrenulate
with age, sometimes slightly paler than disc. Egaithm orange, K+
red. Hymenium and hypothecium colourless. Asci alay
bitunicate, thickened at apex with a broad intetvedk, 1+ blue in
the outer part of the apex. Spores 2-celled, hgaklipsoid, polar-
diblastic, 8 per ascus, (11-)13-16(-17) x (5-)@88(m, the septa 3-
45 pm thick. Pycnidia orange-yellow, immersed. Conidia
ellipsoidal, 1-celled. Photobiont chlorococcoid.tiVanthraquinones
(apothecia). Note: a mainly arctic-alpine to bomalntane,
circumpolar lichen, found on terricolous mosses ataht debris,
more rarely on decaying, rather soft lignum, mosthpve treeline.
Not rare in suitable habitats, throughout the Alps.
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123 Apothecia K -. Spores non polar-diblastic 124

124 Thallus not reduced to triangular units arrangddaabund th
apothecium. Spores 8 per ascus, 16-23 1638

116 - Halecania lecanorina (Anzi) M.Mayrhofer & Pdie

Thallus crustose, grey to brownish grey, areolateveérrucose-
granulose, K-, C-, KC-, P-, UV-. Areolae rathercthiflat to mostly
convex, the marginal ones often slightly elongafgothecia
lecanorine, sessile, 0.5-1(-2) mm diam. Disc dandwin to black,
flat. Thalline margin ephemeral, proper margin khicdark.
Epithecium brownish. Hymenium colourless, I+ blds;90um tall.
Hypothecium colourless. Paraphyses simple, didyintttickened
above, with a dark cap. Asci clavate to subcylicalriwith a I+ blue
outer gelatinous coat and a uniformly I+ blue apittane. Spores 2-
celled, hyaline, halonate, narrowly ellipsoid, 8 pscus, 12-23 x (5-
)6-8(-9) um. Pycnidia immersed. Conidia bacilliform. Photatiio
chlorococcoid. Note: on thin layers of soil, on s&s and plant
debris over calcareous substrata, mostly near owealireeline;
perhaps more widespread in the Alps, but certaintycommon.

124 Thallus reduced to small triangular tsiarranged all around f
apothecium. Spores many more than 8 per ascusx7234um

117 - Solorinella asteriscus Anzi

Thallus crustose, white-pruinose, reduced to a titamgular lobes
all around the apothecia, more visible in the wates thin, K-, C-,
KC-, P-, UV-. Apothecia frequent, immersed, up tmeh diam. Disc
brownish black when dry, paler when wet, flat, sthoo
Epiphymenium brownish. Hypothecium colourless, dyiabove a
layer of algae. Margin composed by radially arrahde/phae.
Paraphyses simple, not apically thickened, freeci Agrrowly

clavate, the wall I-. Spores 2-celled, hyaline, roaty ellipsoid,

constricted at septa, curved, many per ascus, ¥-1Z-4 um.

Photobiont chlorococcoid. Without lichen substandéste: a typical
lichen of steppe grasslands on loess, whose ditizib extends
widely into C Asia, found or on soil deriving fromalcareous
schists, restricted to strongly continental Alpinalleys in Italy,

where it is extremely rare.

125 Thallus forming a thick, areolate crust

118 - Phaeorrhiza nimbosa (Fr.) H.Mayrhofer & Poelt

Thallus squamulose to subcrustose, from brownish ptde
ochraceous yellowish in shade, sometimes faintljtespruinose,
thick, K-, C-, KC-, P-, UV-. Squamules more or lessinded,
flattened, smooth, contiguous, usually non imbécabrming a
compact crust. Lower surface dark, with a denseahblackish, 4-5
um thick rhizohyphae. Upper cortex paraplectenchgomat
Apothecia frequent, rounded, lecanorine, sessilsetni-immersed,
to 1.2 mm diam. Disc black, sometimes faintly pose. Margin
thin, smooth. Epithecium reddish brown. Hymeniunloadess.
Hypothecium colourless. Paraphyses distinctly thigd above,
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with a brown cap. AscLecanoratype, broadly clavate, with a I+
blue tholus, a broad ocular chamber, and a cyliadirio short-
conical axial mass. Spores 2-celled, pigmenteghsalid, rather thin-
walled except at the ends, 8 per ascus, 18-22 & @i Pycnidia
dark, immersed. Conidia bacilliform. Photobiont eblmoccoid.
With variolaric acid, zeorin, and triterpenes. Natemmon above
treeline, mostly on calciferous substrata, esplgcia the Alps;
occurring also in the Central Apennines (Gran Sassb Majella

Massives).
125 Thallus thin, film-like 126
126 Apothecial margin (section!) with a waleveloped corte
(section!) 127
126 Apothecial margin without a well-developed cortex 281

127 Apothecial cortex I- (section!). Apothecial discotwn to greyisl
brown, to 0.7 mm diam. Spores 16-24 x 70

119 - Rinodina olivaceobrunnea C.W.Dodge & G.E.Bake

Thallus crustose, grey-brown, thin, more or lesstiooious, K-, C-,
KC-, P-, UV-. Apothecia frequent, lecanorine, sessislightly
constricted, 0.2-0.7 mm diam. Disc dark brown teyggh brown,
flat to mostly convex. Margin thin, smooth, thetearl- in section.
Epithecium brownish. Hymenium and hypothecium cdkss.
Paraphyses distinctly thickened above. Asci broatilyate, with a
I+ blue tholus, a broad ocular chamber, and a dyial to short-
conical axial mass. Spores 2-celled, pigmentedpselid, thick-
walled, 8 per ascus, 15-25 x 6-1QuB. Pycnidia dark, immersed.
Conidia bacilliform. Photobiont chlorococcoid. Wittaces of zeorin
and pannarin. Note: an arctic-alpine, circumpofacges, found on
soil, bryophytes and plant debris in tundra-likevimnments;
certainly widespread throughout the Alps, but refyncommon.

127 Apothecial cortex I+ blue. Apothecial disc blac#, 1.7 mm dian
Spores 24-34 x 9-1dm

120 - Rinodina turfacea (Wahlenb.) Kérb.

Thallus crustose, grey-brown, thin, K-, C-, KC-, BV-. Apothecia
frequent, lecanorine, sessile, slightly constrictgel.7 mm diam.
Disc black, flat to mostly convex. Margin thin, sotb, the cortex I+
blue in section. Epithecium brownish. Hymenium dygpothecium
colourless. Paraphyses distinctly thickened aboAgci broadly
clavate, with a |+ blue tholus, a broad ocular cham and a
cylindrical to short-conical axial mass. Sporeseflet], pigmented,
ellipsoid, thick-walled, 8 per ascus, 24-34 x 9p. Pycnidia dark,
immersed. Conidia bacilliform. Photobiont chlorocoidc With

sphaerophorin and variable amounts of variolari.ablote: an
arctic-alpine, circumpolar lichen, found on soithriin humus and
plant remains in tundra-like habitats. Widesprehtbughout the
Alps above treeline, but not very common.

128 Thallus whitish. Apotecial disc often whipguinose. Hypotheciu
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<60pum tall

121 - Rinodina roscida (Sommerf.) Arnold

Thallus crustose, whitish grey, thin, areolate, &-, KC-, P-, UV-.
Areolae rounded, flattened, smooth, contiguous. WMadwith
crystals of oxalates, esp. above and below. Ap@hé&equent,
lecanorine, sessile, slightly constricted, up tan& diam. Disc
black, often white-pruinose. Margin thin, smoothpitBecium
brownish. Hymenium colourless. Hypothecium colossldo pale
yellowish. Paraphyses distinctly thickened abovesciAbroadly
clavate, with a I+ blue tholus, a broad ocular cbam and a
cylindrical to short-conical axial mass. Sporeseflet], pigmented,
ellipsoid, thick-walled, 8 per ascus, 25-36 x 8{1r8. Photobiont
chlorococcoid. With variable amounts of variolasicid and zeorin.
Note: an arctic-alpine, circumpolar species foundail, bryophytes
and plant debris over calcareous substrata in &dlikiz habitats.
Widespread but nor very common throughout the Alps.

128 Thallus  brownish. Apotecial disc usually npruinose
Hypothecium >6Qum tall 129

129 Medulla K+ red, orange-coloured at least in lowartg

122 - Rinodina mniaraea (Ach.) Korb. Var. cinnamome
Th.Fr.

Thallus crustose, brown to reddish brown, rathakitareolate, K-,
C-, KC-, P-. Areolae rounded, flattened, smooth, tigoious.
Medulla orange at least in lower parts, K+ red. #yegia frequent,
lecanorine, adnate to sessile, slightly constrictgdto 1.5 mm diam.
Disc dark brown to reddish brown, flat to mostlyngex. Margin
thin, smooth. Epithecium brownish orange. Hymenuotourless. ,
with oil droplets. Paraphyses distinctly thicker(éal 4 um) above.
Asci broadly clavate, with a I+ blue tholus, a Wtazcular chamber,
and a cylindrical to short-conical axial mass. ®gor-celled,
pigmented, ellipsoid, thick-walled, 8 per ascus;321x 10-15um.

With antraquinones in the medulla, and variable am® of
variolaric acid. Photobiont chlorococcoid. Note: eail, mosses,
plant debris, in tundra-like environments. Rare, jputbably more
widespread in the Alps, mostly above treeline.

129 Medulla K-, white throughout

123 - Rinodina mniaraea (Ach.) Kérb. Var. mniaraea

Thallus crustose, pale brown to reddish brown emthick, areolate,
K-, C-, KC-, P-. Areolae rounded, flattened, smeatbntiguous.
Medulla white, K-. Apothecia frequent, lecanoriadnate to sessile,
slightly constricted, up to 1.5 mm diam. Disc ddmown, flat to
mostly convex. Margin thin, smooth, concolorous hwithallus.
Epithecium brownish orange. Hymenium colourlesspdtgecium
colourless to pale yellowish, with oil droplets.rzhyses distinctly
thickened above (to #m). Asci broadly clavate, with a I+ blue
tholus, a broad ocular chamber, and a cylindrioaktiort-conical
axial mass. Spores 2-celled, pigmented, ellipgbidk-walled, 8 per
ascus, 20-34 x 10-1um. Pycnidia dark, immersed. Conidia
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bacilliform. Photobiont chlorococcoid. With varioi@acid. Note: an
arctic-alpine, circumpolar species, found on soilpsses, plant
debris, in tundra-like environments, mostly abokeeline. Rather
common and widespread throughout the Alps; to lo&dd for at
least in the Gran Sasso and Majella Massives (C mipes).

130 Spores non polar-diblastic 131
130 Spores polar-diblastic 132

131 Thallus KC-. Apothecia K+ violeted, not immersed in thalli
warts. Spores 8 per ascus, 22-32 x|8¥b

124 - Caloplaca nivalis (Korb.) Th.Fr.

Thallus crustose, grey, thin, continuous to minuggbnular, K-, C-,
KC-, P-. Apothecia frequent, lecanorine to lecideisessile, slightly
constricted, 0.2-0.5(-0.7) mm diam. Disc flat to sthp strongly
convex, rusty-orange, orange-brown, olive-orange biackish
orange. Thalline margin granular, grey, thin, epbexh Proper
margin orange to often olive-green to blackish, sbow shiny, thin,
smooth, K+ red, C-, P-. Epithecium orange, K+ \tiokd.
Hymenium colourless, ca. 8@m high. Hypothecium colourless.
Paraphyses slender, 1{8n thick, not anastomosing, simple or
furcate, submoniliform in upper part, distinctlyidkened above.
Asci clavate, bitunicate, thickened at apex wittbraad internal
beak, I+ blue in the outer part of the apex. Spdde$2-celled,
hyaline, fusiform-elongate, sometimes narrowerhia tentre, with
an unclear, thin septum, 8 per ascus, (22-)25-35¢-5.5) um.
Photobiont chlorococcoid. With anthraquinones (apoia), Note: a
cool-temperate to boreal-montane, circumpolar gseciound on
silicicolous mosses (espAndreaeaand Grimmia) in cold-humid
situations. Rare, but probably ranging throughoet #ips. Being
also known from Portugal (vidi!), it should be I@zkfor in the high
siliceous mountains of Sardegna and perhaps Calabria

131 Thallus KC+ red. Apothecia Kimmersed in thalline warts. Spc

1 per ascus, 200-400 x 70-14én (if spores much smaller, (8-
per ascus, see 10@nzina carneonivea

see 59 - Varicellaria rhodocarpa (Kérb.) Th.Fr.

132 Spores 4 per ascus

125 - Caloplaca tetraspora (Nyl.) H.Olivier

Thallus crustose, grey, thin, continuous to areetpinulose, mostly
poorly evident, K-, C-, KC-, P-. Apothecia frequetgcanorine,
rounded, sessile, slightly constricted, up 0.5-5}Inm diam. Disc
rusty red, first flat, then rapidly strongly convewith a rough-
granulose surface, K+ red. Margin indistinct, thismooth,
concolorous with disc. Epithecium orange, K+ redpbéthecium
colourless. Asci clavate, bitunicate, thickenediaéx with a broad
internal beak, I+ blue in the outer part of thexaggpores 2-celled,
hyaline, ellipsoid, polar-diblastic, 4 (sometimesd) per ascus, (22-
)24-30(-34) x (12-)14-16(-2Q)m, the septa 1-2 m thick. Photobiont
chlorococcoid. With anthraquinones (apothecia). eNa boreal-
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montane to arctic-alpine, circumpolar species, fban bryophytes
and plant debris in areas with base-rich or somebalgiferous
siliceous substrata; certainly widespread, but dodally common,

throughout the Alps.
132 Spores 8 per ascus 133
133 Thallus thick, areolate to subsquamulose 134
133 Thallus thin, film-like to minutely granulose 135

134 In lowland areas, on mineral soil. Thallus whitgpofhecial dis
bright rusty red. Spores 12-18 x 7{1&

126 - Caloplaca aetnensis de Lesd.

Thallus crustose, white, thick, areolate, K-, C&-KP-. Areolae flat

to convex, contiguous to rarely scattered, moreless smooth,
white-pruinose, usually forming a large crust. Apmtia common,
lecanorine, rounded, sessile, slightly constrictgzito 1.5 mm diam.
Disc bright rusty red, flat to convex with age, ked. Proper margin
thick somehow paler than disc, surrounded by a ewlfiitalline
margin evident in young apothecia. Epithecium Ké. rdymenium
colourless, 70-90um high. Hypothecium colourless. Paraphyses
branched thickly septate towards the tips, theadgiells enlarged, to

4 um thick. Spores 2-celled, hyaline, ellipsoid, ped#lastic, 8 per
ascus, 12-18 x 7-10m, the septum 1/4-1/5 of spore length. Pycnidia
immersed. Conidia ellipsoidal, 1-celled. Photobichtorococcoid.
With anthraquinones (apothecia). Note: a mild-terafgeto (mainly)
mediterranean, poorly known lichen, found on sativing from
volcanic base-rich rocks, but also on weatheredcifeabus
sandstone, esp. on walls; common only in parts Itdil$, esp. in the
small volcanic islands, and in the lower partst@ Etna in Sicilia.
This species should be compared w@h albolutescengNyl.) H.
Olivier.

134 In upland areas, on mosses. Thallus brownish teviusi-grey
Apothecial disc orange. Spores 12-15 x 4n8

127 - Caloplaca congrediens (Nyl.) Zahlbr.

Thallus crustose to susbsquamulose, brownish tevriish-grey,
thick, K-, C-, KC-, P-. Areolae convex, sometimedbsquamulose,
contiguous, tending to form thick pillows. Apothacfrequent,
lecanorine, rounded, sessile, 0.3-0.6 mm diam. Biaage, flat, K+
red. Thalline margin thick, smooth, brownish townish grey, K-,
C-, KC-, P-. Epithecium K+ red. Hymenium and hypaibhen
colourless. Asci clavate, bitunicate, thickenediaéx with a broad
internal beak, I+ blue in the outer part of thexaggpores 2-celled,
hyaline, ellipsoid, polar-diblastic, 8 per ascug;1b x 4-8um, the
septum >3um. Photobiont chlorococcoid. With anthraquinones
(apothecia). Note: a montane-subtropical to mildgerate, mainly
mediterranean-atlantic  species, found on epilithimosses
overgrowing base-rich, often volcanic, siliceousk For Italy it is
known with certainty only from the Etna Volcano atie highest
siliceous mountains of Sardegna (see Nimis 1993).16
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135 Apothecial margin grey to brownish 136

135 Apothecial margin yellow to red 137

136 Apothecial disc pale greenish-yellpgometimes becoming dar

olive-yellow with age

128 - Caloplaca cerina (Hedw.) var. chloroleuca (9m
Th.Fr.

Thallus crustose, grey to whitish, thin, more asleontinuous to
almost leprose, K-, C-, KC-, P-. Apothecia frequelecanorine,
rounded, sessile, strongly constricted to almobttpitate, 0.5-1(-
1.5) mm diam. Disc greenish-yellow, sometimes bengndarker
olive-yellow with age, mostly concave to flat, yeil-pruinose or
epruinose, K+ red. Proper margin thick, smoothy gneostly entire
and prominent, sometimes flexuose, K-, C-, KC-,Epithecium K+
red. Hymenium colourless, 70-80m high. Paraphyses branched
above, the apical cells 3-gm thick. Asci clavate, bitunicate,
thickened at apex with a broad internal beak, liebh the outer part
of the apex. Spores 2-celled, hyaline, ellipsomlapdiblastic, 8 per
ascus, (10-)12-15(-16) x (4-)6-8.pm, septum of 3-8 pum.
Photobiont chlorococcoid. With anthraquinones (apoia). Note: a
mainly arctic-alpine, circumpolar lichen found ormsses and plant
debris in tundra-like habitats, esp. in areas wiltareous or basic
siliceous rocks. Extremely common throughout thpsAdnd in the
Gran Sasso-Majella Massives, but also known frora ttigh
mountains of the south, where it is much rarerb&dooked for in
the mountains of Sicilia.

136 Apothecial disc deep orange

137
137

129 - Caloplaca cerina (Hedw.) Th.Fr. var. muscorum
(A.Massal.) latta

Thallus crustose, lead grey to grey, thin, morkess continuous, K-,
C-, KC-, P-. Apothecia frequent, lecanorine, roundsdssile,
strongly constricted, to almost substipitate, (@5-1(-1.5) mm
diam. Disc deep orange, concave to mostly flat, niéd. Proper
margin thick, smooth, grey, mostly entire and pmanit, K-, C-,

KC-, P-. Epithecium K+ red. Hymenium colourless;&®um high.

Paraphyses branched above, the apical cellsuy&4thick. Asci

clavate, bitunicate, thickened at apex with a brivéernal beak, 1+
blue in the outer part of the apex. Spores 2-celigdline, ellipsoid,
polar-diblastic, 8 per ascus, 12-15(-16) x (4-)648m, septum of 3-
8 um. Photobiont chlorococcoid. With anthraquinongsothecia).
Note: on mosses and plant debris, esp. in dry-«cental areas with
basic siliceous substrata. Common and abundant ibothe dry

alpine valleys, and in parts of mediterranean Itafyh suitable
substrata (e.g. in Sardegna), very rare elsewhere.

Apothecial margin indistinct. Disc rapidly cemxv 138

Apothecial margin distinct, more or less persist&isc

long remaining flat 139
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138 Apothecia rusty red to brownish red. Spore232-612
pHm

130 -Caloplaca sinapisperma (Lam. & DC.) Maheu &
Gillet

Thallus crustose, whitish to pale grey, ratherkhireolate, K-, G-
KC-, P- Areolae flat to convex, contiguous, sometimes ca
subsquamulose, 0.1-0.3 mm broad, smooth, not ajfiorming ¢
compact crust. Apothecia frequent, lecanorine, ilgsesslightly
constricted, 0.2-0.60:8) mm diam. Disc rusty red to dark red:
brown, first flat, but rapidly becoming strongly re@x, K+ rec
Thalline margin indistinct in mature apotheciapger margin thir
evident only in very young apothecia. Epitheciunarsely granula
orange, K+ red. Hymenium and hypothecium colourléssi clavate
bitunicate, thickened at apex with a broad intebeak, I+ blue in tF
outer part of the apex. Spores 2-celled, hyalinkpseid, polar-
diblastic, 8 per ascus (but sometimes 2- to 6 peusl), (12)-15-20(-
23) x (6-)8-10(-12) um, the septa 2.3- m thick. Photobiol
chlorococcoid. With anthraquinones (apothecia). eNa holarcti
lichen ranging fromhe arctic zone to the high southern mount
found on mosses and plant debris on calcareouasarich siliceou
substrata, sometimes reaching the montane beltpan dabitat:
common in the Alps, but also present in the highestintains of tr
C-Apennines. To be looked for in other calcareous manostaf the
south, where - if present - is certainly extrenrelge.

138 Apothecia ochraceous orange to brownish orangeae¢
13-17 x 5-9um

131 - Caloplaca livida (Hepp) latta

Thallus crustose, pale grey to whitish, thin, comtius, ofte
inconspicuous, K-, C-, KC-, P-Apothecia frequent, lecanori
rounded, sessile, strongly constricted, 0.3-0.Bf- mm diam. Dis
ochraceous orange to brownistenge, soon convex, K+ red. Mar
thin, K+ red, C-, KC- Epithecium K+ red. Hymenium a
hypothecium colourless. Asci clavate, bitunicatéckened at ape
with a broad internal beak, I+ blue in the outent pAthe apex. Spor
2-celled, hyaline, broadly to narrowly ellipsoicdhlar-diblastic, 8 pe
ascus, (13-)15(-17) x (5-)7-8(-9m, the septum 2.5-3im thick
Photobiont chlorococcoid. With anthraquinones (apoi). Note: €
arcticalpine species, found on bryophytes and plant deltrove aci
siliceous rocks, mostly above treeline. Most prdpaéstricted to th
Alps in Italy.

139 Apothecia, at least when young, bright orange riaole yellow
139 Apothecia rusty red to orange-brown
140 Apothecia bright orange. Spores 10-12(-13) x (4{}®) um

140
141

132 - Caloplaca saxifragarum Poelt

Thallus crustose, pale grey to whitish, thin, combus, often
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inconspicuous, K-, C-, KC-, P-. Apothecia frequelgcanorine,
rounded, sessile, slightly constricted, 0.3-0.7 diam. Disc orange,
flat to slightly convex, K+ red. Margin thin, sméotconcolorous
with disc or slightly paler, K+ red. Epithecium ¢sely granular, K+
red. Hymenium and hypothecium colourless. Asci afay
bitunicate, thickened at apex with a broad intetredk, 1+ blue in
the outer part of the apex. Spores 2-celled, hgaklipsoid, polar-
diblastic, 8 per ascus, 10-12(-13) x (4-)6-7(8), the septa up to
5.5 um thick. Photobiont chlorococcoid. With anthraquiae
(apothecia). Note: a circumpolar, arctic-alpinddéin found on plant
debris (esp. on dead leaves Sdxifraga Dryas and Carex firm3,
and on moribund bryophytes in open habitats ovécacaous or
dolomitic substrata, mainly above treeline. Verymooon in the
Alps, and also known from the Gran Sasso Massiftia C
Apennines; to be looked for in the highest mourgtahthe south.

140 Apothecia lemon yellow, becoming greenish yellow to dgrker
with age. Spores larger, (11-)14-17(-18) x (6-)720(5)um

133 - Caloplaca tiroliensis Zahlbr.

Thallus crustose, pale grey to whitish, thin, combus, often
inconspicuous, K-, C-, KC-, P-. Apothecia frequelggcanorine,
sessile, slightly constricted, 0.2-0.5(-1) mm diaBisc lemon
yellow, becoming greenish yellow to dark green lonast blackish
with age, flat, K+ red. Margin thin, smooth, oftealer than disc, K+
red. Epithecium coarsely granular, K+ red. Hymeniwnd
hypothecium colourless. Asci clavate, bitunicatéckened at apex
with a broad internal beak, I+ blue in the outert g the apex.
Spores 2-celled, hyaline, broadly ellipsoid, paldtastic, 8 per
ascus, (11-)14-17(-18) x (6-)7-9(-103n, the septa 3-@um thick.
Photobiont chlorococcoid. With anthraquinones (apoia). Note: a
holarctic, arctic-alpine species, mainly found onsses and plant

debris in Carex firma stands above treeline, often on leaves of

Saxifraga common in the Alps, much rarer in the Apenninésaf
Sasso Massif).

141 Apothecia rusty red (to dark brown in sun-forms)
see 115 - Caloplaca ammiospila (Wahlenb.) H.Olivier
141 Apothecia yellow-orange to brownish orange

142 Spores (16-)18-21 x 7-8(-1@m. Apothecia 1-1.5(-2) mm diam.

134 - Caloplaca jungermanniae (Vahl) Th.Fr.

Thallus crustose, pale grey to whitish, thin, K-;, ®KC-, P-.
Apothecia frequent, lecanorine, rounded, sesditghtly constricted,
1-1.5(-2) mm diam. Disc orange-yellow to mostly wnish orange,
flat to weakly convex, roughened, K+ red. Margimttsmooth, pale
(brownish) orange, paler than disc, K+ red. Epiilnec coarsely
granular, K+ red. Hymenium and hypothecium colagleAsci
clavate, bitunicate, thickened at apex with a briméernal beak, 1+
blue in the outer part of the apex. Spores 2-celigdline, ellipsoid,
polar-diblastic, 8 per ascus, (16-)18-21 x 7-8({18), the septa 3.5-
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4 um thick. Photobiont chlorococcoid. With anthraquiee
(apothecia). Note: an arctic-alpine, circumpolarecigs of
terricolous bryophytes and plant debris near andvabtreeline,
mostly on base-rich siliceous substrata, less commaareas with
pure limestone; certainly much more widespreadoughout the
Alps.

142 Spores 10-13 x 6-78m. Apothecia 0.5-1 mm diam.

135 - Caloplaca schoeferi Poelt

Thallus crustose, pale grey to whitish, thin, ofteconspicuous, K-,
C-, KC-, P-. Apothecia frequent, lecanorine, roundsdssile,
slightly constricted, 0.5-0.8(-1) mm diam. Disctdiyellow-orange
to pale brownish orange, flat to moderately con¥ex,red. Margin
thin, smooth, sometimes paler than disc, K+ redthEpium K+ red.
Hymenium and hypothecium colourless. Asci clavdtitnicate,
thickened at apex with a broad internal beak, liebh the outer part
of the apex. Spores 2-celled, hyaline, ellipsomapdiblastic, 8 per
ascus, 10-13 x 6-7.pm, the septa 1.5-3um thick. Photobiont
chlorococcoid. With anthraquinones (apothecia).eNain epilithic
mosses over more or less calciferous substrataoflypunderstood,
rare species, which needs further study, errongaeglorted a<C.
fuscoluteaby Nimis (1993: 169) from the mountains of Sardegn
Calabria and Sicilia; certainly present also inAles.

143 Apothecia brought on evident, whitish stipes. TrealC+ yellow 144

143 Apothecia usually not stipitate. Thallus K&C+ orange, or KC
red 146

144 Thallus K+ yellow changing to red

136 - Baeomyces carneus Florke

Primary thallus crustose to squamulose, grey-gteatull greenish,
K+ yellow changing to red, C-, KC+ yellow, P+ orandggeolae
(squamules) flat to convex, contiguous, 0.2-2 mng|d.2-0.7 mm
broad, more or less schizidiate, the margin creaulsledulla P+
orange, UV-. Apothecia frequent, without a thallimeargin,
terminal, stipitate, to 2 mm broad, the stipes tang tall. Disc
reddish brown, flat to more frequently convex, kedr Paraphyses
slender, simple to slightly branched at the tipsciAunitunicate,
cylindrical, thin-walled, the apex truncate, I-. dBgs hyaline,
fusiform, 8 per ascus, 1-(-2)-celled, 3-11 x 2-fu8. Photobiont
chlorococcoid. With norstictic acid. Note: a maitgreal-montane,
perhaps circumpolar, rather poorly known licheninfd on soils
high in clay and on weathered siliceous rocks, gtiarally also on
acid bark. Known only from Lombardia (an old recdrd Anzi,
which needs re-confirmation, see Nimis 1993: 1H8)d certainly
restricted to the Alps in Italy, where - if reallyresent - it is
extremely rare.

144 Thallus K+ yellow 145

145 Thallus and medulla UV-Apothecia reddish brown. With stic
acid, and variable amounts of norstictic and catistacids
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137 - Baeomyces rufus (Huds.) Rebent.

Primary thallus crustose, grey-green to dull greenihite, thick,
areolate, K+ yellow, C-, KC+ yellow, P+ orange-yello UV-.
Areolae convex, contiguous, to 1 mm broad, withaatyto smooth
cortex, often powdery sorediate, the soredia gstegiey. Schizidia
present occasionally, <0.2 mm diam., disc-like. M&d UV-.
Apothecia frequent, without a thalline margin, terah brought on
erect, subfruticose, smooth, flattened to subcyigad, often
longitudinally fissured stipes 2-4(-6) mm tall. Dised brown, flat to
convex, the margins often inrolled, most oftenuissl, to 2.5 mm
diam., single or coalescing. Paraphyses simpleotrly branched
above, slender, 1-1.8m thick. Asci unitunicate, cylindrical, thin-
walled, the apex truncate, I-. Spores 1-(2-)cellegline, fusiform,
8 per ascus, 8-13 x 2.5-41Bn. Pycnidia rare. Conidia bacilliform.
Photobiont chlorococcoid. With stictic acid, andiable amounts of
norstictic and constictic acids. Note: a holareaarly coloniser of
acid soils with high clay content and of weathesditeous rocks,
often found in disturbed sites; mostly sterile ipland areas.
Certainly occurring throughout Italy, mostly in thrountains.

145 Thallus and medulla UV+ orange. Apothecia pale foloured
With baeomycesic acid, and variable amounts of reqgtia aci
and atranorin

138 - Dibaeis baeomyces (L. fil.) Rambold & Hertel

Primary thallus crustose, grey, white or pale @hkithick, areolate,
usually with soft, rounded, white to pale pink, mar less shiny,
warty schizidia which reach 1 mm diam. in sterflalli, K+ yellow,
C-, KC+ yellow, P+ yellow to orange, UV+ orange. Algoconvex,
contiguous. Medulla P+ yellow to orange, UV+ orangpothecia
frequent, globose also when young, pink-coloured, hm broad,
emarginate or with a narrow margin, brought on termabfruticose,
smooth stipes (podetia), 2-5 mm tall and to 3 mmdiam.
Hymenium I+ pale blue (reaction ephemeral!). Hygothm
colourless. Paraphyses simple, not anastomosingy slightly
thickened above. Asci unitunicate, cylindrical,nthwvalled, slightly
thickened above, I+ blue, the tip deep blue. Sphyadine, mainly
1-celled (some spores 2-celled), fusiform, 8 peugs10-26 x 2-3
pm. Pycnidia immersed in warts, mostly laminal. Camidhortly
bacilliform. Photobiont chlorococcoid. With baeoragic acid, and
variable amounts of squamatic acid and atranoroteNon humid,
disturbed clay soil, often i€allunaheaths, mostly sterile near or
above treeline; most frequent in the north, todwkéd for further on
the siliceous mountains of the C and S Apennines.

146 Thallus KC+ orange 147
146 Thallus KC+ red or KC- 152
147 Apothecia pink to pale orange-pink

139 - Icmadophila ericetorum (L.) Zahlbr.

Thallus crustose, glaucous green to whitish gregntinuous,
granulose, not corticate, K+ orange, C-, KC+ orarige, orange,
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UV+ glaucous. Apothecia frequent, rounded, with@utthalline
margin, strongly constricted to substipitate, 1:2(3nm diam. Disc
pink to pale orange-pink, sometimes faintly prumad#at to convex.
Margin thin, smooth, often paler than disc, sometinwhitish-
pruinose. Epithecium reddish brown, with many snoajistals, K+
orange. Hymenium and hypothecium colourless, |- bRaraphyses
simple, slender (ca. @im thick) with swollen apices to jgm broad.
Asci cylindrical, I-, except for a thin I+ blue api cap. Spores (2-
)4-celled, hyaline, fusiform-elongate, 8 per asawuish a gelatinous
coat at the two ends, 13-28 x 4gBn. Pycnidia pale, immersed.
Conidia bacilliform, 3.5-4 x 0.5-Jum. Photobiont chlorococcoid.
With thamnolic and perlatolic acids. Note: a caomhperate to
boreal-montane, circumpolar species, found on degayood and
moribund bryophytes; common in the Alps, from thentane belt to
above treeline, with optimum in the oroboreal beltich rarer on the
high Mediterranean mountains (e.g. there is anreédrd from the
mountains of Sardegna, which needs re-confirmats®® Nimis
1993: 324). To be looked for in the northern Apeesi and in the
siliceous mountains of Calabria and Sicilia, wheiié present - is
certainly very rare.

147 Apothecia dark-coloured 148
148 Spores 2-celled, pigmented 149
148 Spores not 2-celled, pigmented or not 150
149 Hypothecium dark brown. Spores gbh thick

140 - Buellia hypophana (Nyl.) Zahlbr.

Thallus crustose, white to greyish white, sometiméh a faint
yellowish tinge, thin to rather thick, areolate, Kellow, C+
orange, KC+ orange,-PAreolae flat to mostly convex, forming
a continuous crust. Apothecia frequent, black, dmah without
a thalline margin, sessile, strongly constricted-D mm diam.
Disc black, flat to moderately convex, margin snmpathin.
epithecium brownish. Hymenium inspersed, with aibplets.
Hypothecium dark brown K+ reddish. Paraphyses rdififi
thickened above. Asdacidiatype, distinctly thickened at the
apex, with a I+ blue tholus, the outer gelatinoosatcl+ pale
blue. Spores 2-celled, pigmented, ellipsoid, thalled, 8 per
ascus, 16-20 x 6-&m. Photobiont chlorococcoid. Note: on
epilithic, rarely terricolous mosses near or abwgeline, esp. on
species ofGrimmia, known only from S Tyrol in Italy, but
probably more widespread in the Alps.

149 Hypothecium colourless. Spores & thick

141 - Buellia insignis (Hepp) Th.Fr.

Thallus crustose, whitish, pale grey, cream-coldur®
ochraceous, minutely granulose, K+ yellow, C- ory@#owish,
KC+ orange, P- or P+ yellowish, UV+ orange. Medulla
orange. Apothecia frequent, usually abundant anoflwent,
without a thalline margin, subimmersed to adnat6;103 mm
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150

diam. Disc black, initially flat, soon convex, eprose. Margin
smooth, black, evident only in young apothecia.ixiam well
developed, 70-10@m wide, K+ yellow (microscopic section).
Epihymenium brownish. Hymenium non-inspersed, cdéss,
100-130um thick. Hypothecium colourless, with oil droplets.
Paraphyses distinctly thickened above, 4-6(fn. Asci
Bacidiatype, distinctly thickened at the apex, with a biue
tholus, the outer gelatinous coat I+ pale blue.r&p@-celled,
pigmented, ellipsoid, thin-walled, 8 per ascus,-(2B-25(-29) x
(8-)9-11(-12) um, the apices pointed, often curved, roughly
ornamented. Photobiont chlorococcoid. With atramdtraces),
6-0-methylarthothelin, and traces of gyrophoricdadiote: an
arctic-alpine to boreal-montane, circumpolar lichiemind on
terricolous mosses and plant debris, rarely on,rbghum and
bark, esp. on basal parts of trunks. Perhaps ¢tsirto the Alps
in Italy, from the montane belt to above treeline.

Spores 4-celled, pigmented, 4-8 per ascus

142 - Buellia geophila (Sommerf.) Lynge
Thallus crustose, white to greyish-white, subcardgirs to granulose,
usually forming small patches, K+ yellowish or IG;, KC+ orange,
P-, UV+ orange. Medulla I-. Apothecia frequent, mdad, without a
thalline margin, sessile, 0.3-1.5 mm diam., somesinm clusters or
confluent. Disc black to dark brown, rarely whitigtuinose, first
flat, then more or less convex. Margin thin, oftehitish-pruinose
(crystals of calcium oxalates). Epithecium brownynténium
colourless, 70-8um thick. Hypothecium dark brown. Paraphyses
distinctly thickened above. AsBacidiatype, distinctly thickened at
the apex, with a I+ blue tholus, the outer gelatsx@oat I+ pale
blue. Spores 4-celled, pigmented, ellipsoid wittihea pointed ends,
thick-walled and ornamented, the ornamentation oniggulate, 4-8
per ascus, (23-)27-33(-38) x (7-)9-11(-18h. Pycnidia rare, black,
immersed. Conidia 4-6 x dm . Photobiont chlorococcoid. With O-
methyl-trichloro-norlichenxanthone in the cortexotBt a mainly
boreal-montane to arctic-alpine, circumpolar lichewergrowing
terricolous and epilithic mosses on calciferous statta (mostly
calciferous siliceous rocks); restricted to the fAip Italy, in dry-
continental situations.

150 Spores 1-celled, hyaline 151
151 Apothecial disc strongly convex, often bluigtuinose. Sport

(12-)15-19(-24) X 5-7(-9pm

143 - Frutidella caesioatra (Schaer.) Kalb

Thallus crustose, grey to dark grey or almost bh#gkgranulose, K-
(or sometimes K+ weakly yellowish), C-, KC+ orangsy{ in the
medulla), P- or P+ faintly yellowish. Areolae corygranulose to
subisidioid and almost subfruticulose, 0.1-0.2 mm diam.,
contiguous, forming a crust. Apothecia frequentinded, often
tuberculate, without a thalline margin, sessile3{®.5-1(-1.2) mm
diam. Disc black, most often bluish-pruinose, faimostly strongly
convex. Margin indistinct, esp. in old apothecigqitBecium deep
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bluish green, K+ green, C-, KC-, N+ red. Hypothetipale reddish
brown to almost violet, K+ reddish-orange. Parapbys
anastomosing, simple to slightly ramified, not omlyo slightly
thickened above. Asci with a broad, I+ blue apbaie. Spores 1-
celled, hyaline, ellipsoid, 8 per ascus, (12-)1%-29) x 5-7(-9)um.
Pycnidia dark, globose to pyriform, ca. 0.1 mm iand Conidia
thread-like, 12-25 x 0.7-tm. Photobiont chlorococcoid, 6-1@n in
diam. With sphaerophorin. Note: an arctic-alpirghéin, found on
silicicolous mosses, espndreaeaandGrimmia, in sites with a long
snow-lie, more rarely on rock, mostly above tremlifProbably
restricted to the Alps in Italy.

151 Apothecial disc mostly flat, never bluish-pruinoSpores 7t6 x
(6-)7-8pum
144 - Lecidella wulfenii (Hepp) Korb.

Thallus crustose, whitish to yellowish grey, thogntinuous, K+
yellow, C+ weakly orange, KC+ weakly orange, P+ yei&h.
Apothecia frequent, rounded, without a thalline gmar sessile,
strongly constricted, up to 1.5 mm diam. Disc blagken whiny,
first flat, then convex. Margin evident, smoothncolorous with
disc, sometimes crenate-undulate in old apothégigection dirty
bluish-black outside, reddish within. Epitheciunegnish blue, K-,
C-. Hymenium colourless to pale greenish blue, 80-futh tall.
Hypothecium brown, paler above. Paraphyses simplightly
thickened above, free. Asci clavate, with a I+ bihelus, a broad
ocular chamber, and a broadly cylindrical axial snaSpores 1-
celled, hyaline, ellipsoid, rather thick-walledp8r ascus, 7-16 x (6-
)7-8 um. Pycnidia dark, immersed. Conidia thread-like. tBhimnt
chlorococcoid. With atranorin and variable amousitsxanthones.
Note: a circumpolar, arctic-alpine lichen, found onoribund
bryophytes and plant remains in exposed habitats pe above
treeline; common in the Alps, but also known frdme Gran Sasso
and Majella Massives in the C Apennines; to be Idofa in the
high mountains of the south.

152 Thallus KC+ red 153
152 Thallus KC- 157
153 Spores 1-celled

see 62 - Trapeliopsis granulosa (Hoffm.) Lumbsch

153 Spores 2- to 4-celled 154
154 Spores 2-celled, pigmented 155
154 Spores 4-celled, hyaline 156

155 Hypothecium colourless to very pale brown

145 - Buellia hypoleuca H.Magn.

Thallus crustose to subsquamulose, greenish-gr@al® yellowish
brown, sometimes weakly pruinose, C+ red, KC+ red,APeolae
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contiguous, flat to mostly convex, more or lessulabe at margins,
1-2 mm broad, corticate on both surfaces, formieguat. Apothecia
frequent, without a thalline margin, sessile. Diack, mostly soon
convex, margin smooth, black, indistinct in old tg@Tia.
Epithecium brownish. Hymenium colourless, insperseth oil
droplets. Hypothecium colourless to very pale broRaraphyses
distinctly thickened above. AsBacidiatype, distinctly thickened at
the apex, with a I+ blue tholus, the outer gelatm@oat I+ pale
blue. Spores 2-celled, pigmented, ellipsoid, thadled, 8 per ascus,
15-18 x 7-9 pm. Pycnidia dark, immersed. Photobiont
chlorococcoid. Note: on plant debris and mosses weaabove
treeline; not known from lItaly; to be looked fortme Alps.

155 Hypothecium dark

146 - Buellia reagens H.Magn.

Thallus crustose to subsquamulose, yellowish téowesh-brown,
C+ red, KC+ red, P-. Areolae ca. 0.5 mm broad, netlapping, K+
yellowish. Apothecia frequent, without a thallineamgin, sessile.
Disc black, margin smooth, black. Epithecium braatnmiHymenium
colourless. Hypothecium dark. Paraphyses distindtickened
above. AscBacidiatype, distinctly thickened at the apex, with a I+
blue tholus, the outer gelatinous coat I+ pale b&@ores 2-celled,
pigmented, ellipsoid, thin-walled, 8 per ascus,185x 7-9 um.
Pycnidia dark, immersed. Photobiont chlorococcdldte: a rather
poorly known species described from Portugal (SeeaEstrela),
occurring on bryophytes overgrowing siliceous rocksr Italy
hitherto known only from the mountains of Sardegna.

156 Macroconidia less than 50m long. Apothecia frequent. Spo
(11-)15-23(-24) x 3-5(-6pm

147 - Micarea peliocarpa (Anzi) Coppins & R.Sant.

Thallus crustose, whitish to greyish, thin, aremldt-, C+ red, KC+
red, P-. Areolae convex, to 0.2 mm in diam. Apoih€ecequent,
rounded, without a thalline margin, sessile, notnstaocted,
sometimes confluent and tuberculate, up to 0.7 mamdusually
less). Disc pale-coloured to dark grey-black, ftatusually convex.
Margin indistinct, thin, paler than disc. EpithetikK-, C+ red, P-,
N+ red. Hymenium K-, C+ red, N+ red. Hypothecium maor less
colourless. Paraphyses anastomosing, ramifiedhtblithickened at
top, conglutinate. Asci clavate, with a I+ blueltf®and an internal,
darker I+ tubular structure. Spores 2-6-celled, lihga fusiform-
elongate, thin-walled, 8 per ascus, (11-)15-23(-243-5(-6) pm.
Pycnidia frequent, pale around the ostiole. Macnigia curved, 21-
45 x 1-1.5um. Microconidia generated by smaller, pale pycnidia
fusiform, 6-7 x 0.5-Jum. Photobiont chlorococcoid, thin-walled, the
cells often paired. With gyrophoric and 5-0-metlgéfic acids.
Note: a temperate to boreal-montane, ecologicattyadh-ranging
species, found on acid bark of deciduous (espoald and beech)
and coniferous trees, lignum, peat, moribund brytgsd) small
pebbles. Certainly more widespread throughout thetrg, esp. in
rainy-humid areas.
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156 Macroconidia flexuous, thread-like, 50-110 xuin. Apotheci
rare. Spores (19-)23-34(-38) x 4.4

148 - Micarea cinerea (Schaer.) Hedl.

Thallus crustose, grey, thin, areolate, K-, C+ r&@+ red, P-.
Apothecia very rare, rounded, without a thallinerging sessile, not
constricted, up to 0.7 mm diam. Disc pale to darkydlack,
convex. Margin indistinct, thin, paler than disgitBecium K-, C+
red, P-, N+ red. Hymenium K-, C+ red, N+ red. Hypsailom
colourless. Paraphyses anastomosing, ramified, apically
thickened, conglutinate. Asci clavate, with a l+téltholus and an
internal, darker I+ tubular structure. Spores (@g¥celled, hyaline,
fusiform-elongate, thin-walled, 8 per ascus, (19-32(-38) x 4.5-6.
Macroconidia generated inside prominent, wart-likgcnidia,
flexuous, filiform, 50-110 x Jum. Photobiont chlorococcoid, thin-
walled, the cells often paired. With gyrophoriccacNote: a cool-
temperate to probably circumboreal-montane spefdesd on bark
of deciduous and coniferous trees, and on epiplytjophytes in
humid forests, more rarely on lignum of fallen, oticated trunks.
The sterile form, which produces only macroconiiiasestricted to
above treeline in the Italian Alps.

157 Apothecia orange to orange-brown, K+ red

149 - Protoblastenia terricola (Anzi) Lynge

Thallus crustose, mostly white, sometimes with awmish hue,
thick, areolate, K-, C-, KC-, P-. Areolae smootlontiguous, non
imbricate, flat to weakly convex, forming a compactust.
Apothecia frequent, without a thalline margin, mohstricted, 0.5-
1.5 mm diam. Disc orange to orange-brown, mosthwes, smooth,
K+ red. Margin indistinct. Epithecium orange, K+drevith a layer
of granules-crystals. Hymenium colourless to patmnge, |+ blue.
Hypothecium orange-brown. Paraphyses rather thickstomosing,
ramified, only slightly thickened above, conglutiba Asci
bitunicate, cylindrical-clavate, with a |+ blue ths and an internal,
darker I+ tubular structure. Spores 1-celled, mgliellipsoid, thin-
walled, 8 per ascus, 9.5-13 x 4.546. Photobiont chlorococcoid.
With anthraquinones (apothecia). Note: on soil oweeakly
calcareous or dolomitic substrata, mainly near loova treeline;
perhaps this is only a terricolous morphRofsiebenhaarianamost
frequent in the southern part of its distributiorehge; to be looked
for in the highest mountains of the C Apennines.

157 Apothecia not orange, K- 158
158 Apothecia pale-coloured 159
158 Apothecia dark-coloured 171

159 Thallus K+ yellow, with atranorin

150 - Lecidea rufofusca (Anzi) Nyl.

Thallus crustose to almost subsquamulose, whitistyish to pale
greenish brown, granulose-warty, the warts mosf@ly7<mm diam.,
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contiguous to slightly dispersed, K+ yellow, C-, K@+ yellowish.
Apothecia frequent, rounded, without a thalline givar sessile, 0.3-
0.7(-1) mm diam. Disc pale to dark reddish broviat, &t first, then
rapidly convex. Margin thin, distinct only in youngpothecia.
Epithecium reddish brown, K-. Hymenium colourlesg, 70 um
thick. Hypothecium colourless to pale yellowish wno Excipulum
reddish brown in outer part, colourless inside.aphyses free.
Spores 1-celled, hyaline, ellipsoid to ovoid, 8 pscus, 11-18 x 6-9
pm. Photobiont chlorococcoid. With atranorin. Nobe: terricolous
mosses and plant debris in siliceous areas. A ragberly known
species, worthy of further study, hitherto knowrydnom the Alps,
where it might be more widespread near or abovelitee The
species certainly does not belong ihexideas.str. (see Nimis 1993:

389).
159 Thzallus K-, without atranorin 160
160 Spores more than 4-celled 161
160 Spores no more than 4-celled 162
161 Spores <4m broad

151 - Absconditella annexa (Arnold) &da

Thallus crustose, more or less greenish to greegigly, thin,
continuous, subgelatinous when wet, K-, C-, KC-, Rpothecia
frequent, rounded, without a thalline margin, des€.1-0.3 mm
diam. Disc brownish, deeply concave to finally astnftat, smooth,
K-, C-, KC-, P-. Margin thin, smooth, yellowish livo, paler than
disc. Hymenium I+ or I+ pale yellow. Hypothecium irth
colourless. Paraphyses thin (0.5¢in), mostly simple, slightly
thickened above. Asci cylindrical, thin-walled, kvia distinct apical
dome, I+ brownish red. Spores 6-10-celled, hyalawgcular, thin-
walled, 8 per ascus, 35-50 x 2-4(46). Photobiont chlorococcoid.
Without lichen substances. Note: an ephemeral ticfoaind on
moribund bryophytes and organic soil on siliceautsssrata, mostly

near or above treeline. Extremely rare, and resttito the Alps in
Italy.

161 Spores >4m broad
152 - Myxobilimbia sabuletorm (Schreb.) Hafellne

Thallus crustose, whitish to greenish white, grasel K-, C-, KC-
P-. Apothecia frequent, without a thalline margessile, up to 1(-
1.2) mm diam., usually less. Disc pale pinkish broe blackisl
brown, convex, sometimes faintpruinose. Margin thin, smoo
concolorous with disc, not evident in old apothedipitheciun
almost colourless to brownish, K-Hymenium I+ blue
Hypothecium pale reddish brown above to almost wtds:
throughout. Paraphyses simple, slightly thiclkeeneabove
conglutinate, with a I+ blue tholus and a small ahxinas
surrounded by a darker |+ tubular structure. Spdrd®-celled
hyaline, ellipsoideylindrical, 8 per ascus, with a gelatinous, fir
warted outer coat, 18-40 x (4-)5¢8n. Photobiont clerococcoid
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Without lichen substances. Note: a holarctic, nyaitdmperat
lichen found on mosses overgrowing soil, calcifstdtee bark, als
found in urban environments (e.g. on walls). Rateemmot
throughout Italy, especially below treeline.

162 Spores 2-celled 163
162 Spores 1- or 4-celled 165

163  Apothecial margin indistinct, Thallus composed ohcysts
finely granular. Paraphyses ramified, anastomodtipigtheciun
K+ violet, N+ red

153 - Micarea prasina Fr.

Thallus crustose, grey, thin, granulose, K-, C-very rarely C+
orange, KC-, P-. Apothecia frequent, without a Ithal margin,
sessile, not constricted, up to 0.5 mm diam. Dissvbish, convex.
Margin indistinct. Epithecium olivaceous, K+ vigl&-, P-, N+ red,
KC-. Hymenium K+ violet, C-, KC-, P-, N+ red. Hypw@cium
colourless to yellowish. Paraphyses anastomosiamified, not
apically thickened, conglutinate. Asci clavate,hnét |+ blue tholus
and an internal, darker I+ tubular structure. Spdfe)2(-4)-celled,
hyaline, ellipsoid, thin-walled, 8 per ascus, 8-1%§ x 2-4(-5)um.
Pycnidia immersed. Photobiont chlorococcoid, thidied, the cells
often paired. Chemically variable. Note: a temperateboreal-
montane, morphologically and chemically variabledes, found on
basal parts of old, acid-barked trees in montamesfs, and on a
broad range of other substrata. One of the mogtiéet (but never
common) species of the genus in Italy, esp. imitbrgh, restricted to
humid sites above the mediterranean belt in théhsou

163 Apothecial margin distinct, usually paler than di3thallus nc

composed of goniocysts, continuous. Paraphyses lesimmp
anastomosing. Epithecium K-, N- 164

164 Apothecia whitish, 0.07-0.25 mm diam. Spores 101H(x 3-5(-
6) um

154 - Absconditella delutula (Nyl.) Coppins & H. kas

Thallus crustose, greenish to greenish grey, thihiaconspicuous,
continuous, subgelatinous when wet, K-, C-, KC-, Rpothecia
frequent, without a thalline margin, sessile, 000275 mm diam.
Disc whitish, concave, smooth, K-, C-, KC-, P-. Mjar thin,

smooth, whitish. Paraphyses thin (0.p#h), mostly simple, slightly
thickened above. Asci cylindrical, thin-walled, via distinct apical
dome, I+ brownish red. Spores 2-celled, hyalineravay ellipsoid,

thin-walled, 8 per ascus, 10-15(-17) x 3-5(46)n. Photobiont
chlorococcoid. Without lichen substances. Noteaoid organic soil
and siliceous rocks in humid-shaded situations.eXesported from
Italy, but known from the Alps, where - if presents likely to be

extremely rare, a good candidate for red-lists.

164 Apothecia whitish-yellowish-pinkish, 0.2-0.4 mm aiaSpores 9-
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14 X 2.5-4(-5um

155 - Absconditella sphagnorumééda & Poelt

Thallus crustose, greenish to greenish grey, thihiaconspicuous,
continuous, subgelatinous when wet, K-, C-, KC-, Rpothecia
frequent, without a thalline margin, sessile, 0.2-hm diam. Disc
whitish to pale yellowish-pinkish, concave, smod€h, C-, KC-, P-.
Margin thin, smooth, whitish. Hymenium colourle$s,or 1+ pale
yellow. Hypothecium thin, colourless. Paraphyséa {0.5-1 um),
mostly simple, slightly thickened above. Asci cdliital, thin-
walled, with a distinct apical dome, I+ brownishdreSpores 2-
celled, hyaline, narrowly ellipsoid, thin-walled,pr ascus, 9-14 x
2.5-4(-5)pum. Photobiont chlorococcoid. Without lichen substmn
Note: an ephemeral lichen, mostly visible onlyatelsummer, found
on Sphagnumin bogs of the oroboreal belt. Never reportednfro
Italy, to be looked for in the Alps, where - if pemt -, is likely to be
extremely rare, a good candidate for red-lists.

165 Spores 4-celled 166

165 Spores 1-celled 168

166 Paraphyses contorted, entwining the asci. Thalbsposed b
gonicysts with short conical outgrows, usually semmnersed i
the substratum

156 - Vezdaea aestivalis (Ohlert) Tscherm.-WoesBdkIt

Thallus crustose, dull green to greenish grey, thianulose, K-, C-,
KC-, P-. Granules corticate (goniocysts), usualynsimmersed in
the substratum, with short conical outgrowths. Apota frequent,
without a thalline margin, not constricted, 0.3{€1% mm diam. Disc
grey to brownish, often finely tomentose (microseppconvex, K-,
C-, KC-, P-. Margin and hypothecium absent. Paraghys
anastomosing, contorted, entwining the asci. Aglindrical, thick-
walled, with a thick I+ blue apex. Spores (1-)2{eé)led, hyaline,
ellipsoid, thick-walled, with a verrucose surfaBeper ascus, 15-19 x
5-7 um. Photobiont chlorococcoidLéptosirgd. Without lichen
substances. Note: a mild-temperate to mediterraaantic,
ephemeral species, found on epiphytic bryophytessses, plant
debris, soil, much more rarely on mossy trunks @fiduous trees
with a base-rich bark. For Italy there are only twwoords: a dubious
one from Friuli, and a more reliable one from Caialjsee TALIC).
Vezdaeawas poorly studied in Italy. Several other speeieslikely
to occur in the country.

166 Paraphyses straight, not entwining the asci. Thallt compose

of goniocysts, without conical outgrowths, not imsed in th
substratum 167

167 Apothecia vhitish to pale yellowish white. Spores broe
ellipsoid to fusiform, (12-)13-22 x 44Im
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157 - Mycobilimbia pilularis (Korb.) Hafellner & Tiik

Thallus crustose, grey, thin, finely-granulose tmast granulose-
sorediose, the granules 254t diam., K-, C-, KC-, P-. Apothecia
frequent, rounded, without a thalline margin, desgip to 1 mm
diam. Disc whitish to pale yellowish white, rargigle brown when
old, strongly convex, K-, C-, KC-, P-. Margin intiet in most
apothecia, very thin, colourless in section. Emithe colourless,
K-, C-, P-, N-, KC-. Hymenium and hypothecium caless.
Paraphyses mostly simple, conglutinate, 3+ thick. Asci clavate,
with a I+ blue tholus and an internal, darker Ibular structure, the
external gel I+ faintly blue. Spores (2-)4-cellddjaline, broadly
ellipsoid to fusiform, 8 per ascus, (12-)13-22 ¥ 4m. Photobiont
chlorococcoid. Without lichen substances. Notenmsses growing
on bark of old deciduous trees, esp. near the @t trunks, very
rarely on thin layers of soil, in old, humid foresRare, restricted to
forests, mostly below treeline. To be looked elsenehe.qg. in Sicilia
and Sardegna.

168 Apothecia reddish to blackish brown. Spores eligisylindrical,
16-30 x 5-6um

158 - Myxobilimbia microcarpa (Th.Fr.) Hafellner

Thallus crustose, whitish to greenish white, camims, granulose,
K-, C-, KC-, P-. Apothecia frequent, without a tire# margin,
sessile, up to 0.7 mm diam. Disc reddish brownl&zkish brown,
sometimes somehow shiny, first flat, then rapidnex. Margin
indistinct, thin. Epithecium pale brown to reddistown, K-.
Hymenium I+ blue. Hypothecium pale reddish browrcédourless.
Paraphyses simple, slightly thickened above, cdimgite, 2-3um
thick. Asci clavate, with a I+ blue tholus and aternal, darker I+
tubular structure, the external gel I+ faintly hl&pores (2-)4(-6)-
celled, hyaline, ellipsoid-cylindrical, 8 per ascudth a gelatinous,
finely warted outer coat, 16-30 x 5pin. Photobiont chlorococcoid.
Without lichen substances. Note: on mosses in dassiands,
sometimes on epilithic bryophytes also growing allsy mainly in
upland areas, from Alps to the mountains of Calabieobably
confused with similar species in the past, and meigespread
throughout the country.

168 Spores many more than 8 per ascus 169

168 Spores 8 per ascus 170

169 Spores cylindrical, 8-1@m long. Apothecia <1 mm diam.

159 - Biatorella fossarum (Fr.) Th.Fr.

Thallus crustose, pale grey, thin and inconspicuguasnulose, K-,
C-, KC-, P-. Apothecia frequent, without a thallimargin, sessile,
not constricted, (0.1-)0.3-0.8(-1.4) mm diam. Disdght to dull
orange-red, paler when wet, rapidly convex. Margiisent in old
apothecia. Epithecium almost colourless to palegeayellow, K-,
with a layer of crystals. Hymenium more or lessocoless, |+ blue.
Hypothecium pale grey-yellow. Paraphyses anastorgpssimple
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below, densely ramified and weakly thickened aba@amglutinate.
Asci broadly cylindrical, with a I+ blue gelatinousuter coat,
without a tholus, but with weakly I+ blue apicalusttures. Spores 1-
celled, hyaline, cylindrical, many per ascus, 8%32.3-3 um.
Photobiont chlorococcoid. Without lichen substancBete: on
calciferous, often slightly decalcified soil in hat disturbed, shaded-
humid habitats; chiefly southern in Europe andrietsd to lowland
areas in Italy (mainly old records, see Nimis 19823), this species
should be looked for further, esp. in the Tyrrhenjart of the
country.

169 Spores narrowly ellipsoid, 548m long. Apothecia mostly >1 nr
diam.

160 - Biatorella hemisphaerica Anzi

Thallus crustose, pale grey, thin and often incamgpus, granulose
to arachnoid, K-, C-, KC-, P-. Apothecia withouttealline margin,
sessile, not constricted, 1-2 mm diam. Disc brighinge-red to
reddish brown, weakly to strongly convex. Marginryehin to
absent. Epithecium pale to orange-yellow, K-, oftéth a layer of
crystals which appear as a dark yellowish-brown inau
Hypothecium pale grey-yellow. Paraphyses anastargpsimple
below, densely ramified and distinctly thickened owdy
conglutinate. Asci broadly cylindrical, with a IHue gelatinous
outer coat, without a tholus, but with weakly I+uél apical
structures. Spores 1-celled, hyaline, narrowlypsbtid, many per
ascus, 5-8 x 2-3.fum. Photobiont chlorococcoid. Without lichen
substances. Note: a more or less circumboreal epefbund on
calciferous soil and amongst bryophytes, most afterock fissures
above or near treeline in rather shaded-humid t&ns Certainly
rare, but to be looked for throughout the ItalidpsA

170 Paraphyses contorted, entwining the asci

see 156 - Vezdaea aestivalis (Ohlert) Tscherm.-\W@&es
Poelt

170 Paraphyses straight, not entwining the asci 171

171 Apothecial margin (section!) colourless outsiddegaown inside
Thallus continuous, whitish grey

161 - Biatora subduplex (Nyl.) Printzen

Thallus crustose, whitish grey, continuous, K-, &C-, P-.
Apothecia frequent, without a thalline margin, #ess not
constricted. Disc orange-brown to dark brown, K-, €C-, P-.
Margin thin, smooth, paler than disc, K-, C-, K&, in section
colourless outside, pale brown inside. Epithecimah laymenium K-,
C-, P-, KC-, P-. Hymenium yellowish to brownish. Hypecium
brownish. Paraphyses conglutinate, simple or poaiyified, only
weakly swollen at apices. As@iatora-type, bitunicate, the outer
wall I+ blue. Spores 1(-2)-celled, hyaline, narrpwellipsoid, 8 per
ascus, 8-21 x 3-5.pm. Photobiont chlorococcoid. Without lichen
substances. Note: this, one of the commoBé&sbra-species in the
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171 Apothecia

Alps, esp. on plant remains and on basal partsiloélpine shrubs,
was largely overlooked or misunderstood in the .plhistshould be
looked for along the Apennines.

I margin (section!) more or less pale brpwniformly

coloured. Thallus granulose, greyish-green

172 Thallus K+ yellow

172 Thallus K-

173 Spores 2-celled
173 Spores 1-celled

162 - Biatora vernalis (L.) Fr.

Thallus crustose, greyish-green, granulose, K-KC-, P-. Granules
0.1-0.25 mm in diam., crowded to form a large ciust to 10 cm
diam.). Apothecia frequent, without a thalline margsessile, not
constricted, 0.4-0.6(-1.5) mm diam. Disc orangeabrdo reddish
brown, matt, not pruinose, K-, C-, KC-, P-. Mardimin, smooth,
paler than disc, K-, C-, KC-, P-, in section mordess pale brown,
uniformly coloured. Epithecium and hymenium K-, @®;, KC-.
Paraphyses conglutinate, simple or poorly ramifiedly weakly
swollen at apices. AsdBiatora-type, bitunicate, the outer wall I+
blue. Spores 1(-2)-celled, hyaline, narrowly ellijgs 8 per ascus,
11.5-23 x 4-6(-7)um. Photobiont chlorococcoid. Without lichen
substances. Note: a mainly boreal-montane, circlempspecies,
found on bryophytes, plant debris, soil and badnging from N
Scandinavia to the Alps, the Pyrenées and the Batl@amtains (the
species becoming progressively rarer southwardd}aly it is most
frequent in the Alps, but it also occurs - albatyrarely - in the
mountains of the south.

174 Thallus minutely granulose. Spores 21-25(-29) XL Quh

see 141 - Buellia insignis (Hepp) Th.Fr.

174 Thallus coarsely verrucose. Spores 18-24 x gh0

163 - Buellia papillata (Sommerf.) Tuck.

Thallus crustose, whitish to pale grey, thick, sesy verrucose, K+
yellow, C-, KC-, P+ yellowish. Areolae convex, cigoious, forming
a compact crust. Apothecia frequent, without a lithal margin,

sessile, 0.5-1.2 mm diam. Disc black, soon conMacgin smooth,
black, evident only in young apothecia. Hymeniurspiersed, with
oil droplets. Paraphyses distinctly thickened abodsci Bacidia-

type, distinctly thickened at the apex, with a laebtholus, the outer
gelatinous coat |+ pale blue. Spores 2-celled, piged, ellipsoid,
thin-walled, 8 per ascus, 18-24 x 8-1fim. Photobiont
chlorococcoid. With atranorin and 6-O-methylarttedith. Note: a
rather poorly known, arctic-alpine lichen of tedlious bryophytes,
related toB. insignis Probably more widespread, but not common,
in the Alps, mostly near or above treeline.
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175 Epithecium bright blue-green

164 - Lecidea alpestris Sommerf.

Thallus crustose, whitish to grey, granulose-vaysa; K+ yellow,
C-, KC-, P- or P+ faintly yellow. Apothecia frequenithout a
thalline margin, sessile, 0.5-1.5 mm diam. Discklaoon convex.
Margin indistinct. Epithecium bright blue-green, .KHymenium
colourless to weakly blue-green in part. Hypothetiuthin,
colourless to brownish. Paraphyses conglutinatei Bacidiatype,
distinctly thickened at the apex, with a I+ blueltts, the outer
gelatinous coat I+ pale blue. Spores 1-celled,ihgakllipsoid, 8 per
ascus, 14-25 x 3-9um. Photobiont chlorococcoid. Note: a
circumpolar, arctic-alpine lichen, found on nakexl,smosses and
plant debris over siliceous substrata above treglnore rarely on
bark, on basal parts of conifers in the subalpied. tProbably
restricted to the Alps in Italy.

175 Epithecium greenish brown to brown 176

176 Apothecia dark brown to black. Epithecium dark gislk brown

165 - Lecidea miscella Ach.

Thallus crustose, whitish to grey, more or lessnglase, rather
thick, K+ yellow, C-, KC-, P+ yellowish. Apothecifrequent,
without a thalline margin, sessile, 0.3-0.8 mm diabisc dark
brown to black, flat to slightly convex. Margin iistinct, esp. in old
apothecia, thin. Epithecium dark greenish brown, Kymenium
colourless. Hypothecium brownish-yellow. Paraphysasglutinate.
Spores 1-celled, hyaline, ellipsoid, 8 per asc@s]13(-18) x 5-7um.

Photobiont chlorococcoid. With atranorin. Note: @oil and
terricolous bryophytes over siliceous substratapa@orly known
species, which deserves further study: hithertonknonly from S
Tyrol in Italy: the record is dubious (see Nimis9B9386).

176 Apothecia pale to dark reddish brown. Epitheciumaarish

see 150 - Lecidea rufofusca (Anzi) Nyl.
177 Thallus P+ red 178
177 Thallus P- 179

178 Epithecium deep bluish green, hypothecium reddistwh. Witt
pannarin. Spores 1-celled, (8-)10-14(-15) x 3-&H0m.

166 - Protomicarea limosa (Ach.) Hafellner

Thallus crustose, whitish grey to grey, sometimédth va white

prothallus, granulose to small-areolate, K-, C-,-KE+ orange-red.
Areolae mostly small, almost granulose, 0.2-0.6 miam., but
sometimes becoming almost verrucose, reaching dprbon diam.,
contiguous, forming a more or less compact crugpotAecia
frequent, rounded, without a thalline margin, desgD.4-)0.5-0.7(-
1) mm diam. Disc black, strongly convex. Margin igtohct.

Epithecium deep bluish green, the colour often reditegy down to
the upper part of the hymenium, K-, C-, KC-. Hyptium patchy
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reddish brown, K+ brownish-orange. Paraphyses poordnched
and anastomosing, not apically thickened. Asciatavwith a well-
developed I+ blue tholus and an internal, darketubular structure,
lacking an ocular chamber. Spores 1-celled, hyafiungform, 8 per
ascus, (8-)10-14(-15) x 3-4.5(-pjn. Conidia bacilliform, 6.7 x 1.5
pm. Photobiont chlorococcoid. With pannarin andetpenoids.
Note: an arctic-alpine to boreal-montane, circurapdichen, found
on naked soil in sites with a long snow-lie, inaciags of Alpine
grasslands, more rarely on moribund bryophytes @adt debris.
Probably restricted to the Alps in Italy, to be Ked for in the
mountains of Friuli and Liguria.

178 Epithecium and hypothecium olivaceous green. Withopsin
Spores 4-8-celled, 16-36(-38) x 4-6(p

167 - Micarea lignaria (Ach.) Hedl. var. lignaria

Thallus crustose, whitish to bluish-grey, thin, mrwse to areolate,
K-, C-, KC-, P+ red. Areolae convex, scattereddnfltient, more or
less globose, 0.2-0.6(-1) mm diam. Apothecia fraguithout a
thalline margin, sessile, not constricted, up t@ @m diam.,
constricted to substipitate. Disc black to bluisaeh, convex, K-,
C-, KC-. Margin mostly indistinct, brownish in outearts (section).
Epithecium olivaceous green, K-, C-, P-, N+ redntépium mostly
colourless, K-, C-, N+ red, sometimes with minutergiles of violet
(K+ intensely green) pigment. Hypothecium olivacgothe central
part often colourless to brownish. Paraphyses amasting, simple
to ramified above, slighlty thickened above, cotighte. Asci
clavate, with a |+ blue tholus and an internal,kdarl+ tubular
structure. Spores 4-8-celled, hyaline, fusifornaglate, thin-walled,
8 per ascus, 16-36(-38) x 4-6(-dn. Pycnidia immersed, of two
types, those bearing macroconidia to 1Q@0n broad, the
macroconidia 4-7 x 1.5-Bm, those bearing microconidia 100-140
um broad, the microconidia 5-7 x ca. 0)8m. Photobiont
chlorococcoid, thin-walled, the cells often pairétith argopsin.
Note: a widespread temperate to boreal-montandespebe most
common of the genus in Italy, found on a wide wgrigf substrata
such as plant remains, bark, and lignum, in huritich8ons. To be
looked for in the mountains of Marche, Molise, Biasila and

Sicilia.
179 Spores 4-celled 180
179 Spores not 4-celled 184

180 Spores pigmented, parasitic Bhysconia muscigena

168 - Diplotomma pulverulentum (Anzi) D.Hawksw.

Thallus crustose, not visible being embedded inttialus of the
host, K-, C-, KC-, P-. Apothecia frequent, roundedthout a

thalline margin, initially semi-immersed in the eecral layer
covering the lobes of the host, then sessile, G2im diam. Disc
black, sometimes white-pruinose, first flat, theorenor less convex,
smooth. Margin thin, not evident in old apothe@#gen pruinose.
Epithecium brown, Hymenium colourless, 70-83m thick.
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Hypothecium dark brown. As@acidiatype, distinctly thickened at
the apex, with a I+ blue tholus, the outer gelatm@oat I+ pale
blue. Spores (2-)4-celled, pigmented, with a micgolate
ornamentation, broadly ellipsoid with rather pothtends, 8 per
ascus, 16-19(-22) x 6-@m. Parasitic onPhysconia muscigena
Photobiont chlorococcoid. Without lichen substancéilote: a
holarctic endoparasitic lichen, certainly more vgigieead in the Alps
near or above treeline, but much overlooked inpthst, descending
below the oroboreal belt in dry-continental ared3ertainly
widespread and not rare throughout the Alps and désetral
Apennines, to be looked for in the mountains of Gadéaand Sicilia.

180 Spores hyaline, not ddhysconia muscigena 181

181 Thallus thick, composed of small lobulate areolaaq!)

169 - Myxobilimbia lobulata (Sommerf.) Hafellner

Thallus small-squamulose to subcrustose, whitisby gio grey,
darker in the centre of the squamules, K-, C-, K-, UV-.
Squamules flattened, crenate to lobulate, smoetftjguous to more
or less overlapping, 0.2-1 mm broad, forming a cachpcrust.
Apothecia frequent, without a thalline margin, #es€.3-1 mm
diam. Disc black to brown-black, convex. Margin isiohct.
Epithecium pale greenish grey, K-, N+ red. Hypothecred-brown.
Paraphyses simple, slightly thickened above, abhgited. Asci with
a |+ blue tholus, the outer gelatinous coat I+ faiee. Spores 2-4-
celled, hyaline, fusiform, 8 per ascus, with a getaus, finely
warted outer coat, 14-20(-26) x 3-5(-6um. Photobiont
chlorococcoid. Without lichen substances. Noteoal-temperate to
arctic-alpine, circumpolar lichen, found on tert@s mosses and
bare calciferous soil, from the Alps to the high dlerranean
mountains; most common above the submediterranealt, b
throughout the country.

181 Thallus thin, continuous, not composed of lobulatplae 182

182 Spores <1fum long. Paraphyses ramified and anastomosing

170 - Micarea botryoides (Nyl.) Coppins

Thallus crustose, grey, thin, continuous, granyléseC-, KC-, P-.
Apothecia rare, without a thalline margin, sessifiéen tuberculate,
up to 0.4 mm diam. Disc brownish, convex, K-, CE-KP-. Margin
indistinct. Epithecium colourless to brownish, K, P-, N-., KC-.
Hymenium K-, C-, KC-, P-, N-. Paraphyses anastongpsiamified,
not apically thickened, conglutinate. Asci clavateth a I+ blue
tholus and an internal, darker I+ tubular struct@&gores 1-4-celled,
hyaline, oval, thin-walled, 8 per ascus, 8-13(162.8-3.7(4)um.
Pycnidia dark, sessile. Photobiont chlorococcomdn-tvalled, the
cells often paired. Without lichen substances. Niot@ceanic areas
such as the British Isles, this species occurs evida variety of
substrata, including soil, bryophytes, moribundnda siliceous
rocks, conifer bark, mostly on vertical or underjag faces. In
Italy the species was much overlooked or confusé&th similar
species in the past (there is only a recent reford Marche: see
ITALIC), but is certainly rare. It should be looked for humid
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habitats throughout the country.
182 Spores >1%um long. Paraphyses not ramified and anastomosing 3

183 Paraphyses 2-3um thick. Apothecial margin indistinct, d
convex

see 158 - Myxobilimbia microcarpa (Th.Fr.) Hafellme

183 Paraphyses <@m thick. Apothecial margin distinct, disc flat

171 - Mycobilimbia tetramera (De Not.) Hafellner &urk

Thallus crustose, whitish, continuous, mostly srgadinulose, K-,
C-, KC-, P-. Apothecia frequent, without a thallimargin, sessile,
0.5-1.3 mm diam. Disc dark reddish brown to blackisown, long
flat to convex in old apothecia. Margin thin, pstent, smooth,
concolorous with disc, often somehow shiny. Epitlnecbrownish
to olive-brown, K-, N-. Hypothecium pale to reddislown above.
Paraphyses simple, slightly thickened above, cdimgite, <2um
thick. Asci clavate, with a I+ blue tholus and aternal, darker I+
tubular structure, the external gel I+ faintly bi&pores (2-)4-celled,
hyaline, ellipsoid-cylindrical, 8 per ascus, 15-27 5-8 pm.
Photobiont chlorococcoid. Without lichen substanddste: most
frequent in the upland areas of the north, on n®asd plant debris
on calcareous substrata, sometimes on bark, espasal parts of
old trunks in open forests, but also known from theuntains of
Calabria. To be looked for in the C Apennines.

184 Spores 1-celled 185
184 Spores not 1-celled 192

185 Spores subglobose, 12-16 per ascus

172 - Steinia geophana (Nyl.) Stein
Thallus crustose, pale grey to dull grey-greenn thind film-like,
subgelatinous when wet, continuous, more or leksrepral, K-, C-,
KC-, P-, UV-. Goniocysts covered by pseudoparenciigos
hyphae. Apothecia frequent, without a thalline nrargessile, up to
0.6 mm diam. Disc dark brown, strongly convex. Margdistinct,
composed by a few thread-like hyphae resemblingapigsses.
Epithecium reddish brown to brown. Hymenium coless to often
brownish, I+ blue. Hypothecium brown. Paraphysesarcs
immersed in the hymenial jelly, simple, not apigalickened, 0.5-1
pum thick, surrounded by a distinct hymenial gel. iAstavate-
cylindrical, thin-walled. Spores 1-celled, hyalirseibglobose, thick-
walled, (12-)16 per ascus, 5-7 x 54th. Pycnidia dark, immersed.
Conidia ellipsoidal. Photobiont chlorococcoid. Wittio lichen
substances. Note: an ephemeral lichen of moigthtsfi calciferous
soil, rotten wood, small pebbles, terricolous RBeltas and plant
debris, often found in rather disturbed habitatsoasearth banks
along white roads and on track sides. For Italy known only from
S Tyrol (see Nimis 1993: 670); being easily ovekied, it should be
searched for throughout the Alps, where it is ¢elgaare.
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185 Spores not subglobose, 8 or more than 32 per ascus 186
186 Spores more than 32 per ascus

173 - Sarcosagium campestre (Fr.) Poetsch & Schied.

Thallus crustose, greenish to blackish brown, slatigeus when
wet, thin, continuous, mostly granulose, K-, C-,-KE-. Apothecia
frequent, without a thalline margin, sessile, dliglsonstricted, (0.1-
)0.3-0.5 mm diam. Disc pinkish to dark reddish bmpwranslucent
when wet, concave to flat, smooth, K-, C-. Margather thick and
prominent, concolorous with disc, but often whitetipose,
paraplectenchymatous in the outer side in seclaraphyses simple
to poorly ramified, distinctly thickened above,dréAsci cylindrical,
thin-walled, without a clear apical thickening. $® 1(-2)-celled,
hyaline, ellipsoid-cylindrical, thin-walled, manyepascus, 5-8 x 2-
2.3um. Photobiont chlorococcoid. Without lichen substs Note:
an early coloniser of calciferous soil, moribund/dphytes, plant
debris, sometimes on decaying wood, mostly in ratfisturbed
habitats. For ltaly it is hitherto known only fromme Alps of
Lombardia, Veneto (see Nimis 1993: 646) and Fiistiel TALIC):
to be looked for in suitable habitats throughoet itlalian Alps.

186 Spores 8 per ascus 187
187 Hypothecium pale to colourless 188
187 Hypothecium dark 189

188 Thallus gelatinous when wet, granulose. Spores g6 long
broadly ellipsoid. Paraphyses simple, not anastomgosAsc
cylindrical

174 - Aphanopsis coenosa (Ach.) Coppins & P.James

Thallus crustose, greyish green to brownish gremare or less
gelatinous when wet, thin, minutely granular, K-, ®C-, P-.
Granules (goniocysts) consisting of pseudoparenebtyms hyphae
surrounding a few algal cells, the outer cells brish. Apothecia
frequent, without a thalline margin, sessile, h@mésical, 0.2-0.6
mm diam. Disc brown to brown-black, matt, convexariyln
indistinct, very thin in section, composed of veatly arranged, thin-
walled hyphae resembling paraphyses, appearing mordess
pseudoparenchymatous at the base of the apothetlymenium
150-200 um thick, colourless, but often with vertical browhi
bands, |-, but appearing I+ blue due to the manylaich asci.
Hypothecium shallow, pale brown. Paraphyses siroplgometimes
forked, rather stout (2-4m thick), apically not thickened, in densely
entangled clusters. Asci numerous, cylindrical-atay the wall 1+
blue, with an apical dome containing a plug-likeusture which is
K/I+ blue. Spores 1-celled, hyaline to pale brownidroadly
ellipsoid but often with one or both ends pointedin-walled,
usually with several oil droplets, 8 per ascus (mually 1-3 spores
aborting), 25-38 x 13-18um. Pycnidia unknown. Photobiont
chlorococcoid, more or less spherical, 7¢pt2 in diam., or ellipsoid,
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7-14 x 5-8um. Without lichen substances. Note: on humid, bare,
clayey to sandy soil on track sides in woodlands. IEly there is a
single, old record by Anzi from Lombardia, confirthby Printzen
(seeITALIC). The species is easy to overlook, but certaindy n
common, it should be looked for throughout Italy.

188 Thallus not gelatinous when wet, more or less ooatils. Spore
<25um long. Paraphyses ramified, anastomosing. Asuatda

175 - Micarea bauschiana (Korb.) V.Wirth & &da

Thallus crustose, grey, thin, continuous, K-, C&-KP-. Apothecia
frequent, without a thalline margin, sessile, nonhstricted, often
tuberculate, up to 0.3 mm diam. Disc pale bluistygio brownish
black, convex, K-, C-, KC-, P-. Margin indistincEpithecium
colourless, K-, C-, P-, N+ red, KC-. Hymenium K-;, KC-, P-.
Hypothecium colourless. Paraphyses anastomosingnified,
slightly thickened above, conglutinate. Asci clayawith a I+ blue
tholus and an internal, darker I+ tubular struct@pores 1-celled,
hyaline, ellipsoid, thin-walled, 8 per ascus, 6(®B5Lx 2.5-4um.
Pycnidia immersed. Photobiont chlorococcoid, thedied, the cells
often paired. Without lichen substances. Note: amde variety of
substrata (rocks, exposed roots, consolidated $woilshaded-dry
situations (e.g. in underhangs), but restrictetiumid areas. Much
overlooked or confused with similar species inyitalertainly more
widespread, esp. in humid areas, but not common.

189 Apothecial margin (section!) deep black, not tramept in thic

176 - Farnoldia muscigena (¥zda) Tretiach & Hafellner

Thallus crustose, whitish grey to brownish, thirgntinuous to
subareolate, K-, C-, KC-, P-. Medulla I+ blue. Apetia frequent,
without a thalline margin, sessile, strongly coiettd, up to 1.2 mm
diam. Disc black, flat, smooth, non pruinose. Margiick,
concolorous with disc, deep black and not transpaine thick
sections. Epithecium greenish to brownish green,H¢menium I+
blue, 85-100um tall. Hypothecium black to dark brown, often
greenish in upper part. Paraphyses thin, anastogiosamified,
slightly thickened above. Asci bitunicate, clavateith a well-
developed tholus containing a I+ blue tubular strree Spores 1-
celled, hyaline, ellipsoid, 8 per ascus, halond®,18 x 6-8um.
Pycnidia dark, immersed. Conidia short, bacilliforlhotobiont
chlorococcoid. Without lichen substances. Note:vkmdrom the
Central European mountains (Tatra, Alps), on mombhryophytes,
crustose lichens and plant debris over calcareabstita, mostly
above treeline. For Italy there is only a receporefrom Piedmont
(seelTALIC). The species is probably more widespread in tps.A

189 Apothecial margin (section!) not deep black, tramept

190 Epithecium greenish to purplrown, K+ green. Paraphy:
densely ramified and anastomosing. Most sporegm20ng
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177 - Helocarpon pulverulum (Th.Fr.) Turk & Hafeller

Thallus crustose, whitish to pale grey brown to-gy in part, thin,
granulose, K-, C-, KC-, P-, UV-. Apothecia frequemtithout a
thalline margin, sessile to substipitate, up tor@ré diam. Disc dark
grey to almost black, flat to weakly convex, K-, ®C-, P-. Margin
thin, in section greenish in the outer part, theempart concolorous
with the hypothecium. Epithecium greenish to puimiewn above,
pale purplish below, K+ green, C-, P-. Hymenium Kz-.
Hypothecium dark purple-brown. Paraphyses anastognos
ramified, not apically thickened, conglutinate. Adavate, with a I+
tholus and an internal, darker tubular structungor8s 1-2-celled,
hyaline, ovoid, thin-walled, 8 per ascus, (9-)2¢-2T) x (2.5-)3-4.5
um. Pycnidia dark, immersed. Conidia bacilliform-%.7 x 1.2-1.5
um. Photobiont chlorococcoid. Without lichen subs&s Note: on
bryophytes and plant debris on the ground and astorugks, in
areas with siliceous substrata, mostly near or at@eline; for Italy
known only from South Tyrol and the mountains ofn¥®, but
probably more widespread in the Alps. The genesitkrof this
lichen, and its delimitation towards the more nerthH. crassipes
still await further study.

190 Epithecium brownish, K-Paraphyses mostly simple and po
ramified, not anastomosing. Most spores fi#0long 191

191 Thallus thick, verrucose. Paraphyses distinctlckibined abov
Hypothecium without scattered bluish granules iegd+ greer
Spores 1-celled

178 - Mycobilimbia berengeriana (A.Massal.) Hafein &
V. Wirth

Thallus crustose, white, thick, coarsely granultseerrucose, K-,
C-, KC-, P-, UV-. Apothecia frequent, without a tived margin,
sessile, up to 1.5 mm diam. Disc dark brown to lpléicst flat, then
convex. Margin thin, smooth, not evident in old thezia.
Epithecium pale brown, K-, N-. Hymenium I+ blue. pd¢hecium
dark reddish brown, without scattered bluish grasuleacting K+
green. Paraphyses simple, distinctly thickened ab@#6 um),

conglutinate. Asci clavate, with a I+ blue tholusdaan internal,
darker I+ tubular structure, the external gel lintlg blue. Spores 1-
celled, hyaline, ellipsoid, 8 per ascus, (9.5-)61-19) x 4-5(-6)um.

Photobiont chlorococcoid. Without lichen substancéilote: a
circumpolar, arctic-alpine to boreal-montane lichéound on
mosses and plant debris over calcareous substnatet;common in
the Alps, but occurring throughout the Apenninesbé looked for
in the high mountains of Sicilia and Sardegna.

191 Thallus thin, not verrucose. Paraphyses only diigtiiickenet
above. Hypothecium with scattered bluish granukscting K-
green. Spores 1(-4)-celled

179 - Mycobilimbia hypnorum (Lib.) Kalb & Hafellner
Thallus crustose, whitish to pale grey, thin anmfinconspicuous,
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K-, C-, KC-, P-, UV-. Apothecia frequent, withoutfzalline margin,
sessile, 0.3-0.7(-1.2) mm diam. Disc dark brownbtack, flat.
Margin thin, smooth, concolorous with disc, oftemdulate.
Epithecium reddish brown to pale brown, K-, N-. Hymum [+
blue. Hypothecium dark reddish brown, with scatiereluish
granules reacting K+ green. Paraphyses simpléehtblighickened
above, conglutinate. Asci clavate, with a |+ bliwlas and an
internal, darker I+ tubular structure, the extergell I+ faintly blue.
Spores 1(-4)-celled, hyaline, ellipsoid, 8 per as¢8.5-)10-16(-19)
X (3.5-)4.5-6(-7) um. Photobiont chlorococcoid. Without lichen
substances. Note: a cool-temperate to arctic-glpip@bably
circumpolar lichen, found on mosses, plant delssl, bark and
lignum, esp. in upland areas with calcareous satastMost frequent
in the Alps and in the C-Apennines.

192 Spores 2-celled 193
192 Spores more than 4-celled 201
193 Spores pigmented 194
193 Spores hyaline 195

194 Spores >1%m long, with ornamented wall

180 - Buellia epigaea (Pers.) Tuck.

Thallus crustose, white to yellowish white, thigkeolate, K-, C-,
KC-, P-, UV-. Areolae flattened to convex, contiggp sometimes
weakly elongate at margin. Apothecia frequent, autha thalline
margin, sessile, 0.5-1.5 mm diam. Disc black, flat convex,
smooth, often whitish pruinose. Margin smooth, klaEpithecium
brownish. Hymenium inspersed, colourless. Hypotimactolourless
to pale brown. Paraphyses distinctly thickened abéwsci clavate,
Bacidiatype, distinctly thickened at the apex, with abltie tholus,
the outer gelatinous coat I+ pale blue. Sporesli2etepigmented,
ellipsoid, thin-walled, ornamented, 8 per ascud;)l5-21(-26) x (6-
)7-10(-12) um. Pycnidia dark, immersed, very rare. Conidia
bacilliform, 5-7 x 1um. Photobiont chlorococcoid. Without lichen
substances. Note: widely distributed in Europe, mfro
submediterranean regions to Scandinavia, on bekeaxineral soil,
on weathered gypsum and gypsum soil. Fairly rar&aly, being
restricted to dry mediterranean stands and the wvdmymalpine
valleys. Most records from the south need re-corgtion.

194 Spores <1fum long, with a smooth wall

181 - Amandinea punctata (Hoffm.) Coppins & Scheid.

Thallus crustose, pale grey, thin, rimose to atepld-, C-, KC-, P-,
UV-. Medulla I-. Apothecia frequent, rounded, withioa thalline
margin, sessile, slightly constricted, 0.2-0.6 miand Disc black,
first flat, then rapidly convex. Margin thin, smboblack, indistinct
in old apothecia. Epithecium brown. Hypothecium wmo
Paraphyses slightly thickened above. ABaicidiatype, distinctly
thickened at the apex, with a I+ blue tholus, theepngelatinous coat
I+ pale blue. Spores 2-celled, pigmented, ellipstiih-walled, not
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ornamented, 8 per ascus, 12-15 x 8. Pycnidia dark, immersed,
not common. Conidia filiform. Photobiont chlorocomtoWithout
lichen substances. Note: in its present circumsorip an almost
cosmopolitan lichen, found on a wide variety of studita, including
bark, lignum, siliceous rocks, roofing tiles, bricnd thin layers of
soil; the ltalian material is heterogeneous andhéed of revision;
terricolous samples are very rare.

195 Epithecium K+ violet

see 153 - Micarea prasina Fr.

195 Epithecium K- 196
196 Apothecial margin distinct 197
196 Apothecial margin indistinct 198

197 Paraphyses 2-3um thick. Spores ellipsoid, 1-(-&elled
Hypothecium with scattered bluish granules readtimggreen

see 179 - Mycobilimbia hypnorum (Lib.) Kalb & Hafeler

197 Paraphyses <fim thick. Spores ellipsoid-cylindrical, 2eklled
Hypothecium without scattered bluish granules iagd+ green

see 171 - Mycobilimbia tetramera (De Not.) Hafelng
Tark

198 Hypothecium dark 199
198 Hypothecium pale to colourless 200
199 Epithecium N-. Spores oval, 1-4-celled

see 170 - Micarea botryoides (Nyl.) Coppins
199 Epithecium N+ red. Spores ellipsoid-cylindrical)-@tcelled

182 - Micarea melaenida (Nyl.) Coppins

Thallus crustose, greyish, thin, continuous, K-, KE-, P-, UV-.
Apothecia frequent, rounded, without a thalline gimar sessile, 0.2-
0.6 mm diam. Disc black, convex. Margin indistinEjpithecium
brownish, K-, C-, N+ red. Hypothecium dark browraréphyses
anastomosing, ramified, slightly thickened abovsciklavate, with
a I+ blue tholus and an internal, darker I+ tubdcture Spores
(1-)2-celled, hyaline, ellipsoid-cylindrical, thimalled, 8 per ascus,
9-15 x 3-4.5um. Pycnidia dark, immersed. Conidia bacilliform.
Photobiont chlorococcoid, thin-walled, the cellsteaf paired.
Without lichen substances. Note: a mainly mild-tenae,
ephemeral species, with optimum on clay soil irheatdisturbed
habitats. For Italy there is only a recent recdrdsn Calabria; the
species might be more widespread in humid part3yofhenian
Italy.

200 spores <15um long, oblong-obtuse, @elled. Epithecium da
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green

183 - Catillaria contristans (Nyl.) Zahlbr.

Thallus crustose, whitish to grey or brownish grayeolate to
coarsely granulose, K-, C-, KC-, P-, UV-. Areola®neex,
contiguous. Apothecia frequent, without a thallmargin, sessile,
0.3-0.6(-1) mm diam. Disc black, convex. Margin igtihct.
Epithecium dark green, K-, C-, N+ red. Hymenium ocoless.
Hypothecium colourless to pale brown. Paraphyseghts}
thickened above. AscBacidiatype, clavate, surrounded by a
gelatinous I+ blue coat, with a well-developed l#tebtholus with a
darker blue tube and a well-developed ocular chamBpores 2-
celled, hyaline, oblong-obtuse, constricted at aeftin-walled, 8
per ascus, 9-16.5 x 2.5-44Bn. Pycnidia dark, immersed. Conidia
bacilliform. Photobiont chlorococcoid. Without lieh substances.
Note: on dead bryophytedridreaea Grimmia) and soil rich in
humus over acid siliceous rocks, mostly near owvaliceeline. For
Italy it is known only from an old record by Anzde Nimis 1993:
203), and should be looked for further in the Alpkis species does
not belong taCatillaria s. str.

200 Spores >15um long, ellipsoid-cylindrical, 2-4elled. Epitheciut

brownish
see 158 - Myxobilimbia microcarpa (Th.Fr.) Hafellme
201 Spores muriform/submuriform 202
201 Spores not muriform/submuriform 205
202 Spores <3%m long 203
202 Spores >3%m long 204

203 Mostly near or above treeline. Apothecial marginckh disc
brown. Thallus episubstratic. Spores xtb broad

184 - Gyalidea scutellaris (Bagl. & Carestia) Letta

Thallus crustose, greyish to green-brown and saltigeus when
wet, darker when dry, thin, continuous, K-, C-, K@®-, UV-.

Apothecia frequent, without a thalline margin, #es9.5-0.8 mm
diam. Disc brownish to dark brown, paler when weteolate to
strongly concave. Margin thick, rough, pale browaler than disc.
Epithecium colourless to very pale brown. Hymenieotourless, 1+
yellowish to reddish brown. Hypothecium colourleBaraphyses
simple, not apically thickened. Asci cylindricahin-walled, with a
weakly developed tholus. Spores hyaline, ovoid,ifoun, 4-8 per
ascus, with a thin halo, 28-35 x 15-2fm. Photobiont
chlorococcoid. Without lichen substances. Note: aaatic-alpine
species, found on humid, acid substrata, such asibuomul

bryophytes and soil rich in humus; known from a feealities and
restricted to the Alps in Italy.

203 Below treeline in warntiumid areas. Apothecial margin thin, ¢
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black. Thallus endosubstratic. Spores fbbroad

185 - Gyalideopsis athalloides (Nyl.¥¥da

Thallus crustose, greyish, thin, endosubstraticitivaous, K-, C-,
KC-, P-, UV-. Apothecia frequent, more or less pali when wet,
without a thalline margin, sessile, up to 1.2 mrandi Disc black,
concave. Margin thin, concolorous with disc, congzbsby a
continuous, loose network of anastomosing paraptigsin a
gelatinous matrix. Hymenium colourless, of looséhterwoven
hyphae. Paraphyses anastomosing, ramified, congtati Asci
markedly thicker at apex (tholus), the wall I-, g@ntent |+ reddish
brown. Spores hyaline, ovoid, muriform, 4-8 pernass@0-30 x 8-15
pum. Photobiont chlorococcoid. Without lichen substm Note: an
ephemeral, mild-temperate lichen of acid clay snildisturbed
habitats in open, very humid forests. Hitherto knoanly from
Calabria in Italy, to be looked for in other parfsTgrrhenian Italy.

204 Spores 2-4 per ascus. Epithecium bluish green

186 - Schadonia alpina Korb.

Thallus crustose, greyish brown, thin, continuogsanulose, the
granules often coralloid, K-, C-, KC-, P-, UV-. Appecia frequent,
without a thalline margin, sessile, 0.5-1.5 mm didbisc black,
matt, flat, smooth. Margin thick, smooth, oftenrshiconcolorous
with disc. Epithecium bluish green. Hymenium coless.

Hypothecium brown. Paraphyses anastomosing, raiifipically
thickened. Asci cylindrical, with a I+ blue tholasd a small axial
mass surrounded by a darker I+, tubular struct8mares hyaline,
broadly ellipsoid, muriform, 2-4 per ascus, 22-419x15 pm.

Photobiont chlorococcoid. Without lichen substancéilote: a
mainly arctic-alpine species, found on soil and imard bryophytes
on siliceous substrata above treeline. For Itagrehs a single old
record by Anzi from Lombardia, confirmed by Hafetn(see Nimis
1993: 647). To be looked for throughout the Alpsheve it is
certainly very rare.

204 Spores 8 per ascus. Epithecium dark brown

187 - Schadonia fecunda (Th.Fr.) &da & Poelt

Thallus crustose, greyish brown, thin, continugranulose, K-, C-,
KC-, P-, UV-. Apothecia frequent, without a thalimargin, sessile,
0.5-1.5 mm diam. Disc black, matt, flat, smooth. rijia thick,
smooth, often shiny, concolorous with disc. Epithetdark brown,
K+ brownish. Hymenium colourless. Hypothecium brown
Paraphyses anastomosing, ramified, thin, apicdligkéned. Asci
cylindrical, with a I+ blue tholus and a small dxi@ass surrounded
by a darker I+, tubular structure. Spores hyalbreadly ellipsoid,
muriform, 8 per ascus, 22-40 x 10-18(-2@)m. Photobiont
chlorococcoid. Without lichen substances. Note: ainty arctic-
alpine species, found on mosses and plant remairzzid siliceous
substrata, mostly above treeline; probably restidb the Alps in
Italy, where it is rare.

205 Parasitic orBaeomyces
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188 - Arthrorhaphis grisea Th.Fr.

Thallus crustose, dark grey-green, thin, immersethée thallus of
the host, appearing as dark spots, K-, C-, KC-,URA. Apothecia

frequent, without a thalline margin, sessile, nohstricted. Disc
black, at first urceolate, then concave to findélly, smooth. Margin
thick, smooth, black. Epithecium brownish to greénbrown, K-.
Hymenium colourless, inspersed with oil droplets,Hypothecium
brown below. Excipulum dark brownish green in thé&eo- and
innermost parts, paler inbetween. Paraphyses sleftde2 um
thick), anastomosing, ramified, not apically thickd, free. Asci
bitunicate, clavate, |-, scarcely thickened at apeith an ocular
chamber. Spores 10-16-celled, hyaline, aciculan-whalled, 8 per

ascus, (50-)60-90(-100) x 2.5-4(-448n. Photobiont chlorococcoid.
Without lichen substances. Note: an arctic-alpipecges, found on
soil and weathered siliceous rocks in sites visitgdbirds on in
eutrophicated Alpine pastures; first parasymbiowoticBaeomyces
later an autonomous lichen. Probably much more spidead, but

not very common, in the Alps.
205 Non parasitic

206 Spores more thanim large
206 Spores less thangm large
207 Hypothecium red-brown. Epithecium bright green

206
207
208

189 - Myxobilimbia accedens (Arnold) Hafellner

Thallus crustose, whitish, farinose-granulose, K-, KC-, P-.

Apothecia frequent, without a thalline margin, dessip to 0.7 mm

chlorococcoid. Without lichen substances.

diam. Disc blackish brown to black, initially flathen rapidly
convex. Margin indistinct in old apothecia. Epitheo bright
emerald green to blackish emerald green, K-. Hyomani+ blue,
>60 um tall. Hypothecium reddish brown at least abovaaphyses
simple, slightly thickened above, conglutinate. iAdavate, with a
I+ blue tholus and an internal, darker |+ tubulérusture, the
external gel I+ faintly blue. Spores 8-12-cellegalime, ellipsoid-
cylindrical, 8 per ascus, 30-45 x (5-)6-7(-@m. Photobiont
arosses

overgrowing soil and siliceous rocks in upland areaostly above

or near treeline. Nomenclature and delimitationtto$ lichen still

need further study.

207 Hypothecium pale to colourless. Epithecium brownish
see 152 - Myxobilimbia sabuletorum (Schreb.) Hafedt

208 Apothecia brownish

190 - Bacidia herbarum (Stizenb.) Arnold

Thallus crustose, whitish, continuous to small gtase-verrucose,
sometimes inconspicuous, K-, C-, KC-, P-, UV-. Apatia frequent,
without a thalline margin, sessile, up to 0.7 mm@ndli Disc reddish
brown to brown (sometimes different apothecia & same thallus
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having different hues), flat. Margin thin. Epitheai brownish, K-.

Hymenium colourless. Hypothecium pale brown attleasupper

part. Paraphyses simple, thickened above. Asci atdavto

subcylindrical-clavate, distinctly thickened at thpex, with a I+
blue tholus, the outer gelatinous coat I+ pale bipmores 4-8-celled,
hyaline, acicular, 8 per ascus, 36-60 x 2-Zif. Photobiont
chlorococcoid. Without lichen substances. Noteoal-temperate to
arctic-alpine, probably circumpolar lichen, found plant remains
and moribund bryophytes on calciferous ground; spdead in the
Alps near or above treeline, but also known fromtiigh mountains
of Calabria; to be looked for in the C-Apennines afsgwhere (e.g.
in Sardegna).

208 Apothecia black (sometimes bluish-pruinose) 209

209 Thallus whitish. Apothecia non pruinose. Epithecibnght greer
Most spores <2.5m broad

209 Thallus

191 - Bacidia bagliettoana (A.Massal. & De Not.)tta

Thallus crustose, whitish, thin, small-granulosestoall-verrucose,
K-, C-, KC-, P-, UV-. Apothecia without a thallimaargin, sessile,
strongly constricted, up to 1(-1.4) mm diam. Dideck, flat to
finally convex. Margin black, in section reddistotyn in upper and
outer parts, colourless below. Epithecium brigheegr-black to
bright green, K-, C-, P-, N+ violet, KC-. Hymeniunolourless.
Hypothecium reddish brown. Paraphyses simple, ¢mek above.

Asci subcylindrical-clavate, distinctly thickenetithe apex, with a

I+ blue tholus, the outer gelatinous coat I+ pdieeb Spores 4-8-
celled, hyaline, acicular, 8 per ascus, 25-45 x.5{-3) um.

Photobiont chlorococcoid. Without lichen substanch®te: an
arctic-alpine to boreal-montane, circumpolar licheh moribund
bryophytes and plant debris in dry grasslands, noffigsures of
calcareous rocks and dolomite, most frequent neabove treeline,
from the Alps, where it is rather common, to thghhimediterranean
mountains, where it is rare.

greyish brown. Apothecia often bluishuinose

Epithecium dark olivaceous green. Most spores gth%road

192 - Toninia coelestina (Anzi) &da

Thallus squamulose to subcrustose, greyish browt, epruinose,
K-, C-, KC-, P-, UV-. Squamules contiguous, mostiythe form of
densely proliferating granules forming a thick, rueose, more or
less continuous crust. Medulla K-, C-, KC-, P-. #paxia frequent,
without a thalline margin, sessile, strongly coiettd, up to 1.6 mm
diam. Disc black, often bluish-pruinose, flat to akly convex,
smooth. Margin distinct, smooth. Margin (sectioayldbrown with
a greenish-black rim, lacking crystals. Epithecidark olivaceous
green, K-, C-, P-, N+ violet, KC-. Hymenium coloesk.
Hypothecium dark brown. Paraphyses anastomosingtindily
thickened above, free. AsBacidiatype, clavate, surrounded by a
gelatinous I+ blue coat, with a well-developed l#ebtholus with a
darker blue tube and a well-developed ocular chan8mores (4-)8-
celled, hyaline, acicular, 8 per ascus, 19-40 x32%.1m. Photobiont
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chlorococcoid. Without lichen substances. Note:age rspecies,
found on cyanobacterial lichens or cyanobacterialonies
developing on weathered calciferous schist in uplareas; known
only from the type locality in Lombardia; to be kaml for in suitable
habitats throughout the Alps.
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Key 5 - Leprose lichens

1 Thallus deep yellow to bright greenish yellow
Thallus not bright-coloured
2  Thallus deep, bright yellow

1 - Chrysothrix chlorina (Ach.) J.R.Laundon

Thallus leprose, bright yellow, forming a thick, ntimuous to
cracked crust. Granules convex to spherical, @1¥in diam., K- or
K+ faintly orange, C-, KC- or KC+ red, P-. Hyphaet 2um thick,
anastomosing, colourless. Thallus containing nuogrosmall
colourless crystals. Apothecia unknown. Photobihibrococcoid,
the cells spherical, to J8m diam. With calycin and vulpinic acid.
Note: a widespread lichen found in underhangs amdiaes of
siliceous rocks in shaded, humid situations, vargly occurring on
siliceous soil; limited to areas with high air huiity; widespread,
but usually not very common, throughout the Alpgerding to the
high mountains of the south.

Thallus greenish yellow to pale lemon yellow

Cells of the photobiont elongateglindrical. With vulpinic an
pulvinic acids. Thallus greenish yellow

2 - Chaenotheca furfuracea (L.) Tibell

Thallus crustose to subleprose, consisting of ektmat of soredia-
like granules, yellowish green, K-, C-, KC-, P-. dtpecia rather
frequent, on long stalks, pin-like, 1.6-3 mm hig8apitulum,
maezedium and stalk covered by a dense yellowiskngpruina.
Asci disintegrating early, often producing a mask spores
(maezedium) which accumulates on the surface ofaghathecia.
Spores 1-celled, pigmented, globose, with a minuerucose
ornamentation, many per ascus, 2.3t in diam. Photobiont
chlorococcoid, with elongated cellSt{chococcus With vulpinic
and pulvinic acids. Note: a widespread holarctichéin, found
beneath overhanging faces protected from rain, iesforests, often
on exposed roots, but rather indifferent to thestalba (also found
on siliceous rocks and lignum); in the Mediterrandzelt it is
restricted to very humid forests.

3 Cells of the photobiont isodiametric. With rhizogigracid. Thallu
pale lemon yellow

3 - Psilolechia lucida (Ach.) M.Choisy

Thallus leprose, to 0.5 mm thick, consisting of asmof spherical
granules, pale lemon yellow, wide-spreading, ugualbt well-
delimited, K-, C-, KC-, P-, UV+ dull to bright orge. Granules
more or less globose, 18-30(-4@n in diam. Thallus hyphae and
algal cells covered by yellowish crystals of diffet size. Apothecia
very rare (never found in Italian material), strgngonvex to almost
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spherical, without a thalline margin, 0.1-0.3 mmardi, rarely
confluent-tuberculate and to 0.7 mm diam. Disc eonwellow-

green to yellow-orange when old. Margin indistinBpithecium
yellowish, with small yellowish crystals which dotrdissolve in K.
Hymenium colourless, I+ blue. Hypothecium colouslesl-.

Paraphyses conglutinate, simple or sparingly forkedher stout
(1.2-2 pm thick), the apices often larger, to |Bn thick. Asci

cylindrical-clavate, the wall I-, the external del blue, the apical
tholus K/I+ pale blue, with a central, elongaterkddlue tube
structure. Pycnidia unknown. Photobiont chlorocadcusually

Trebouxig. With rhizocarpic acid. Note: in underhangs dicebus

rocks protected from rain in humid areas, but als@ wide range of
substrata (soil, exposed roots, bases of ancieds)r in Italy
restricted to natural habitats, and more frequerthé Alps and the
in the most humid parts of the Mediterranean belt.

Thallus K- 5
Thallus K+ yellow 16
Thallus C+ yellow

4 - Leproloma diffusum J.R.Laundon

Thallus leprose, whitish to greenish white, formirgg thick,
continuous crust of powdery granules, K- or K+ gel] C+ yellow,
P+ reddish orange to pink. Granules spherical, 3@Dm in diam.,
covered by loosely entangled hyphae which ofterjeptmutwards.
Thallus margin not well-delimited, usually withoutobes.
Hypo/prothallus whitish grey. Hyphae 1pdn thick, anastomosing,
obscured by numerous colourless crystals. Medullitew
Photobiont chlorococcoid, the cells spherical, ® in in diam.
With 4-oxypannaric acid-2-methylester, with or waith pannaric
acid, rarely also with roccellic acid. Note: in Inégs and fissures of
calcareous or dolomitic boulders, but also on goiry grasslands;
probably occurring throughout the country.

Thallus C- 6
Thallus KC+ orange to reddish orange
Thallus KC- 8

On more or less calcifeus substrata, usually in shaded situa
below treeline. Thallus powdery, thick. P+ orangedulla white
generally evident. With alectorialic, barbatolicdaprotocetrari
acids

5 - Lepraria eburnea J.R.Laundon

Thallus leprose, whitish to greenish grey, ofterihwa yellowish
tinge, sharply delimited, orbicular at least wheoulyg, usually
without marginal lobes, but sometimes almost suditlbconsisting
of a mass of powdery, spherical granules, K- ory&howish, C-,
KC+ reddish orange (reaction sometimes ephemeral) yéllow
slowly becoming orange or P+ rapidly orange. Grasulp to 200
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um, with protruding hyphae, but never clam-shapeddila white,

generally evident, UV+ violet, the hyphae 24 thick, covered by
small colourless crystals. Photobiont chlorococcttie cells up to
20 um diam. With alectorialic, barbatolic and protoeeir acids.

Note: a recently-described species, growing in dmaleys protected
from rain, mostly on rocks, but also found at tleséo of old boles
and on thin layers of soil, e.g. on walls in urlameas; certainly more
common, throughout the country.

On acid siliceous substrata, usually in exposaghsdns near
above treeline. Thallus granular, P+ yellow. Meagjieyish white
rarely exposed. With alectorialic and angardianicids
occasionally with rangiformic acid

6 - Lepraria neglecta (Nyl.) Lettau

Thallus leprose, whitish to whitish grey, often sdvaw darker in
the centre, consisting in a mass of convex granesor K+
yellowish, C- or C+ reddish orange, KC+ reddish ggrP+ lemon
yellow. Granules <10Qum, sometimes grouped into larger units
(consoredia) up to 300m diam., without projecting hyphae, coarse,
not powdery, forming an unclearly delimited crudiedulla greyish
white, rarely exposed, the hyphae 8 thick, covered in places by
small, colourless crystals. Photobiont chlorocodctiie hyphae up
to 17 um in diam. With alectorialic and angardianic acids,
occasionally with rangiformic acid. Note: a maindyctic-alpine
lichen, found on moss cushions and stony silicegrasind, mostly
in snow-beds.

Thallus P- 9
Thallus P+ orange 11
Thallus yellowish green. With vulpinic and pularacids

see 2 - Chaenotheca furfuracea (L.) Tibell

Thallus not yellowish green. Without vulpinic amalvinic acids 10

10 With cyanobacteria

7 - Moelleropsis nebulosa (Hoffth Gyeln

Thallus crustose, pale blue-grey to dark blue-hlagkanulose
subleprose, the granules 0.03- mm diam., forming a thic
compact to cracked crust, K-, C-, KC-, P-, U¥pothecia frequer
lecanorine, semi-immersed in the thallus, to 1.5 whiam. Dist
brown, margin granulose. Epithecium brownish. Hymm
colourless, K/I+ bluggreen turning reddish brown. Hypothec
brownish, of intricately interwoven hyphae. Paragg®s/ simple
scarcely swollen at tips, adglutinated. Asci natyowylindrical,
thin-walled, apically thickened, the apex with a |+ bamcal dome
Spores 1-celled, hyaline, ellipsoid, 8 per ascuos, to biseriate in tr
asci, (11-)13-17(-20) x 6-8m, sometimes attenuated at one
with a single oil droplet. Pycnidia unknown. Phadtot
cyanobacterialNostog, in short chains. Without lichen substan
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Note: a mild-temperate early coloniser of ckandy soil, esp. ea
banks along unpaved raadn humid areas with siliceous substi
most frequent in Tyrrhenian Italy, from the lowlan@@n very humi
areas) to the mountains.

With green algae 12

Thallus whitish to pale yellowisireenish grey, sharply delimit
Thallus UV+ reddish violet, without divaricatic dcand zeorin.

8 - Leproloma vouauxii (Hue) J.R.Laundon

Thallus leprose, forming obscurely lobed rosettesirtegularly
delimited, composed of a mass of powdery granulbgjsh to pale
yellowish-greenish grey, with a whitish grey to wWwrosh
hypothallus, K-, C-, KC-, P- to P+ reddish oran@ganules <400
pum, with protruding hyphae, but never clam-shaped.
Hypo/prothallus whitish grey to pale brown. Medulldite, UV+
violet. Hyphae of thallus 2-fsm thick, anastomosing, most often
covered by numerous colourless crystals. Photolmiblatrococcoid,
the cells spherical, to 2@um in diam. With pannaric acid-6
methylester, rarely with atranorin and roccelliedaevith or without
pannaric acid. Note: on isolated deciduous treeshaded positions
which are seldom wetted by rain, sometimes on bsiaks and soil;
certainly more common throughout Italy.

Thallus whitish to greenish/bluish grey, not sharplelimited
Thallus UV+ white to bluish, with divaricatic ac&hd zeorin

9 - Lepraria incana (L.) Ach.

Thallus leprose, greenish/bluish grey to whitisieygrnot sharply
delimited, without marginal lobes, consisting ah&k, soft mass of
powdery granules, K- or rarely K+ yellow, C-, KCr @rely KC+
violet-red, P- or rarely P+ orange, UV+ white taiish. Granules
spherical, up to 10@m, with protruding hyphae. Soredia diffuse,
granular. Medulla white, poorly developed to abstre hyphae 2-5
pm thick. Photobiont chlorococcoid, ca. 18n in diam. With
divaricatic acid, zeorin, rarely gyrophoric aciddaatranorin. Note:
on acid bark of coniferous and deciduous treessites protected
from rain, sometimes on siliceous rocks, soil aigghum. Often
confused with other species in the past.

Thallus not sharply delimited

Thallus sharply delimited, orbicular at least whegmung
sometimes almost sublobate at margin

With atranorin, stictic and constictic acids, zeofihallus greenis
grey to whitish grey

10 - Lepraria lobificans Nyl.

Thallus leprose, greenish grey to whitish greyelsabluish green,
usually diffuse, without marginal lobes, or, momarely, faintly
sublobate at margin, composed by convex granulesirig a thick,
powdery crust, K- or K+ yellow, C-, KC- or KC+ yelilg P+ orange.
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Granules up to 50Qm in diam., with protruding short hyphae, but
never clam-shaped. Medulla thick, white, UV+ retidigolet, the
hyphae 1.5-5um thick. Photobiont chlorococcoid, the cells
spherical, to 21um diam. With atranorin and stictic acid, and
variable amounts of constictic acid and zeorin.eNan the lower
parts of trunks, but also on rocks, lignum, soitl anosses; also
occurring in rather polluted areas and on faceseddiy rain; one of
the most common species of the genus in Italynodtenfused with
L. incanain the past. Certainly widespread throughout thentry.

13 With pannaric acié methylester, rarely with atranorin :
roccellic acid, with or without pannaric acid. Thial whitish t
pale yellowish-greenish grey

see 8 - Leproloma vouauxii (Hue) J.R.Laundon
14 On calcareous substrata

11 - Lepraria nivalis J.R.Laundon

Thallus leprose, cream-coloured to whitish or patey, sharply
delimited, orbicular at least when young, sometimasost
sublobate, composed by a thick mass of powderyesogranules,
forming a compact, often folded or membranous ¢ridstor K+
yellow, C-, KC- or KC+ yellow, P+ reddish orange {losedulla P-).
Granules up to 40@um diam., with protruding hyphae. Soredia
diffuse, granular. Medulla white, poorly develop&tl/+ violet, the
hyphae 1.5-5um thick, covered by numerous colourless granular
crystals. Photobiont chlorococcoid, the cells sjgagérca. 13um in
diam. With atranorin; different chemotypes, with aevithout
protocetraric, fumarprotocetraric, roccellic, stictpsoromic acids.
Note: on lime-rich rocks, but also on mosses, eey inclined or
underhanging faces protected from rain.

14 On acid siliceous substrata 15

15 Usually found below treeline, in rather shadedagitins. Thallu
yellowish at least at margin, very well delimitedick, sublobatt
With pannaric and roccellic acids, and with or withatranorin

12 - Leproloma membranaceum (Dicks.) Vain.

Thallus leprose, very well delimited, thick, forrgipowdery rosettes
with more or less distinct marginal lobes, greylgwish, more
distinctly yellowish at the margin, with a whitigitey to brownish
hypothallus, K- to rarely K+ yellowish, C-, KC-, Rarange. Lobes
broadening towards the tips, rounded, more or flagsthe margin
flat or slightly raised, 1-18 mm wide. Granules tapca. 500um
diam., covered by loosely entangled hyphae whidienofroject
outwards. Medulla whitish. Hyphae of the thallu$ 2un thick,
anastomosing, often covered by numerous colouraystals.
Photobiont chlorococcoid, the cells spherical, ® |2n in diam.
With pannaric and roccellic acids, and with or with atranorin.
Note: on steeply inclined to weakly underhangingebus rocks,
sometimes on epilithic bryophytes, much more racglybark, often
forming monospecific stands; certainly much mordespread, with
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optimum in Tyrrhenian Italy, below the montane belt

15 Usually found near or above treeline, in ratheromegl situation
Thallus whitish to grey, not yellowish, granular.itiVatranorir
angardianic or rangiformic acids or both

13 - Lepraria caesioalba (de Lesd.) J.R.Laundon

Thallus leprose, whitish to pale grey, often daikethe centre, the
thallus assuming a zoned appearance, marginally-debmited,
often rosette-shaped, usually without lobes, butmetones
indistinctly lobulate, formed by a mass of conveargiles, K- or K+
yellow, C-, KC- or KC+ yellow, P-, P+ yellow or Peddish orange.
Granules up to 5Qm thick, mostly grouped in larger consoredia 80-
200 pm diam., with or without short projecting hyphaeeddlla
greyish white, rarely exposed, the hyphae 1./85 thick, often
covered by colourless, irregular, granular crystafhotobiont
chlorococcoid, the cells spherical to i in diam. With atranorin,
angardianic or rangiformic acids or both, with orithout
fumarprotocetraric, psoromic and stictic acids.eNan bryophytes,
more rarely on siliceous rocks wetted by rain, @spbasal parts of
siliceous boulders with a long snow-lie. Widespreathe Alps, and
also known from the high mediterranean mountairegd&gna); to

be looked for in the siliceous mountains of thetBde.g. Calabria,
Sicilia)

16 Thallus P- 17
16 Thallus P+ 18

17 Mostly nar or above treeline in rather exposed situatidhsllus
whitish to pale grey, often darker in the centrarginally welt
delimited, often rosettehaped and indistinctly lobulate. W
atranorin, porphyrilic acid, and with either rodmelangardianicor
rangiformic acids.

14 - Lepraria cacuminum (A.Massal.) Loht.

Thallus crustose-leprose, powdery in the shadegtaoular in more
exposed situations, whitish grey to cream-colouddtbn darker in
the centre, marginally well-delimited, rosette-sipwithout lobes
or indistinctly lobulate, thick, K+ yellow, C-, Ror rarely P+ faintly
yellowish. Granules coarse, spherical, up to @60diam., covered
by entangled projecting hyphae. Medulla white, frextly exposed
in places. Hyphae of thallus 148 thick, covered by numerous
granules. Hyphae of the poorly developed hypotkalkbum thick.
Photobiont chlorococcoid, he cells spherical, tquibin diam. With
atranorin and porphyrilic acid, and with eitheraeltic, angardianic
or rangiformic acids. Note: on epilithic mosses and in grasslands
on acid siliceous substrata. Known both from thpsAlwhere it is
widespread, and the high mediterranean mountains.

17 Mostly below treeline in rather shaded situatiofisallus whitisl
to greenish/bluish grey, not sharply delimited. Wdivaricatit
acid, zeorin (rarely with gyrophoric acid and atran)
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18
19
19
20

20

21

21

see 9 - Lepraria incana (L.) Ach.

Thallus C+ orange, with alectorialic and angardiaacids (if C-
yellow, with pannaric acid derivatives, sed_éproloma diffusuin

see 6 - Lepraria neglecta (Nyl.) Lettau

Thallus C- 19
Thallus P+ yellow 20
Thallus P+ orange 22

Granules with protruding, very long hyphae, igih@ped; most
epiphytic

15 - Lepraria rigidula (de Lesd.) Tgnsberg
Thallus leprose, whitish to pale bluish grey, nbarply delimited,
forming a soft, thick, more or less continuousegurlarly spreading
crust, unlobed or obscurely lobed in young th&i; yellow, C-,
KC+ yellow, P+ yellow, UV-, or UV+ dull pink. Grane$ up to 60
pum in diam., coarse, simple or aggregated into amusa, <30Qum
diam., with projecting long (<12im) hyphae, almost igle-shaped.
Medulla white, usually poorly developed. Photobiohtorococcoid,
the cells up to 2@m diam. With atranorin and nephrosteranic acid.
Note: an ecologically wide-ranging, mostly epiphytspecies
sometimes occurring on terricolous mosses; ceytaimdre common,
also in the Alps, and to be looked for there.

Granules without protruding hyphae, or with shorbtpuding
hyphae, not igle-shaped 21

Mostly near or above treeline in rather exposediasibns
Granules up to 70Q@m diam. With atranorin, porphyrilic acid, &
with either roccellic, angardianic or rangiformicids.

see 14 - Lepraria cacuminum (A.Massal.) Loht.

Mostly below treeline in rather shaded situatioBsanules <3C

um diam. With thamnolic and roellic acids, occasionally wi
atranorin

16 - Lepraria nylanderiana Kimmerl. & Leuckert

Thallus leprose, whitish to pale grey, marginallglivdelimited,
thick, often rosette-shaped and indistinctly lobeiavith a distinct
greyish hypothallus, K+ yellow, C-, KC-, P+ yellowsranules
coarse, up to 30@um diam., without protruding short hyphae.
Hyphae of the thallus 3-um thick. Medulla thick, whitish.
Photobiont chlorococcoid, the cells 7-1Bm in diam. With
thamnolic and roccellic acids, occasionally withcs of atranorin.
Note: on base-rich siliceous rocks and soil; muekriooked or
confused with similar species in the past, henakah distribution
poorly known, but mainly Tyrrhenian and mediterame
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22
23
23
24

24

25

25

26

27

27

Thallus KC+ orange

see 5 - Lepraria eburnea J.R.Laundon

Thallus KC+ yellow, or KC- 23
Thallus KC+ yellow 24
Thallus KC- 26

Thallus not sharply delimited. With zeorin
see 10 - Lepraria lobificans Nyl.

Thallus sharply delimited, orbicular at least whegmung
sometimes almost sublobate. Without zeorin

On calcareous substrata. Thallus crealoured to whitish. Wit
atranorin,  with  or  without  roccellic, protocetrg
fumarprotocetraric, stictic and psoromic acids

see 11 - Lepraria nivalis J.R.Laundon

On acid siliceous substrata. Thallus whitishpade grey, ofte
darker in the centre. With atranorin, angardianicrangiformic
acids or both, with or without fumarprotocetrargsoromic an
stictic acids

see 13 - Lepraria caesioalba (de Lesd.) J.R.Laundon
Thallus thin, not sharply delimited. With thartioacid

17 - Lepraria umbricola Tgnsberg
Thallus leprose, greyish green to greenish, mallginzot well-
delimited, not lobulate, consisting in a powdergss of spherical
granules forming a thin crust, K+ bright yellow,, &C-, P+ deep
orange. Granules very small, less than (i diam., sometimes
aggregated into larger consoredia (<40(-¢®) diam.), with or
without protruding short hyphae. Hyphae Iuh thick. Medulla
undifferentiated. Photobiont chlorococcoid, thelsxejlobose to
irregular, arranged in clusters, small, up to i in diam. With
thamnolic acid, occasionally with roccellic acidots: on sheltered
siliceous rocks and on mosses, sometimes on bastd pf old
trunks and on shaded sandy soil; certainly moresypdead, perhaps
with optimum in Tyrrhenian Italy.

Thallus thick, sharply delimited, orbicular at leaghen young
sometimes almost sublobate. With or without thamerextid 27

Thallus yellowish at least at margin, very well idgled, thick
sublobate. With pannaric acid

see 12 - Leproloma membranaceum (Dicks.) Vain.

Thallus whitish to grey, not yellowish. Withquannaric acid 28
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28

28

Mostly near or above treeline in exposed situatidiish atranorir
angardianic or rangiformic acids or both, withcwarnolic acid

see 13 - Lepraria caesioalba (de Lesd.) J.R.Laundon

Mostly below treeline in shaded situations. Witkartinolic an
roccellic acids, occasionally with atranorin

see 16 - Lepraria nylanderiana Kiimmerl. & Leuckert
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Simplified Keys

Key A: subalpine-alpine, on acid to subacid substta

For lichens collected in the Alps or in the highpstks of the N- C- Apennines,
near or above treeline (in the Alps, above 180002®), on acid siliceous substrata
(granite, quartzite, acid sandstone, etc., ormgtivood).

Fruticose lichens: subkey A1, p. 253
Foliose lichens: subkey A2, p. 259
Squamulose lichens: subkey A3, p. 261
Crustose lichens: subkey A4, p. 262
Leprose lichens: see general key, p. 243

Subkey A1l - Fruticose lichens

1 Thallus dark-coloured, black to dark brown 2
1 Thallus not dark-coloured 10
2 Thallus filamentous (thread-like) 3
2 Thallus non filamentous and without a central gagift with a central cavity, ¢
to 25) 6
3 With cyanobacteria; branches <0.2 mm thick
Polychidium muscicola (Sw.) Gray
3 With green algae; branches >0.2 mm thick 4
4 Without pseudocyphellae. Medulla P-
Bryoria chalybeiformis (L.) Brodo & D.Hawksw.
4 With linear pseudocyphellae. Medulla P+ yellowPer red 5
5 Medulla K+ faintly yellow to reddish, KC+ red, C+ reB+ yellowish, witl

alectorialic and barbatolic acids Alectoria nigricans (Ach.) Nyl.
5 Medulla K-, KC-, C-, P+ red, with fumarprotocetcaacid
Bryoria bicolor (Ehrh.) Brodo & D.Hawksw.

6 Lobes >4 mm broad. Medulla P+ yellow to orangi#h fumarprotocetraric acid
Cetraria islandica (L.) Ach.

6 Lobes <4 mm broad. Medulla P-, without fumarpcetoaric acid 7

7 Lobes canaliculate, with enrolled margins Cetraria ericetorum Opiz

7 Lobes not canaliculate, the margins not enrolled 8

8 Medulla yellowish, C+ yellow, with secalonic acid Branches more or le

adpressed to the substratum, not forming tufts. ,Rastricted to above treeline
Cetraria obtusata (Schaer.) Van den Boom & Sipman
8 Medulla white, C- with lichesterinic and protolichesterinic acidBranche
ascending, forming tufts. More common, from thelkovds to above treeline 9
9 Branches flattened, uneven, to ca. 1 mm diam., bragcopen and coar:
pseudocyphellae concave, elongate Cetraria aculeata (Schreb.) Fr.
9 Branches rounded, even, delicate, to ca. 0.5 mm.diaranching dense a
spinulose; pseudocyphellae flat, circular Cetraria muricata (Ach.) Eckfeldt

10 Thallus filamentous (thread-like) 11

10 Thallus non filamentous 12

11 Thallus not greenish, K+ yellow, KC+ red, C+ red, hwialectorialic an
barbatolic acids Alectoria nigricans (Ach.) Nyl.

11 Thallus greenish at least in part, K-, CK+ yelw C-, with diffractaic acid
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15
16

16

17

17

18

19

19

20

20

21

21

24

25

26

Alectoria ochroleuca (Hoffm.) A.Massal.

Thallus thin, flat in section 13
Thallus thick, inflated to round in section, amecoloured (if thallus brownis
go back to optios) 14

Thallus smooth, lobes channelled, deep red-paipthe base
Flavoeeta cucullata (Bellardi) Karnefelt & Thell
Thallus reticulate-sulcate, lobes not channgelletlowish brown at the base
Flavocetraria nivalis (L.) Karnefelt & Thell
Thallus without a central cavity (section!) 15
Thallus with a central cavity 25
Thdlus (fruticose thallus parts) prostrate to ascegdidensely covered
greenish soredia-like granules, or by grey, smaltalelike structure
(phyllocladia) 16
Thallus (fruticose thallus parts) erect, naked 12
Thallus P+ orange, with sticticid. Podetia tomentose, on soil (if podetia na
firmly attached to the rocl8tereocaulon vesuvianupers.)
Stereocaulon tomentosum Fr.

Thallus P- or P+ yellow, without stictic acid 17
Crustose primary thallus persistent, consisting ofremor less scatter
phyllocladia 18
Crustose primary thallus disappearing. 19

Pseudopodetia non tomentose, loosely attachephatielia with Stigonem
(microscopic section!), dark brown, with a roughface. Apothecia frequent
Stereocaulon condensatum Hoffm.
Pseudopodetia tomentose, firmly attached. Ceglaaleith Nostoc(microscopi
section!), brown to bluish green, with a smootHaee. Apothecia rare
Stereocaulon glareosum (Savicz) H.Magn.
Pseudopodetia not dorsiventral, without an extideper and lower surface
Stereocaulon incrustatum Flérke
Pseudopodetia dorsiventral, the upper surface hagp&ifferent from the lowe
one 20
Cephalodia bluish green. Pseudopodetia not vétielwhen dry
Stereocaulon alpinum Laurer
Cephalodia violet brown. Pseudopodetia verylbnithen dry
Stereocaulon rivulorum H.Magn.
Fruticose thallus parts mostly sterile, >1.5 cmi. t@rustose primary thall

absent Sphaerophorus fragilis
Fruticose thallus parts in the form oéet stipes bearing apothecia, <1.5 cm
Crustose primary thallus evident 22

Crustose primary thallus with evident (to 6 mmdaf) radiating marginal lobes
Baeomyces placophyllus Ach.

Crustose primary thallus without marginal lobes 3 2
Thallus K+ yellow rapidly changing to red Baeomyces carneus Florke
Thallus K+ yellow, sometimes slowly changinged 24

Apothecia brownish, concave tatfand marginate at first, later swollen and"
reflexed margin. Thallus and medulla UV-. Asci With stictic acid, an
variable amounts of norstictic and constictic acids

Baeomyces placophyllus Ach.
Apothecia pinlcoloured, soon swollen and emarginate. Thallus @edulle
UV+ orange. Asci I+ blue. With baeomycesic acidd arariable amounts
squamatic acid and atranorin Dibaeis baeomyces (L. fil.) Rambold & Hertel

Thallus densely ramified, shrub-like 26
Thallus not or scarcely ramified, never shride-li 38
Podetia without cortex (surface arachnoid undetr@ng lens), always witho

squamules. Primary thallus crustose, ephemeratapty seen 27
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26

27

28

41

42

42
43

Podetia with cortex, with or without squamules.nigniy thallus mostly evidel

squamulose 32
Thallus K+ yellow 28
Thallus K- 29

Pycnidial jelly colourless (microscope!), basegoftletia not black, or, if blac
without white spots. Very common in the Alps
Cladonia rangiferina (L.) F.H.Wigg.
Pycnidial jelly reddish (microscope!), bases of gia black, with scatter
white spots. Very rare in the Alps, and restridteogs
Cladonia stygia (Fr.) Ruoss
Thallus P+ yellow Cladonia arbuscula (Wallr.) Flot. subsp. arbuscula
Thallus P+ red, or P- 30
Thallus P+ red, with fumarprotocetraric acid
Cladonia arbuscula (Wallr.) Flot. subsp. squarrosg#/gllr.) Ruoss
Thallus P-, without fumarprotocetraric acid 31
Main branches much thicker than lateral onep. dfgodetia not dome-shaped
Cladonia arbuscula (Wallr.) Flot. subsp. mitis (SartdsRuoss
Most branches of the same thickness. Top oft@odegularly dome-shaped
Cladonia stellaris (Opiz) Pouzar & ¥da

With cups 33
Without cups 34
Thallus yellowish, KC+ vyellowish, UVY-with usnic acid. Podetia withc
squamules Cladonia amaurocraea (Florke) Schaer.

Thallus greenish grey to brown, KC-, W\Wvhite, without usnic acid. Pode
mostly with squamules, at least at the base Cladonia crispata (Ach.) Flot.

Thallus K+ brownish Cladonia furcata (Huds.) Schrad.
Thallus K+ yellow, or K- 35
Thallus P+ red Cladonia furcata (Huds.) Schrad.
Thallus P- 36

Thallus greenish grey to brown, KC-, withoutiasarid

Cladonia crispata (Ach.) Flot.
Thallus pale yellowish, KC+ yellowish, with usmicid 37
With usnic acid only. Ramifications mainly ta-tetrachotomous. Surface
central canal not powdery Cladonia uncialis (L.) F.H.Wigg. subsp. uncialis
With usnic and squamatic acid. Ramifications pred@mily dichotomou
Surface of central canal white-powdery Cladonia uncialis subsp. biuncialis

With cups 39
Without cups 68
With soredia (do not confuse schizidia-like, tiate structures with tr
soredia!) 40
Without soredia 54
Apothecia and pycnidia scarlet red, K+ blood rédfiothecia are absent, lool

the margins of cups for pycnidia !) 41
Apothecia and pycnidia pale to dark brown, K- 44

Primary squamules large (>0.5 cm diam.). ThaKus yellow, KC- or KC+
yellowish, P+ orange, with thamnolic acid, withashic acid
Cladonia digitata (L.) Hoffm.

Primary squamules small to middle-sized (<0.5 diam.). Thallus K- KC+
yellow, P-, with usnic acid, without thamnolic acid 42
Podetia with broad cups and short stalks Ikeyxidata

Cladonia pleurota (Flérke) Schaer.
Podetia slender, with long stalks and narrowscup 43
Podetia mostly without cups, and then with poingéedis, but sometimes w
narrow, lacerated cups. With usnic and sometimesrsatic acids, witho
zeorin. Thallus UV+ white or UV- Cladonia sulphurina (Michx.) Fr.

255



49

50
50
51
52

52

53

54

55

55

56
56
57

57

58
58
59

59
60

Podetia with narrow, more or less regular cups,emarely pointed, squamulc
esp. toward the base. With usnic acid and zeohallTs always UV-

Cladonia deformis (L.) Hoffm.
Thallus K+ yellow turning to red, C+ red, KC+ red thveryptochlorophaeic ac
Cladonia cryptochlorophaea Asahina
Thallus K+ yellow or K-, without cryptochloropéia acid 45
Soredia granular (here we include also someaep®ath schizidia) 46
Soredia farinose 48
Thallus KC+ red, with merochlorophaeic acid (warnitig reaction is visible
extracts only!) Cladonia merochlorophaea Asahina
Thallus KC-, without merochlorophaeic acid 47
Thallus UV-. With fumarprotocetraric acid only Cladonia chlorophaea
Thallus UV+ bluish white. With grayanic and fuimatocetraric acids

Cladonia grayi Sandst.
Cups regular (like those Gf pyxidataor C. fimbriatg) 49
Cups, when present, irregular 50
Podetia with broad cups and short stalks, lilesé ofC. pyxidata Thallus P;
with zeorin, without fumarprotocetraric acid. Apetfie and pycnidia wa:
yellowish brown Cladonia carneola (Fr.) Fr.
Podetia with small cups and long stalks. Thawsorangered, without zeorir
with fumarprotocetraric acid. Apothecia and pycaidiedium to dark brown.
Cladonia fimbriata (L.) Fr.

Thallus P+ yellow changing to orange-red Cladonia rei Schaer.

Thallus P-, or P+ red 51
Thallus P- 52
Thallus P+ red 53

Cups open at the bottom (i.e. with a hole). \Bghamatic acid
Cladonia cenotea (Ach.) Schaer.
Cups closed at the bottom. With homosekikaic acid Cladonia rei Schaer.
Podetia >4 cm tall, corticate only at base, sgquamulose
Cladonia subulata (L.) F.H.Wigg.
Podetia <4 cm tall, squamulose-granular to pdetorticate
Cladonia ramulosa (With.) J.R.Laundon

Apothecia and pycnidia scarlet red 55
Apothecia and pycnidia brown 58
With squamatic acid (UV+ white). Podetia >3 cm,tdinsely squamulose, w
long stalks and and narrow cups Cladonia bellidiflora (Ach.) Schaer.

Without squamatic acid (UV-). Podetia <3 cm, taflarcely or nosquamulos:
with short stalks and broad cups, similar to thoB€. pyxidata(if you cannc
assess chemical differences among the following,tgmur samples could

called ‘Cladonia coccifera (L.) Willd. s.lat)’ 56
With usnic and barbatic acids Cladonia borealis S. Stenroos
With usnic acid and zeorin 57

Squamules on podetia scarce to absent. Podg{i8)L.cm tall, with conspigous
corticate, convex granules, esp. within the cupmetimes sparsely squamul
at the base Cladonia coccifera (L.) Willd.
Squamules on podetia abundant. Podetia to &h3all, sqamulose at the ba:
microsquamulose-granulose in upper part and irtbieleups
Cladonia diversa Asperges

Thallus K+ yellow 59
Thallus K- 62
Thallus P+ orange, with thamnolic and barbatids

Cladonia squamosa Hoffm. var. subsquamosa (Leightain.
Thallus P+ red, with fumarprotocetraric acid
Podetia >4 cm tall Cladonia ecmocyna Leight.
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Podetia <4 cm tall 61
Squamules pure white below. Mostly near or altreadine
Cladonia macrophyllodes Nyl.
Squamules pinkish grey below. Mostly below fresl
Cladonia firma (Nyl.) Nyl.
Thallus P-, with squamatic acid, without fumatpcetraric acid
Cladonia squamosa Hoffm. var. squamosa

Thallus P+ red, with fumarprotocetraric acid
Podetia <4 cm tall 64
Podetia >4 cm tall 65

Squamules bluish-grey below. Podetia prolifagafrom the centre
Cladonia cervicornis (Ach.) Flot. subsp. cervicornis
Squamules white below. Podetia non proliferating pooliferating from th
margin Cladonia pyxidata (L.) Hoffm.
Podetia proliferating from the centre (forming selestocks of superimpos
cups); squamules bluish grey below
Cladonia cervicornis (Ach.) Flot. subsp. verticillai@loffm.) Ahti
Podetia non proliferating, or proliferating frotme margin; squamules wh
below 66
Podetia 2-5 mm thick, very tall (to 12 cmCladonia macroceras (Delise) Hav.
Podetia 1-2 mm thick, usually up to 6 cm tall
Squamules on podetia scarce to absent. Tips of tipod®t tomentos
(microscope!). Thallus brownish grey to dark brown
Cladonia gracilis (L.) Willd.
Squamules on podetia abundant. Tips of podetidlfaimmentose. Thallus pe¢

grey to pale brownish grey Cladonia phyllophora Hoffm.
With soredia 69
Without soredia 81
Apothecia and pycnidia scarlet red 70
Apothecia and pycnidia brown 72
Thallus K-, without thamnolic acid go back to option 43
Thallus K+ yellow, with thamnolic acid 71

Podetia mostly simple, bacilliform. With thamnoéicid, and variable amounts
barbatic and didymic acids. Primary squamules sl than 1.5 mm long)
Cladonia macilenta Hoffm. subsp. macilenta
Podetia often with a few ramifications. With thariaoacid only. Primar
squamules to 3 mm long Cladonia polydactyla (Flérke) Spreng.
Thallus K+ yellow changing to orange-red, wittaporin and norstictic acid
Cladonia acuminata (Ach.) Norrl.

Thallus K- 73
Thallus KC+ yellow, with barbatic acid Cladonia cyanipes (Sommerf.) Nyl.
Thallus KC-, without barbatic acid 74
Thallus P+ yellow, slowly changing to orange-red Cladonia rei Schaer.
Thallus P+ rapidly red, or P- 75

Thallus P-, without fumarprotocetraric acid
Thallus P+ red, with fumarprotocetraric acid
Podetia corticate and often squamulose at the. hiith homosekikaic acid
Cladonia rei Schaer.
Podetia ecorticate at the base. Without homkaekacid 77
With perlatolic acid. Podetia with cortex disruptiedo patches which tend
become subsquamulose, sometimes with granulariaored
Cladonia decorticata (Flérke) Spreng.
With squamatic acid. Podetia with a single incoospus longitudinal fissur
without squamules, or with a few squamules belannbse-sorediate
Cladonia glauca Florke
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78
78

86

87

87

88

89

90

90

91

91

92

Podetia >4 cm tall 79
Podetia <4 cm tall 80
Podetia brownish, up to 10 cm tall, with the soaeidi rounded patches tow:
the upper part, a large part of the base cortidatenary squanles scarcel
incised. Rather common in the Alps Cladonia cornuta (L.) Hoffm.
Podetia pale grey to whitish, up toB(cm tall, mostly evenly covered w
soredia, only a small part of the base corticateim#y squamule
inconspicuous, elongate and deeply incised. Extiyeraee in the Alps
Cladonia subulata (L.) F.H.Wigg.
Soredia farinose, podetia non-squamulose, @arsglose only at the base
Cladonia coniocraea (Flérke) Spreng.
Soredia granulose, podetia densely and minatpigmulose
Cladonia ramulosa (With.) J.R.Laundon
Thallus K+ yellow 82
Thallus K- 89
Thallus P+ yellow, with baesomycic and squamadticls
Thamnolia vermicularis (Sw.) Schaer. var. subulifoim(Ehrh.) Schaer.

Thallus P+ orange, P+ red or P-, with a diffedremistry 83
Thallus P+ orange, with thamnolic acid 84
Thallus P+ red or P-, without thamnolic acid 85

Primary thallus present, podetia scabrid, squamsulgeey to greenish grey, I
becoming pinkish in the herbarium
Cladonia squamosa Hoffm. var. subsquamosa (Leightain.
Primary thallus absent, “podetia” smooth, ®somamulose, pure whi
becoming pinkish in the herbarium
Thamnolia vermicularis (Sw.) Schaer. var. vermicular
Thallus P+ red, with fumarprotocetraric acid 86
Thallus P-, without fumarprotocetraric acid 87
Podetia not very thickalled, medullary hyphae not running parallel t&
surface. Primary squamules large, conspicuous, rw0ong, to 7 mm broad
Cladonia turgida Hoffm.
Podetia very thickvalled, medullary hyphae running parallel to thefaue
Primary squamules small to middle-sized, to 7 ngland 2 mm broad
Cladonia cariosa (Ach.) Spreng.
Thallus KC+ yellowish, with usnic acid. Apotheciadapycnidia pale yellowis
brown Cladonia botrytes (K.G.Hagen) Willd.
Thallus KC-, without usnic acid. Apothecia ary¢mdia dark brown 88
Primary thallus squamulose. Podetia >0.5 mm diaery thickwalled, witt
medullary hyphae running parallel to the surface
Cladonia cariosa (Ach.) Spreng.
Primary thallus crustose. Podetia <0.5 mm digrin;walled
Pycnothelia papillaria (Ehrh.) Dufour
Apothecia and pycnidia scarlet red 90

Apothecia and pycnidia brown 91
Thallus KC+ yellow, with usnic and squamatic acigsllowish green. Pode
densely squamulose, 3-5 cm tall Cladonia bellidiflora (Ach.) Schaer.

Thallus KC; with barbatic and (rarely) thamnolic acids, giskrgrey. Podet
non-squamulose, or squamulose only at the baseni{all

Cladonia macilenta Hoffm. subsp. floerkeana (Fr.) V.Wh
Thallus C+ bright eerald green, with baeomycesic and squamatic aaitk
strepsilin. Extremely rare, presence in Italy dulsio

Cladonia strepsilis (Ach.) Grognot

Thallus C-, with a different chemistry 92
Thallus P+ yellow, with psoromic aci€ladonia macrophylla (Schaer.) Stenh.
Thallus P+ red or P-, without psoromic acid 93
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95
95

N R

abhbhoww

N~No oo

12

12

13

13

Thallus P-, without fumarprotocetraric acid 94
Thallus P+ red, with fumarprotocetraric acid 95
Podetia thin, non squamulose, greegmiiowish, to 5 mm tall. Apothecia a
pycnidia very pale yellowish brown. With usnic acidithout squamatic aci
Medulla UV- Cladonia botrytes (K.G.Hagen) Willd.
Podetia tltk, densely squamulose, whitish grey, to 5 cm. tAfjothecia an
pycnidia medium to dark brown. Without usnic acwdith squamatic aci
Medulla UV+ white Cladonia squamosa Hoffm. var. squamosa
Podetia thick (2-5 mm), very tall (to 12 cr@Jadonia macroceras (Delise) Hav.
Podetia (if present) thinner, much smallecCladonia caespiticia (Pers.) Flérke

Subkey A2 - Foliose lichens

Thallus bright yellow to orange 2
Thallus of other colours 3
Lobes convex, 0.5-1 mm broad. Thallus deep orémgeange-red
Xanthoria elegans (Link) Th.Fr. subsp. elegans
Lobes flattened, 1-2 mm broad. Thallus orange
Xanthoria elegans (Link) Th.Fr. subsp. orbicularis (Baer.) Clauzade !¢
Cl.Roux
Thallus dark, from black to dark brown
Thallus not dark
With soredia or isidia
Without soredia or isidia
With soredia. Thallus heteromerous, not gelatinausen wet (if thallu

~N oo s

heteromerous, sédassalongia carnoga Nephroma parile (Ach.) Ach.

With isidia. Thallus homeomerous, gelatinous wiven 6
Isidia granulose, not flattened Collema tenax (Sw.) Ach.
Isidia flattened, spathulate Massalongia carnosa (Dicks.) Korb.
Thallus thick, without cortex Collema tenax (Sw.) Ach.
Thallus thin, with an evident cortex composed bsirale layer of angular ce
(observe a lobe under the microscope from above) 8

Edge of lobes more or less entireeptogium gelatinosum (With.) J.R.Laundon
Edge of lobes deeply dilacerate-fringed Leptogium lichenoides (L.) Zahlbr.
Photobiont cyanobacteridii¢stog (photobiont layer bluish green in section) 10

Photobiont chlorococcoid (photobiont layer brighgen in section) 22
With soredia or isidia 11
Without soredia or isidia 13
With soredia Peltigera didactyla (With.) J.R.Laundon
With isidia 12

Isidia peltate (attached by a single point in tle@ite), scattered on the up
surface. Thallus usually <1 cm broad. Veins flagtbn
Peltigera lepidophora (VaimBjtter

Isidia spathulate (flattened, and erect, attachethé basis), mostly located alc
cracks. Thallus usually >5 cm broad. Veins raised

Peltigera praextata (Sommerf.) Zog
Veins on lower surface absent (either lower surfatiéormly pale at the marg
and dark in the centre, or lower surface blackhwitattered white spots) 13
Veins on lower surface present (to observe #iasy carefullyclean the entil
lower surface!) 14
Lower surface black, with white spots. Upper swefadthout hairs. Thallus shir
often with some cracks above Peltigera elisabethae Gyeln.
Lower surface without white spots. Upperface with thin transparent hairs (

259



14
14
15
15
16
17

17

18

19

31

32

32

33

33

lens!). Thallus matt, usually without cracks Peltigera malacea (Ach.) Funck
Thallus with a clearly roughened, scabrous serfiens!). Very rare in Italy
Peltigera scabrosa Th.Fr.

Thallus more or less smooth. More common species 15
Thallus non tomentose 16
Thallus tomentose at least at the margin ofddlens!) 20
Veins and rhizines whitish to pale ochraceoosvhr  Peltigera degenii Gyeln.
Veins and rhizines dark brown to black, at leashallus centre 17
Lobes >3 cm broad, rhizines mostly slender >5lomg

Peltigera neopolydactyla (Gyeln.) Gyeln.
Lobes <3 cm broad, rhizines <5 mm long 18
Lower surface pale at margin, dark in the centiith indistinct venaon. Lobe:
often faintly pruinose at margin Peltigera neckeri Mull.Arg.
Lower surface with a very distinct pattern of retated, dark veins. Lobes |
pruinose at margin 19
Apothecia horizontal, rounded. Rhizndasciculate, separate, arrangec

concentric lines (clean carefully the lower face!)
Peltigera horizontalis (Huds.) Baumg.
Apothecia erect, saddétaped. Rhizines becoming confluent, not arrang

concentric lines Peltigera polydactyla (Neck.) Hoffm.
Lobes 6-10 mm broad Peltigera rufescens (Weiss) Humb.
Lobes >10 mm broad 21
Rhizines slender, more or less simple Peltigera praetextata (SommeyfZopf
Rhizines squarrose go to subkey B2, option 3@2
With soredia or isidia 23
Without soredia or isidia 25
Without pseudocyphellae Phaeophyscia hispidula (Ach.) Essl.
With linear pseudocyphellae 24
With isidia Parmelia saxatilis (L.) Ach.
With soredia Parmelia sulcata Taylor
With linear pseudocyphellae Parmelia omphalodes (L.) Ach.
Without pseudocyphellae 26
Lower surface orange Solorina crocea (L.) Ach.
Lower surface not orange 27
Lower surface dark, from black to dark browm.és the centre 28
Lower surface pale throughout 29
Lobes <3 mm broad Physconia muscigena (Ach.) Poelt var. muscigena
Lobes >5 mm broad Nephroma expallidum (Nyl.) Nyl.
Veins on lower surface present 30
Veins on lower surface absent 32

Apothecia laminal, rounded, semi-immersed inuiger surface

Solorina saccata (L.) Ach.
Apothecia absent, or if present not semi-imntensehe thallus 31
Apothecia common, disc flattened-horizontal,eltfan-shaped, small @-crr
diam.), attached by a single stout rhizine Peltigera venosa (L.) Hoffm.
Apothecia rare, saddle-geal. Lobes elongate, very broad (>5 cm diam.),
numerous rhizines Peltigera aphthosa (L.) Willd.
Lobes long and narrow (<1 mm broad); thallusimish

Anaptychia brym Poelt
Lobes not long and narrow, generally >1 mm bro&dess, reduced to a brc
collar around the apothecia; thallus usually graeni 33
Thallus K+ yellow. Medulla K+ yellow chamyg to red, with salazinic ac
Apothecia lecanorine, sessile, strongly constric8mbres 1-celled, hyaline
Xanthoparmelia somloénsis (Gyeln.) Hale

Thallus and medulla K-, without salazinic adihothecia non lecanorine, semi-34
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immersed in the thallus. Spores 2-celled, pigmented
Spores 2 per ascus 35
Spores 4 per ascus 36
Internal pseudo-cephalodia well-developed, fogra thallus witiNostoc Spore
60-100 x 27-6Qum Solorina bispora Nyl. subsp. bispora
Internal pseudo-cephalodia absent, or very esc&mores 95-140 x 45-GOn

Solorina bispora Nyl. subsp. macrospgHarm.) Burgaz & |I. Martinez
Lobes 0.5-1 mm broad. Thallus reduced to arcatlaund the urceolate apothecia

Solorina spongiosa (Ach.) An
Lobes 4-10 mm broad. Thallus well developedlofngate lobes
Solorina saccata (L.) Ach.

Subkey A3 - Squamulose lichens

Photobiont cyanobacterial (photobiont layer Biugseen in section) 2
Photobiont chlorococcoid (photobiont layer brighgen in section) 6
Thallus brownish, not dark-coloured
Protopannaria pezizoides (Weber) M.Jgrg. & S.Ekman
Thallus dark, from black to dark brown 3
Thallus not gelatinous when wet, rather thickotBhionts restricted to a well
delimited layer (section!). Apothecia restrictedthé base, never immersec
semi-immersed in the thallus (if so, see the previgpecies)
Massalongia carnosa (Dicks.) Koér
Thallus more or less gelatinous when wet, thin. tBfhionts homogeneou:
spread throughout the thallus (section!) 4
Most squamules <1 mm broad (measure the squainuies central part!)
Leptogium imbricatum M.Jgrg

Most squamules >1 mm broad 5
Edge of lobes deeply dilacerate Leptogium lichenoides (L.) Zahlbr.

Edge of lobes more or less entireeptogium gelatinosum (With.) J.R.Laundon
Squamules subfoliose, ascending, bifactdhdoniag 7
Squamules of different forms, but not subfoliaszending, and bifacial 15
Squamules with soredia Cladonia digitata (L.) Hoffm.
Squamules without soredia 8
Thallus K+ yellow 9
Thallus K- 11

Thallus P+ orange, with thamnolic acid, withaungrprotocetraric acid
Cladonia squamosa Hoffm. var. subsquamosa (LeigMajin.
Thallus P+ red, without thamnolic acid, with fuym@tocetraric acid 10
Squamules 5-10 mm broad, to 3 cm long, withugsbltinge above, white below
Cladonia macrophyllodes Ny
Squamules 2-7 mm broad, to 2 cm long, gregigen, without a bluish tin

above, pale cream-coloured below Cladonia turgida Hoffm.
Thallus C+ bright emerald green, with baeomycesid aquamatic acids a
strepsilin Cladonia strepsilis (Ach.) Grognot
Thallus C-, with a different chemistry 12
Thallus P+ yellow, with psoromic acidCladonia macrophylla (Schaer.) Stenh.
Thallus P- or P+ red, without psoromic acid 13

Thallus P-, without fumarprotocetraric acid
Cladonia squamosa Hoffm. var. squamc
Thallus P+ red, with fumarprotocetraric acid 14
Squamules white below Cladonia caespiticia (Pers.) Florke
Squamules grey to pale yellowish below
Cladonia cervicornis (Ach.) Flot. subsp. cervicor

261



17

18
18

19

19

~No o O abs b w WNN P =

0o~

With apothecia (thallus positive or negativ&kidC, KC and P)
With perithecia (thallus always K-, C-, KC-, P-)
Thallus bright yellowish green. Spores pigmented
Catolechia wahlenbergii (Ach.) Kor
Thallus of other colours. Spores hyaline
Most spores more than 5-celled, needle-shaped
Toninia squalida (Ach.) A.Massa
Most spores less than 5-celled, not needle-shape
Toninia albilabra (Dufour) H.Olivier
Rhizohyphae pale Placidium lachneum (Ach.) de Lesd.
Rhizohyphae dark (make a sentof the squamule, and carefully observe
rhizohyphae under the microscope)
Lower cortex present, dark, paraplectenchymatoesti(!). Thallus brownis
grey, often faintly pruinose especially toward ttentre, and darker toward
margin. Old perithecia with a dark wall. Asci 65-XA6-22um. Spores (15-)%7
23(-25) x (6-)6.5-8.5(-9.5)m Catapyrenium cinereum (Pers.) Kérb.
Lower cortex absent. Thallus brownish grey, oftamtfy pruinose especia
towards the cerg; never darker at margin. Most perithecia with ae ptc
colourless wall. Asci 75-85 x 17-20n Spores (15-)17-22(-24) x (5-)6-8(-@in
Catapyrenium daedaleum (Kremp.) St

Subkey A4 - Crustose lichens

With cyanobacteria (photobiont layer bluish-gre@esection)

Moelleropsis nebulosa (Hoffm.) Gyel
Without cyanobacteria (photobiont layer brigteeg to orange-green in section)
Thallus dark, from black to very dark brown
Thallus not dark
With perithecia. WitlTrentepohlia(photobiont layer orange-green in section)

Porina mammillosa (Th.Fr.) Vain

With apothecia. With chlorococcoid algae (photobidayer bright green
section)

With soredia Trapeliopsis gelatinosa (Flérke) Coppins & P.James

Without soredia
Thallus KC+ red, with gyrophoric acid
Placynthiella icmalea (Ach.) Coppins & P.Jarr
Thallus KC-, without gyrophoric acid
Spores many-celled, muriform Lopadium pezizoideum (Ach.) Korb.
Spores 1-celled
Thallus thick, composed by lobulate areolae @tl6.5 mm broad
Lecidoma demissum (Rutstr.) Gotth.Schneid. & He
Thallus thin, smooth to minutely granulose, thengles <0.3 mm in diam.
Thallus smooth. Spores subglobose, pitlong
Japewia tornoénsis (Nyl.) Tgnsbe
Thallus granulose. Spores ellipsoid, <ién long. Epithecium brown |
epithecium green see option®apeliopsis gelatinoga
Granules wart-like (100-3Q@m), becoming yellowish green when wet
Placynthiella oligotropha (J.R.Laundon) Coppins & P.Jam
Granules small, less than 0@, not becoming yellowish green when wet
Placynthiella uliginosa (Schrad.) Coppins & P.Jan
Thallus bright (greenish-) yellow to orange
Thallus not bright yellow to orange
With soredia Arthrorhaphis citrinella (Ach.) Poelt
Without soredia
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Thallus composed by very small (<0.4 mm diam.),naed, scattered, bri¢
yellow-green granules. Apotegieerithecioid to urceolate, small (<0.5 mm dia

immersed in the granules 13
Thallus and apothecia different 17
Disc of the apothecia not exposed (apothecia pmibid, the warts openi
through a narrow pore) 14
Disc of the apothecia at least partly exposed 15
Spores oblong-obtuse, 3-4(-5) x 1-JB. Paraphyses absent, substitutes
periphyses. Thelocarpon intermediellum Nyl.

Spores subglobose to broadly ellipsoid, 1.5)4(-6.5-2um. Paraphyses present.
Thelocarpon laureri (Flot.) Nyl
Periphyses absent. Paraphyses branched (carefoigne many paraphy:
under the microscope!). Asci |+ pale blue,Reeomyces
Thelocarpon lichenicola (Fuckel) Poelt & Hafellne
Periphyses present. Paraphyses not branchebat@nsoil, or, if orBaeomyces
asci I- 16
Asci |+ blue. Spores 4-5 x 1g2n Thelocarpon citrum (Wallr.) Rossman
Asci |-. Spores 4-7(-12) x 1.7-2.5(43n Thelocarpon epibolum Nyl.
Apothecia non lecanorine, without a thalline givar 18
Apothecia lecanorine, with a thalline margintaiming algal cells 20
Thallus P+ orange-yellow, parasitic Baeomyces
Epilichen scabrosus (Ach.) Clel
Thallus P-, parasitic or not 19
Most spores longer than P, 8-12-celled, (20-)25-45(-60) x 3-44Bn
Arthrorhaphis alpina (Schaer.) R.Sar
Most spores shorter than @3, 4-5-celled, 16-23 x gm
Arthrorhaphis vacillans Th.Fr
Mostly on wood, very rarely on soil. Thallusobdsely packed, granularezhents
Apothecia rare Candelariella kuusamoénsis Rédsénen
Mostly on siliceous rocks, but not unfrequent onsees and mineral soil o
siliceous substrata. Thallus from granulose to stobllate, with fla lobules, nc
forming convex pillows of densely packed coralleldments. Apothecia frequent
Candelariella vitellina (Hoffm.) Mull.Arg

Photobiont trentepohlioid (algal layer moreesd orange) 22
Photobiont chlorococcoid (algal layer brightegre 25
With perithecia 23
With apothecia 24
Perithecia dark-coloured, mostly black  Porina mammillosa (Th.Fr.) Vain.
Perithecia not dark-coloured Belonia russula Nyl.
Apothecia perithecioid, <0.5 mm diam Belonia russula Nyl.
Apothecia not perithecioid, with an evident dis@.5 mm diam.

Gyalecta friesii Kork
With soredia or isidia 26
Without soredia or isidia 35
Thallus with isidia Pertusaria oculata (Dicks.) Th.Fr.
Thallus with soredia 27
Thallus K+ yellow 28
Thallus K- 31
Thallus KC+ yellow, with stictic acid Baeomyces rufus (Huds.) Rebent.
Thallus KC- or KC+ red, without stictic acid 29
Thallus KC- Lecanora bryopsora (Doppelb. & Poelt) Hafellner &ifk
Thallus KC+ red 30
Thallus P-with gyrophoric acid, without alectorialic andrbatolic acids. Spor
8 per ascus Ochrolechia inaequatula (Nyl.) Zahlbr.
Thallus P+ yellowsrange, with alectorialic and barbatolic acids, hair
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32

32
33

gyrophoric acid. Spores 2 per ascus  Pertusaria geminipara (Th.Fr.) Brodo
Thallus greenish, entirely leprose-sorediate;, Kth pulvinic acid derivatives
Chaenotheca furfuracea (L.) Tibe
Thallus not greenish, not entirely lepreseediate, KC+ red to orange, with
pulvinic acid derivatives 32

Thallus with lecanoric acid. Spores 1 per as2icglled
Varicellaria rhodocarpa (Kérb.) Th.Fi
Thallus with gyrophoric acid. Spores 8 per astulled 33
Thallus with orange-red, K+ red patches (anthiraanes)
Trapeliopsis pseudogranulosa Coppins & P.Jar
Thallus without orange-red, K+ red patches (mtoaguinones) 34
Thallus C+, KC+ orangeed. Soredia grouped into maculiform soralia. Agott
lecanorine, >2 mm diam. Spores >3 long
Ochrolechia androgyna (Hoffm.) Arnol
Tallus C+, KC+ red. Soredia diffuse. Apotheciartecanorine, <2 mm dial
Spores <1%fum long Trapeliopsis granulosa (Hoffm.) Lumbsch
Thallus with radiating marginal lobes Baeomyces placophyllus Ach.
Thallus without marginal lobes 36
With perithecia 37
With apothecia 44
Spores 2-celled 38
Spores not 2-celled 39
Spores 32 per ascus, with filiform appendagdso#tt ends, fusiform, <2.pm
broad Epigloea grummannii Débbeler
Spores 8 per ascus, without appendages at dise efipsoid, >3um broad
Epigloea soleiformis Ddbbel:
Spores 4-celled Epigloea medioincrassata (Grummann) Dobbeler
Spores not 4-celled 40
Perithecia pale-coloured Belonia incarnata Th.Fr.
Perithecia dark-coloured 41
Spores submuriform
Protothelenellasphinctrinoidella (Nyl.) H.Mayrhofer & Poel
Spores strongly muriform 42
Thallus thick, evident Polyblastia sendtneri Kremp.
Thallus inconspicuous, reduced to a thin film
Perithecial wall pale below. Perithecia >0.4 diam.
Protothelenella sphinctrinoides (Nyl.) H.Mayrhofe% Poeli
Perithecial wall dark throughout. Peritheciada®m diam.
Polyblastia evanescens Arnc
Apothecia lecanorine, with a thalline margintaiming algal cells 45
Apothecia non lecanorine, without a thalline givar 61
Thallus K+ rapidly red, with norstictic acid 46
Thallus K+ yellow or K-, without norstictic acid 48
Thallus KC+ yellow-red, P+ yellow Pertusaria glomerata (Ach.) Schaer.
Thallus KC-, P- (rarely P+ orange) 47
Spores <1f@m long. Thallus thin, greyish Bryonora castanea (Hepp) Poelt
Spores >1fm long. Thallus thick, grey to brownish grey
Bryodina rhypariza (Nyl.) Hafellner & Trl
Thallus K+ yellow Lecanora epibryon (Ach.) Ach.
Thallus K- 49
Spores 4-celled Bnara curvescens (Mudd) Poelt
Spores not 4-celled 50
Spores more than 4-celled Belonia incarnata Th.Fr.
Spores 1- to 2-celled 51
Spores 1-celled 52
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Spores 2-celled 55
Thallus C and KC+ red, with gyrophoric acittapelia coarctata (Sm.) M.Choisy

Thallus C and KC-, without gyrophoric acid 53
Thallus yellowish green to greenish Lecanora leptacina Sommerf.
Thallus not yellowish green to greenish 54

Thallus thin. Apothecial margin smooth. Spore8 gm broad. Apothecia Kfif
apothecia K+red see opt. 3Baloplaca nivali$
Bryonora curvescens (Mudd) Po

Thallus thick. Apothecial margin rough, with ¥gaor squamules. Spores >
broad Psoroma hypnorum (Vahl) Gray
Apothecia dark-coloured 56
Apothecia bright yellow to orange 58
Spores hyaline Caloplaca ammiospila (Wahlenb.) H.Olivier
Spores pigmented 57
Apothecial cortex |- (section!). Apothetidisc brown, to 0.7 mm diam. Spo
16-24 x 7-1Qum Rinodina olivaceobrunnea C.W.Dodge & G.E.Baker
Apothecial cortex I+ blue. Apothecial disc blatkk 1.7 mm diam. Spores 34+ x
9-14pum Rinodina turfacea (Wahlenb.) Korb.
Spores non polar-diblastic 59
Spores polar-diblastic 60
Thallus KC-. Apothecia K+ violeed, not immersed in thalline warts. Spor

per ascus, 22-31 x 3-5(-An Caloplaca nivalis (Korb.) Th.Fr.
Thallus KC+ red. Apothecia Kimmersed in thalline warts. Spores 1 per a

200-400 x 70-140um (if spores much smaller, (4-)8 per ascus, Aeain:
carneoniveg Varicellaria rhodocarpa (Kérb.) Th.Fr.
Apothecial margin indistinct. Disc rapidly conve€aloplaca livida (Hepp) Jatta

Apothecial margin distinct, more or less peesistDisc long remaining flat
Caloplaca ammiospila (Wahlenb.) H.Olivi
Thallus KC+ yellow. Apothecia stipitate
Dibaeis baeomyces ([fil.) Rambold & Herte
Thallus KC-, KC+ orange, or KC+ red. Apotheciaallyunot stipitate 62
Thallus KC+ orange 63
Thallus KC+ red or KC- 67
Apothecia pink to pale orange-pink Icmadophila ericetorum (L.) Zahlbr.
Apothecia dark-coloured 64
Spores 2-celled, pigmented 65
Spores not 2-celled, pigmented or not 66
Spores <@m thick Buellia hypophana (Nyl.) Zahlbr.
Spores >8im thick Buellia insignis (Hepp) Th.Fr.
Thallus K-, with sphaerophorin Frutidella caesioatra (Schaer.) Kalb
Thallus K+ yellow, without sphaerophorin  Lecidella wulfenii (Hepp) Korb.
Thallus KC+ red
Thallus KC- 70
Spores 1-celled Trapeliopsis granulosa (Hoffm.) Lumbsch
Spores 2- to 4-celled 69
Macroconidia less than n long. Apothecia frequent. Spores (11-)15-23)-x
3-5(-6)um Micarea peliocarpa (Anzi) Coppins & R.Sant.
Macroconidia flexuous, filiform, 50-110 xim. Apothecia rare. Spores (19-)23
34(-38) x 4.5-um Micarea cinerea (Schaer.) Hedl.
Apothecia pale-coloured 71
Apothecia dark-coloured 78
Thallus K+ yellow, with atranorin Lecidea rufofusca (Anzi) Nyl.
Thallus K-, without atranorin 72
Spores more than 4-celled Absconditella annexa (Arnold) ¥zda
Spores no more than 4-celled 73
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Spores 2-celled
Spores 1- or 4-celled
Apothecial margin indistinct, Thallus composed a@hcysts, finely granule
Paraphyses ramified, anastomosing. Epithecium IéteyiN+ red
Micarea prasira Fr.
Apothecial margin distinct, usually paler than dighallus not composed
gonicysts, continuous. Paraphyses simple, not amasting. Epithecium K-, N-
Absconditella sphagnorum &zda & Poel
Spores 4-celled
Spores 1-celled
Apothecia whitish to pale yellowish white. Sporesdilly ellipsoid to fusiforn
(12-)13-22 x 4-fum Mycobilimbia pilularis (Kérb.) Hafellner & Turk
Apothecia reddish to blackish brown. Sporegstiid-cylindrical, 16-30 x 5-@m
Myxobilimbia microcarpa (Th.Fr.) Hafellner
Apothecial margin (section!) colourless outsideleparown inside. Thallt
continuous, whitish grey Biatora subduplex (Nyl.) Printzen
Apothecial margin (section!) more or less pale brpwniformly colourec
Thallus granulose, greyish-green Biatora vernalis (L.) Fr.
Thallus K+ yellow
Thallus K-
Spores 2-celled Buellia insignis (Hepp) Th.Fr.
Spores 1-celled
Epithecium bright blue-green Lecidea alpestris Sommerf.
Epithecium greenish brown to brown
Apothecia dark brown to black. Epithecium damkemish brown
Lecidea miscella Acl
Apothecia pale to dark reddish brown. Epithechrownish
Lecidea rufofusca (Anzi) Ny
Thallus P+ red
Thallus P-
Epithecium deep bluish green, hypothetiweddish brown. With pannar
Spores 1-celled, (8-)10-14(-15) x 3-4.5(iH).
Protomicarea limosa (Ach.) Hafellne
Epithecium and hypothecium olivaceous greenh\&itjopsin. Spores 4lled
16-36(-38) x 4-6(-7um Micarea lignaria (Ach.) Hedl. var. lignaria
Spores 4-celled Myxobilimbia microcarpa (Th.Fr.) Hafellner
Spores not 4-celled
Spores 1-celled
Spores not 1-celled
Spores subglobose, 12-16 per ascus Steinia geophana (Nyl.) Stein
Spores not subglobose, 8 or more than 32 pasasc
Epithecium K+ green Helocarpon pulverulum (Th.Fr.) Turk & Hafellner
Epithecium K- Mycobilimbia hypnorum (Lib.) Kalb & Hafellner
Spores 2-celled
Spores more than 4-celled
Spores pigmented Amandinea punctata (Hoffm.) Coppins & Scheid.
Spores hyaline
Epithecium K+ violet Micarea prasina Fr.
Epithecium K-
Apothecial margin distinct Mycobilimbia hypnorum (Lib.) Kalb & Hafellner
Apothecial margin indistinct

Spores <1fm long, oblong-obtuse, 2-celled. Epithecium dadegr
Catillaria contristans (Nyl.) Zahlbr
Spores >1H5m long, ellipsoid-cylindrical, 2-4-celled. Epitheon brownish
Myxobilimbia microcarpa (Th.Fr.) Hafellne
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Spores muriform/submuriform 94

Spores not muriform/submuriform 96
Spores <35m long Gyalidea scutellaris (Bagl. & Carestia) Lettau
Spores >35m long 95
Spores 2-4 per ascus. Epithecium bluish green Schadonia alpina Kérb.

Spores 8 per ascus. Epithecium dark brown

Schadonia fecunda (Th.Fr.) ¥zda & Poel
Parasitic olBaeomyces Arthrorhaphis grisea Th.Fr.
Non parasitic Myxobilimbia accedens (Arnold) Hafellner
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Key B: subalpine-alpine, on subneutral to basic (deareous)
Substrata

You can use this key if your lichen was collectedhie Alps, or in the highest peaks
of the N- C- Apennines, near or above treelingl{@Alps, above 1800-2000 m), on
calcareous or dolomitic substrata, on in areas tadtbe-rich siliceous rocks such as
calciferous schist, calciferous sandstone, basilt,|If your species was collected on
rotting wood, you better go to key A.

Fruticose lichens: subkey B1, p. 269
Foliose lichens: subkey B2, p. 271
Squamulose lichens: subkey B3, p. 274
Crustose lichens: subkey B4, p. 277
Leprose lichens: see general key, p. 243

Subkey B1 - Fruticose lichens

Thallus orange, K+ red Xanthoria contortuplicata (Ach.) Boistel
Thallus of other colours, K- or K+ yellow
Thallus dark-coloured, black to dark brown
Thallus not dark-coloured
Thallus filamentous (thread-like), with cyanolsmizt
Polychidium muscicola (Sw.) Gray
Thallus non filamentous, with green algae, withegtiamules at the base
these are present, go to 15) 4
Lobes >3 mm broad. Medulla P+ yellow to orangi¢h fumarprotocetraric acid
Cetraria islandica (L.) Ach.
Lobes <3 mm broad. Medulla P-, without fumarpcetoaric acid 5
Lobes canaliculate, with enrolled margins Cetraria ericetorum Opiz
Lobes not canaliculate, the margins not enrolled 6
Branches flattened, uneven, to ca. 1 mm diam., bragcopen and coar:
pseudocyphellae concave, elongate Cetraria aculeata (Schreb.) Fr.
Branches rounded, ew, delicate, to ca. 0.5 mm diam., branching dears
spinulose; pseudocyphellae flat, circular Cetraria muricata (Ach.) Eckfeldt
Thallus filamentous (thread-like) Alectoria ochroleuca (Hoffm.) A.Massal.
Thallus non filamentous 8
Thallus thin, flat in section 9
Thallus thick, inflated to round in section 11
Thallus grey, with prominent marginal cilia  Anaptychia ciliaris (L.) Korb.
Thallus cream-coloured, without marginal ciliitfiallus pale brown, go back t
option 4) 10
10 Thallus smooth, lobes channelled, deep red-papthe base
Flavocetraria cucullata (Bellardi) Karnefelt & Thell
10 Thallus reticulate-sulcate, lobes not channeifetiowish brown at the base
Flavocetraria nivalis (L.) Karnefelt & Thell
11 Thallus without a central cavity (section!) 12
11 Thallus with a central cavity 15
12 Thallus (fruticose thallus parts) densely codetgy greenish soredide
granules or by grey small scale-like structureyl{pbladia)
Stereocaulon rivulorum H.Magn.
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Thallus (fruticose thallus parts) erect, naked
Pseudocyphellae present Aspicilia hispida Mereschk.

Pseudocyphellae absent
Fruticose thallus parts mostly sterile, >1.5 cml. t@rustose primary thall
absent Allocetraria madreporiformis (Ach.) Karnefelt & Thell
Fruticose thallus parts in the form of erect stipearing apothecia, <1.5 cm t
Crustose primary thallus evident go to subkey Al, option 22
Thallus densely ramified, shrub-like
Thallus not or scarcely ramified, never shride-li
Podetia without cortex (surface arachnoid under t@ng lens), withot
squamules. Primary thallus crustose, ephemerataaety seen
Podetia with cortex, with or without squamulBsimary thallus mostly evide
squamulose
Thallus grey, K+ yellow Cladonia rangiferina (L.) F.H.Wigg.
Thallus cream-coloured, K-
Thallus P+ yellow Cladonia arbuscula (Wallr.) Flot. subsp. arbuscula
Thallus P+ red
Cladonia arbuscula (Wallr.) Flot. subsp. squarros@/@llr.) Ruoss
Thallus K+ brownish Cladonia furcata (Huds.) Schrad.
Thallus K+ yellow, or K-
Thallus K+ yellow, with atranorin Cladonia rangiformis Hoffm.
Thallus K-, without atranorin
Thallus KC+ yellow, with usnic acid. Squamules alséestricted to abo
treeline Dactylina ramulosa (Hook.) Tuck.
Thallus KC; without usnic acid. Squamules usually presenieadt at the ba
of the podetia. Mainly below treeline Cladonia furcata (Huds.) Schrad.
With cups
Without cups
With soredia (do not confuse schizitlle, corticate structures with tr
soredia!)
Without soredia
Soredia granular (here we include also someespdth schizidia)
Soredia farinose
Thallus UV-. With fumarprotocetraric acid only Cladonia chlorophaea
Thallus UV+ bluish white. With grayanic and fumeptocetraric acids
Cladonia grayi Sandst.
Cups regular Cladonia fimbriata (L.) Fr.
Cups, when present, irregular
Thallus P- Cladonia cenotea (Ach.) Schaer.
Thallus P+ red Cladonia subulata (L.) F.H.Wigg.
Apothecia and pycnidia scarlet red Cladonia coccifera (L.) Willd.
Apothecia and pycnidia brown
Podetia >4 cm tall Cladonia macroceras (Delise) Hav.
Podetia <4 cm tall
Thallus more or less brownish. Primary squam@lB2 mm thick, flat, formin
a thick subrosulate crust Cladonia pocillum (Ach.) O.J. Rich.
Thallus greyislgreen. Primary squamules <0.5 mm thick, more ois
ascending, never forming a thick subrosulate crust
Cladonia pyxidata (L.) Hoffm.
With soredia
Without soredia
Thallus K+ yellow changing to orange-red, wittanorin and norstictic acid
Cladonia acuminata (Ach.) Norrl.
Thallus K-
Podetia <4 cm tall Cladonia coniocraea (Florke) Spreng.
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Podetia >4 cm tall 34
Podetia brownish, up to 10 cm tall, with the soaeidi rounded patches tow:
the upper part, a large part of the base cortidatgnary squamules scarc
incised. Rather common in the Alps Cladonia cornuta (L.) Hoffm.
Podetia pale grey to whitish, up toB(cm tall, mostly evenly covered w
soredia, only a small part of the base corticateiméy squamule
inconspicuous, elongate and deeply incised. Extiyeraee in the Alps
Cladonia subulata (L.) F.H.Wigg.
Thallus K+ red, with norstictic acid Cladonia symphycarpa (Florke) Fr.
Thallus K+ yellow or K-, without norstictic acid 36
Thallus K+ yellow 37
Thallus K- 41
Thallus P+ yellow, with baesomycic and squamadticls
Thamnolia vermicularis (Sw.) Schaer. var. subulifoim(Ehrh.) Schaer.
Thallus P+ orange, P+ red or P-, with a diffedremistry 38
Thallus P+ orange, with thamnolic acid
Thamnolia vermicularis (Sw.) Schaer. var. vermicular
Thallus P+ red or P-, without thamnolic acid
Thallus P+ red, with fumarprotocetraric acidCladonia cariosa (Ach.) Spreng.
Thallus P-, without fumarprotocetraric acid 40
Primary thallus squamulose. Podetia >0.5 mm diaery thickwalled, witt
medullary hyphae running parallel to the surface
Cladonia cariosa (Ach.) Spreng.
Primary thallus crustose. Podetia <0.5 mm digmn;walled
Pycnothelia papillaria (Ehrh.) L.M.Doufur
Podetia thick (2-5 mm), very tall (to 12 cr@Jadonia macroceras (Delise) Hav.
Podetia (if present) thinner, much smallecCladonia caespiticia (Pers.) Flérke

Subkey B2 - Foliose lichens

Thallus bright yellow to orange 2
Thallus of other colours 5
Thallus K-, with vulpinic and pinastric acids

Vulpicida tubulosus (Schaer.) J.E.Mattsson & M.J.L

Thallus K+ red, with xanthones 3
Lobes >3 mm broad, most frequent in lowland argasthoria calcicola Oksner
Lobes <2 mm broad, most frequent in the mountains 4

Lobes convex, 0.5-1 mm broad. Thallus deep orémgeange-red
Xanthoria elegans (Link) Th.Fr. subsp. elegans
Lobes flattened, 1-2 mm broad. Thallus orange
Xanthoria elegans (Link) Th.Fr. subsp. orbicularis (Baer.) Chuzade ¢

Cl.Roux
Thallus dark, from black to dark brown 6
Thallus not dark 15
With soredia or isidia 7
Without soredia or isidia 8

With soredia. Thallus heteromerous, not gelatnoben wet
Nephroma parile (Ach.) Ach.
With isidia. Thallus homeomerous, gelatinous wiven
Collema tenax (Sw.) Ach.

Thallus with thin transparent hairs, esp. atrtfaggin

Leptochidium albociliatum (Desm.) M.Choisy
Thallus without hairs 9
Thallus thin, with an evident cortex composed bsirgle layer of angular ce 10
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19

19
20
20
21
21
22
22
23
24
24

25

25
26
26
27

28

(observe a lobe under the microscope from above)

Thallus thick, without cortex 11
Edge of lobes more or less entirfeeptogium gelatinosum (With.) J.R.Laundon
Edge of lobes deeply dilacerate-fringed Leptogium lichenoides (L.) Zahlbr.

Spores 4-celled Collema tenax (Sw.) Ach.
Spores not 4-celled 12
Spores 1-celled Lempholemma polyanthes (Bernh.) Malme
Spores more than 4-celled 13

Spores yellowish brown at maturity (a very rgpecies restricted to alpine areas)
Collema bachmanianum (Fink) Degel.

Spores hyaline 14
Spores 8 per ascus. A common species Collema tenax (Sw.) Ach.

Spores (2-)4 per ascus. A rare species Collema ceraniscum Nyl.
Photobiont cyanobacterid@stog (photobiont layer bluish green in section) 16
Photobiont chlorococcoid (photobiont layer btigheen in section) 32
With soredia or isidia 17
Without soredia or isidia 19
With soredia Peltigera didactyla (With.) J.R.Laundon

With isidia 18

Isidia peltate (attached by a single point in tle&itre), scattered on the up
surface. Thallus usually <1 cm broad. Veins flagtbn
Peltigera lepidophora (Vain.) Bitte
Isidia spathulate (flattened, and erechditéd by the basis), mostly located a
cracks. Thallus usually >5 cm broad. Veins raised
Peltigera praetextata (Sommerf.) Zc
Veins on lower surface absent (either lower surfatiéormly pale at the marg
and dark in the centre, or lower surface blackhwitattered white spots)
Peltigera elisabethae Gyeln.
Veins on lower surface present (to observe thesyaiarefully clean the ent

lower surface!) 20
Thallus non tomentose 21
Thallus tomentose at least at the margin ofddlens!) 26
Veins and rhizines whitish to pale ochraceowosvar 22
Veins and rhizines dark brown to black, at leashallus centre 23

Veins distinctly raised, whitish, sometimes galewn in the centre
Peltigera degenii Gyeln.
Veins flattened, pale ochraceous brown  Peltigera hymenina (Ach.) Delise
Lobes >3 cm broad, rhizines mostly slender >5lomg
Peltigera neopolydactyla (Gyeln.) Gyeln.

Lobes <3 cm broad, rhizines <5 mm long 24
Lower surface pale at margin,rklan the centre, with indistinct venation. Lo
often faintly pruinose at margin Peltigera neckeri Mull.Arg.
Lower surface with a very distinct pattern of ratated, dark veins. Lobes 1
pruinose at margin 25

Apothecia horizontal, rounded. Rhizines fasciculaseparate, arranged
concentric lines (clean carefully the lower face!)

Peltigera horizontalis (Huds.) Baumg.
Apothecia erect, saddéraped. Rhizines becoming confluent, not arrang

concentric lines Peltigera polydactyla (Neck.) Hoffm.
Lobes 6-10 mm broad 27
Lobes >10 mm broad 29
Rhizines and veins long remaining pale Peltigera ponojensis Gyeln.
Rhizines and veins soon darkening 28

Rhizines near the margin slender, simple, or wiew branches only
Peltigera monticola Vitik.
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28
29
30

30
31

31

41

41

42

42
43
44
44
45
45
46

46

Rhizines conspicuously and richly branched alsoaigm. Tomentum appres:

(if tomentum erect seR. kristinssonii Peltigera rufescens (Weiss) Humb.
Rhizines slender, more or less simple Peltigera praetextata (Sommerf.) Zo
Rhizines squarrose 30
Upper surface with sparse erect tomentum at thgimaglossy towards cent
Veins flat Peltigera kristinssonii Vitik.
Tomentum not erect. Veins raised 31

Rhizines confluent, penicillated (brush-like).ivgesoon darkened towards centre
Peltigera canina (L.) Willd.
Rhizines separate, with numerous branches paquéadto the main axis (bottle-
brush-like). Veins conspicuously erect-tomentose zale, also in thallus centre
Peltigera membranacea (Ach.) Nyl.
With soredia or isidia 33
Without soredia or isidia 34
Without pseudocyphellae Phaeophyscia hispidula (Ach.) Essl.
With linear pseudocyphellae Parmelia sulcata Taylor
With conspicuous marginal cilia Anaptychia ciliaris (L.) Korb.
Without marginal cilia
Lower surface dark, from black to dark browm.és the centre 36
Lower surface pale throughout 37
Medulla white, K-, KC-  Physconia muscigena (Ach.) Poelt var. muscigena
Medulla yellowish, K+ yellowish, KC+ yellow-oraag
Physconia muscigena (Ach.) Poelt var. bayeri (Nadwgel
Veins on lower surface present 38
Veins on lower surface absent 41
Apothecia laminal, rounded, semi-immersed inujeer surface 39
Apothecia absent, or if present not semi-imneemsehe thallus 40
Spores 8 per ascus, 35-40 x 18481 Solorina octospora (Arnold) Arnold
Spores 4 per ascus, 30-60 x 18488 Solorina saccata (L.) Ach.
Apothecia common, disc flattened-horizontal,eltfan-shaped, small @-crr
diam.), attached by a single stout rhizine Peltigera venosa (L.) Hoffm.
Apothecia rare, saddle-shaped. Lobes elongaéey,broad (>5 cm diayy with
numerous rhizines Peltigera leucophlebia (Nyl.) Gyeln.
Lobes long and narrow (<1 mm broad); thallusimish
Phaeophyscia constipata (Norrl. & Nyl.) Moberg
Lobes not long and narrow, generally min broad; if less, reduced to a br
collar around the apothecia; thallus usually graeni 42
Thallus K+ yellow. Medulla K+ yellow changing to dewith salazinic aci
Apothecia lecanorine, sessile, strongly constricted
Xanthoparmelia somloénsis (Gyeln.) Hale

Thallus and medulla K-, without salazinic adihothecia non lecanorine, semi-
immersed in the thallus 43
Spores 8 per ascus Solorina octospora (Arnold) Arnold
Spores 2 to 4 per ascus 44
Spores 2 per ascus 45
Spores 4 per ascus 46
Internal pseudo-cephalodia well-developed, fogra thallus witiNostoc Spore
60-100 x 27-6Qum Solorina bispora Nyl. subsp. bispora
Internal pseudo-cephalodia absent, or very sc&mores 95-140 x 45-G6n

Solorina bispora Nyl. subsp. macrospora (Harm.) Bay& |. Martinez
Lobes 0.5-1 mm broad. Thallus reduced to arcatlaund the urceolate apothecia

Solorina spongiosa (Ach.) An

Lobes 4-8 mm broad. Thallus well developed |@igated lobes

Solorina saccata (L.) Ach.
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Subkey B3 - Squamulose lichens

Photobiont cyanobacterial (photobiont layer Biugseen in section) 2
Photobiont chlorococcoid (photobiont layer brighten in section) 12
Thallus dark, from black to dark brown 3
Thallus not dark 10

Thallus thick, subfruticulose, inflated to roundsection
Leptogium schraderi (Bernh.) Ny

Thallus thin, flat in section, not subfruticulose 4
Thallus not gelatinous when wet. Photobiontsriaetl to a welldelimited laye
(section!) Fuscopannaria praetermissa (Nyl.) M.Jgrg.
Thallus more or less gelatinous when wet. Photdbidtomogeneously spre
throughout the thallus (section!) 5

Thallus with thin transparent hairs (lens!)
Leptochidium albociliatum (Desm.) M.Choi

Thallus without thin transparent hairs 6
Most squamules <1 mm broad (measure the squainuies central part!) 7
Most squamules >1 mm broad 9

Thallus not entirely paraplectenchymatous, i.e. thmtex not extendir
throughout its thickness (section!) Leptogium intermedium (Arnold) Arnold
Thallus entirely paraplectenchymatous, i.e. theesoextending throughout
thickness (section!) 8
Alpine to subalpine. Thallus composed of denseigricated, 0.5t mm broa
squamules with entire to dissected, never coraliaggins. Apothecia 0.5-mn
diam. Leptogium imbricatum M.Jgrg.
Mostly below the Alpine belt. Thallus composed ofhal (<0.5 mm broac
squamules with strongly dissected margins whichd tém become coralloi
Apothecia 1-4 mm diam. Leptogium tenuissimum (Dicks.) Korb.
Edge of lobes deeply dilacerate Leptogium lichenoides (L.) Zahlbr.
Edge of lobes more or less entireeptogium gelatinosum (With.) J.R.Laundon
Thallus forming rosettes to2em diam., subcrustose in the centre, with rauti
fan-shaped, marginal lobes of 2 x 3 mmannaria hookeri (Sm.) Nyl.
Thallus never forming rosettes, without marginbes 11
Apothecia lecanorine, with a clear, thick, prominémalline margin containir
algal cells Protopannaria pezizoides (Weber) M.Jgrg. & S.Ekman
Apothecia non lecanorine, without a thalline givar

Heppia adglutinata (Kremp.) A.Mass:

Squamules subfoliose, ascending, bifaci#donia 13
Squamules of different forms, but not subfolj@seending, and bifacial 16
Thallus K+ rapidly blood red Cladonia symphycarpa (Florke) Fr.
Thallus K+, or K+ yellow 14
Thallus K+ yellow Cladonia macrophyllodes Nyl.
Thallus K- 15

Squamules greenish grey, >0.4 mm thick, ascgndin
Cladonia caespiticia (Pers.) Florl
Squamules more or less brownish, 1-2 mm tharkning a subrosulate crust
Cladonia pocillum (Ach.) O.J. Rict

With punctiform pseudocyphellae Toninia physaroides (Opiz) Zahlbr.
Without pseudocyphellae 17
With apothecia (thallus positive or negativ&tcC, KC and P) 18
With perithecia (thallus always K-, C-, KC-, P-) 39
Thallus bright-coloured, yellowish-green, orangeed 19
Thallus not bright-coloured, of other colours 21
Thallus K-, more or less reddish Psora decipiens (Hedw.) Hoffm.
Thallus K+ red, yellow to orange-coloured 20
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35

35

36
36

37

37

With radiating marginal lobes go to subkey B4, option 10

Without radiating marginal lobes go to subkey B4, option 12
Apothecia lecanorine, with a thalline margintedming algal cells 22
Apothecia non lecanorine, without a thalline giracontaining algal cells 24

Apothecial disc dark, from black to dark brow@pores 2-celled, pigmented
Phaeorrhiza nimbosa (Fr.) H.Mayrhofer & Poelt
Apothecial disc from greenish-brown to pale bmo@pores 1-celled, hyaline 23
Medulla P-, without psoromic acid
Squamarina cartilaginea (With.) P.James f. pseudassa Matticl
Medulla P+ yellow, with psoromic acid
Squamarina cartilaginea (With.) P.Jamesdartilaginee
Most spores more than 5-celled, needle-shaped
Most spores less than 5-celled, not needle-shape 26
Hypothecium pale to colourless. Squamules not doseu dark brown, with
greyish tinge, often with shallow fissures in thartex. Apothecia black, n
bluish-pruinose Toninia squalida (Ach.) A.Massal.
Hypothecium dark. Squamules granulose, pale greyisivn. Apothecia blac
often bluish-pruinose Toninia coelestina (Anzi) ¥zda
Spores (2-)4-celled 27
Spores 1-2-celled 28
Squamules flattened, cren#dbulate, forming a compact crust. Spores fusif
14-20(-26) x 3-5(-6um Myxobilimbia lobulata (Sommerf.) Hafellner
Squamules flat to convex, not crenlatedlate, scattered to contiguous,
forming a compact crust. Spores ellipsoid-cylindkid 1-22.5 x 4-5.5m
Toninia aromatica (Sm.) A.Mass:
Spores 1-celled 29
Spores 2-celled 32
Thallus yellowish green. With usnic acid Psora rubiformis (Ach.) Hook.
Thallus not yellowish green. Without usnic acid 30
Squamules bullate. Epithecium K-
Toninia tristis (Th.Fr.) Th.Fr. subsp. pseuddiacina Timdal
Squamules not bullate. Epithecium K+ red 31
Squamules with a conspicuous white margiRsora vallesiaca (Schaer.) Timdal
Squamules without a conspicuous white malRgiora globifera (Ach.) A.Massal.
Thallus chestnut brown, often with punctifornpraEssions. Epithecium K-. 33
Thallus rarely chestnut brown, without depressionspores. Epithecium k
violet 34
Hypothecium without orange and yellow pigments. thggium brown. Spor
13.5-20.5 x 3.5-pm Toninia tristis (Th.Fr.) Th.Fr. subsp. tristis
Hypothecium with orange (K+red) and vyellow YKpigments. Epitheciu
brownish to greenish brown. Spores 12.5-19 x 354
Toninia tristis (Th.Fr.) Th.Fr. subsp. asiagentralis (H.Magn.) Timda
Hypothecium pale brown to colourless 35
Hypothecium dark 36
Thallus densely covered by a white, granular pruwith shallow fissures in tl
cortex Toninia rosulata (Anzi) H.Olivier
Thallus olivaceous brown, epruinose, with regugaident fissures in the cortex
Toninia taurica (Szatala) Oksnt
Thallus entirely pruinose; pruina granuldioninia diffracta (A.Massal.) Zahlbr.
Thallus non-pruinose, or only partly pruino$e pruina composed of very slina
crystals, not granular 37
Squamules more or less flat, with a white-pregnom
Toninia albilabra (Dufour) H.Olivier
Squamules bullate, or - if flat - without whiiedinose rim 38
Squamules (2-)3-6 mm broad, bullate, verticB#iftenedwhen old, more or le
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38
39
39
40

40

42

43

43
44

44
45

45

imbricate Toninia opuntioides (Vill.) Timdal

Squamules weakly convex to bullate, 132(mMm broad, not vertically flatten
and not imbricate Toninia sedifolia (Scop.) Timdal
Spores submuriform to muriform 40
Spores 1-2-celled 41
Squamules small, <0.5 mm long. Perithecia withgwmenial algae

Agonimia tristicula (Nyl.) Zahlbr
Squamules >0.5 mm long. Perithecia with hymealgde

Endocarpon pusillum Hedv

Spores 2-celled 42
Spores 1-celled 43
Thallus grey to brownish grey, often faintly prusgo Squamules scatterec

aggregated in small groups, rounded to lobed. Spalipsoid, 15-19 x 7.5-Am
Placidiopsis pseudocinerea Bret
Thallus brownish, non pruinose. Squamules densgdyegated, incised. Spo

broadly ellipsoid, 13-17 x 9-1im Placidiopsis tiroliensis Breuss
Rhizohyphae dark (make a sectiontloé squamule, and carefully observe
rhizohyphae under the microscope) 44
Rhizohyphae pale 46
Perithecia developing on the dark hypothallus betw¢he squamules, w
involucrellum (section!) Involucropyrenium waltheri (Kremp.) Breuss
Perithecia immersed in the squamules, withowglircrellum 45

Lower cortex present, dark, paraplectenchymatoasti@!). Thallus brownis
grey, often faintly pruinose especially toward ttentre, and darker toward
margin. Old perithecia with a dark wall. Asci 65-XA6-22um. Spores (15-)%7
23(-25) x (6-)6.5-8.5(-9.50m Catapyrenium cinereum (Pers.) Kérb.
Lower cortex absent. Thallus brownish grey, oftamtfy pruinose especia
towards the centre, navedarker at margin. Most perithecia with a pale
colourless wall. Asci 75-85 x 17-320n Spores (15-)17-22(-24) x (5-)6-8(-@in
Catapyrenium daedaleum (Kremp.) St
Perithecia with involucrellum, developing on therldaypothallus between t
squamules Involucropyrenium tremniacense (A.Massal.) Breuss
Perithecia without involucrellum, developingtbe squamules 47
Pycnidia laminal, fully immersed in the squamulesabsent (observe careft
several squamules!) Placidium squamulosum (Ach.) Breuss
Pycnidia marginal, prominent
Cells of lower cortex arranged in vertical rossdtion!). Conidia 5-pm long 49
Cells of lower cortex not arranged in verticalisp Conidia 3-um long 50
Mostly below treeline. Most squamules >6 mm Hragith a thin margin
Placidium adamiborosi Szatal
Mostly above or near treeline. Most squamuleswB brad, with a distinctl
thickened margin Placidium lachneum (Ach.) de Lesd.
Squamules with very thin hairs, at least at théppery (this character is diffict
to observe: carefully examine several squamulesutig binocular!)
Placidium pilosellum (Breuss) Breu
Squamules without hairs 51
Squamules more or less roundedy @wn long, brownish. A very rare spec
probably restricted to the Alps, mostly on soil
Placidium imbecillum (Breuss) Breuss
Squamules clearly elongated, >5 mm long, reddisiwbr A rather commc
species throughout Italy, mostly on rockPlacidium rufescens (Ach.) A.Massal.
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17
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Subkey B4 - Crustose lichens

With cyanobacteria (photobiont layer bluish-gre@esection) 2
Without cyanobacteria (photobiont layer brigteegr to orange-green in section)
Spores 1-celled. Thallus bluish-grey, subleprose
Moelleropsis nebulosa (Hoffm.) Gyeln.
Spores many-celled, submuriform. Thallus darkuorto black, granulose
Leptogium byssinum (Hoffm.) Nyl.
Thallus dark, from black to very dark brown 4
Thallus not dark 6
With perithecia. WitlTrentepohlia(photobiont layer orange-green in section)
Porina mammillosa (Th.Fr.) Vain
With apothecia. With chlorococcoid algae (photobidayer bright green
section) 5
Thallus thick, composed of lobulate areolae @tl®.5 mm broad
Lecidoma demissum (Rutstr.) Gotth.Schneid. & He
Thallus thin, smooth to minutely granulose, thengles <0.3 mm in diam.
Japewia tornoénsis (Nyl.) Tansbe

Thallus bright (greenish-) yellow to orange 7
Thallus not bright yellow to orange 21
With soredia 8
Without soredia 9

Thallus K-, without anthraquinones. Apotheciackla
Arthrorhaphis citrinella (Ach.) Poel
Thallus K+ red, with anthraquinones. Apotheciange
Caloplaca bryochrysion Poe

Thallus with radiating marginal lobes 10
Thallus without radiating marginal lobes 12
Spores 1-celled Fulgensia fulgens (Sw.) Elenkin

Spores 2-celled 11

Spores ellipsoid, 12-20 x 4gBn. Thallus non-pruinose
Caloplaca aurea (Schaer.) Zahlt
Spores fusiform, 18-27 x 5g8n. Thallus pruinose
Fulgensia pruinosa (Kérb.) Poe
Thallus composed by very small (<0.4 mm diam.),ndrd, scattered, bri¢
yellow-green granules. Apotecperithecioid to urceolate, small (<0.5 mm dig
immersed in the granules Thelocarpon laureri (Flot.) Nyl.
Thallus and apothecia different 13
Apothecia non lecanorine, without a thalline givar
Arthrorhaphis alpina (Schaer.) R.Sar

Apothecia lecanorine, with a thalline margintedming algal cells 14
Thallus K-, or K+ orange 15
Thallus K+ deep red 17

Spores 8 per ascus, > long
Candelariella unilocularis (Elenkin) Nimit

Spores 12-32 per ascus, <(ib long 16
Mostly on wood, very rarely on soil. Thallus of sdy packed, granular eleme
Apothecia rare Candelariella kuusamoénsis Résénen

Mostly on siliceous rocks, but not unfrequent onsees and mineral soil o
siliceous substrata. Thallus from granulose to kiobllate, with flat lobules, n
forming convex pillows of densely packed coralleldments. Apothecia frequent

Candelariella vitellina (Hoffm.) Mull.Arg
Spores 1-celled 18
Spores 2-celled 20
With schizidia (flattened to convex, exfoliatirsgale-like areoles)
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19

Fulgensia bracteata (Hoffm.) Rasanen subsp. deforr(isichsen) Poel
Without schizidia 19
Areolae convex, thick, little dissected at margimare or less pruinose. Apothe:
margin thick

Fulgensia bracteata (Hoffm.) Rasanen subsp. bracte

Areolae flat thin, dissected at margin, not alydfaintly pruinose. Apotheal
margin thin

Fulgensia bracteata (Hoffm.) Rasanen var. alpina (Hr.) Rasanet

Mostly on soil, in fissures of calciferous rockqaBes not constricted at septi

Restricted to above treeline Caloplaca aurea (Schaer.) Zahlbr.
Mostly on pulvinate mosses. Spores constricteceptusn. From the lowlands
above treeline Fulgensia schistidii (Anzi) Poelt
Photobiont trentepohlioid 22
Photobiont chlorococcoid 27
With perithecia 23
With apothecia 25
Perithecia not dark-coloured Belonia russula Nyl.
Perithecia dark-coloured, mostly black 24
Spores 8 per ascus, fusiform, >1.20 long. Thallus continuous

Porina mammillosa (Th.Fr.) Vain
Spores much more than 8 per ascus, oblong-gb&2@ um long. Thallu
granulose Thelopsis melathelia Nyl.
Apothecia sessile Gyalecta peziza (Mont.) Anzi
Apothecia more or less immersed in the thallos constricted at the base
All septa of the spores parallel. Spores 1028 (x 5-6(-7)um. Apothecia up t
1(-2) mm diam. Gyalecta foveolaris (Ach.) Schaer.
Some septa of the spores not parallel with ettoer. Spores 9-14(-16) x 4gim.
Apothecia up to 0.6 mm diam. Gyalecta geoica (Ach.) Ach.
With soredia or isidia 28
Without soredia or isidia 31
Thallus with isidia Pertusaria oculata (Dicks.) Th.Fr.
Thallus with soredia 29
Thallus KC+ yellow, with stictic acid Baeomyces rufus (Huds.) Rebent.
Thallus KC- or KC+ red, without stictic acid
Thallus KC- Lecanora bryopsora (Doppelb. & Poelt) Hafellner &iifk
Thallus KC+ red Ochrolechia inaequatula (Nyl.) Zahlbr.
Thallus with radiating marginal lobes 32
Thallus without marginal lobes 34
Lobes short, contiguous > 2 mm broad. Thallus KCange, with stictic aci
Apothecia pale-coloured, stipitate. Spores hyaliBaeomyces placophyllus Ach.
Lobes elongate, strongly pruinose, < 1 mm brddmillus KC; without stictis
acid. Apothecia black, sessile. Spores pigmented
Spores 4 per ascus Buellia asterella Poelt & Sulzer
Spores 8 per ascus Buellia elegans Poelt
With perithecia 35
With apothecia 48
Spores 2-celled 36
Spores not 2-celled 37
Spores 32 per ascus, with filiform appendagdso#tt ends, fusiform, <2.pm
broad Epigloea grummannii Débbeler
Spores 8 per ascus, without appendages at dise efipsoid, >3um broad

Epigloea soleiformis Ddbbel

Spores 4-celled Epigloea medioincrassata (Grummann) Ddbbeler
Spores not 4-celled 38
Perithecia pale-coloured Leucocarpia biatorella (Arnold) ¥zda
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41

42
42
43
43
44

44
45

Perithecia dark-coloured
Spores 1-celled
Spores more than 4-celled
Thallus thick, subsquamulose-sublobate
Thallus thin, inconspicuous
Lower cortex present, dark, paraplectenchymatoesti(!). Thallus brownis
grey, often faintly pruinose especially toward ttentre, and darker toward
margin. Old perithecia with a dark wall. Asci 65-XA6-22um. Spores (15-)%7
23(-25) x (6-)6.5-8.5(-9.5)m Catapyrenium cinereum (Pers.) Kérb.
Lower cortex absent. Thallus brownish grey, oftamtfy pruinose especia
towards the centre, never darker at margin. Mositheeia with a ple tc
colourless wall. Asci 75-85 x 17-20n Spores (15-)17-22(-24) x (5-)6-8(-@in
Catapyrenium daedaleum (Kremp.) St
Paraphyses present. Perithecia covered bylaéhlalyer. Spores often clavate
Thrombium epigaeum (Pers.) Wal
Paraphses absent, substituted by periphyses. Perithetiaavered by a thallit
layer. Spores narrowly ellipsoid, never clavate Verrucaria xyloxena Norman
Spores pigmented Polyblastia helvetica Th.Fr.
Spores hyaline
Spores 2-4 per ascus
Chromatochlamys muscorum (Fr.) H.Mayrhofer & Poelav. muscorun
Spores more than 4 per ascus
Spores 6-8 per ascus
Chromatochlamys muscorum (Fr.) H.Mayrhofer & Poeltav. octospora (Nyl
H.Mayrhofer & Poeli
Spores 8 per ascus
Thallus inconspicuous, reduced to a thin film Polyblastia evanescens Arnold
Thallus thick, evident
Spores <4@um long. Thallus grewhite, sometimes tinged brown, compose
coarse, subsquamulose, cartilaginous granules hiega@ubgelatinous when wet
Polyblastia sendtneri Krem
Spores >4@m long. Thallus pale greenish grey to brownish,sgulamulose
coarsely granular, often cracked, not subgelatinzhen wet
Polyblastia terestris Th.Fr.

Apothecia lecanorine, with a thalline margintedming algal cells
Apothecia non lecanorine, without a thalline givar
Spores strongly muriform
Spores not muriform (or at most with a only & fengitudinal septa)
Apothecia up to 7 mm diam. Thallus C-, K@ith norstictic and connorstic
acids Diploschistes ocellatus (Vill.) Norman
Apothecia up to 3 mm diam. Thallus C+ and KC+ retith lecamric anc
diploschistesic acids Diploschistes muscorum (Scop.) R.Sant.
Thallus K+ rapidly red, with norstictic acid
Thallus K+ yellow or K-, without norstictic acid
Thallus KC+ yellow-red, P+ yellow Pertusaria glomerata (Ach.) Schaer.
Thallus KC-, P- (rarely P+ orange)
Spores <1pm long. Thallus thin, greyish Bryonora castanea (Hepp) Poelt
Spores >1fm long. Thallus thick, grey to brownish grey

Bryodina rhypariza (Nyl.) Hafellner & Turl
Thallus K+ yellow
Thallus K-
Thallus C+ and KC+ red, with gyrophoric acid. $sof. per ascus, > 1Q0n
long Pertusaria bryontha (Ach.) Nyl.
Thallus KC-, without gyrophoric acid. Sporese8 pscus, < 3am long
Spores 1-celled, hyaline Lecanora epibryon (Ach.) Ach.
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64
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65
65
66

66

67

67

68

Spores 2-celled, pigmented
Rinodina mniaraea (Ach.) Korb. var. mniaraeiza (NyH.Magn.
Spores 4-celled
Spores not 4-celled
Spores pigmented. Apothecial margin thin, smooth Rinodina conradii Kérb
Spores hyaline. Apothecial margin thick, creteila
Bryonora curvescens (Mudd) Po
Spores 1-celled
Spores 2-celled
Thallus C and KC+ red, with gyrophoric adidapelia coarctata (Sm.) M.Choisy
Thallus C and KC-, without gyrophoric acid
Thallus grey-brown to brownish green  Bryonora curvescens (Mudd) Poelt
Thallus whitish to pale whitish grey
Apothecial disc black (sometimes covered by @enpruina),and spores at lei
20 um broad Megaspora verrucosa (Ach.) Hafellner & V.Wirth varewucosa
Apothecial disc not black, or, if black, spor&@sum broad
Apothecia <0.8 mm diam., with a thin, pruinoseenfcrenulate margin. Spo
small, 10-16 x 5-7um. Apothecial disc K- (if K+ violetred see opt. 7
Caloplaca nivali$ Lecanora hagenii (Ach.) Ach. var. fallax Hepp
Apothecia > 0.8 mm diam., with a thick, smoathn-crenulate margin. Spoil
large, (45-)50-75 x 25-40(-5@m Ochrolechia upsaliensis (L.) A.Massal.
Apothecia dark-coloured
Apothecia bright yellow to orange
Spores hyaline
Spores pigmented
Apothecia K+ red. Spores polar-diblastic
Caloplaca ammiospila (Wahlenb.) H.Olivi
Apothecia K -. Spores non polar-diblastic
Spores 8 per ascus, 16-23 x @u®. Thallus not reduced to triangular u
arranged all around the apothecium
Halecania lecanorina (Anzi) M.Mayrhofer & Poe
Spores more than 32 per ascus, 7-17 y&4Thallus reduced to small triangt
units arranged all around the apothecium Solorinella asteriscus Anzi
Thallus forming a thick, areolate crust
Phaeorrhiza nimbosa (Fr.) H.Mayrhofer & Poe
Thallus thin, film-like
Apothecial margin (section!) with a well-devedalpcortex (section!)
Rinodina olivaceobrunnea C.W.Dodge & G.E.Bal
Apothecial margin without a well-developed crrte
Hypothecium <6@m tall Rinodina roscida (Sommerf.) Arnold
Hypothecium >6@m tall
Medulla K+ red, orange-coloured at least in loparts
Rinodina mniaraea (Ach.) Korb. var. cinnamomea Th.|
Medulla K-, white throughout Rinodina mniaraea (Ach.) Kdérb. var. mniaraea
Spores non polar-diblastic Caloplaca nivalis (Korb.) Th.Fr.
Spores polar-diblastic
Spores 4 per ascus Caloplaca tetraspora (Nyl.) H.Olivier
Spores 8 per ascus
Thallus thick, areolate to subsquamulose, niévedike
Caloplaca congrediens (Nyl.) Zahlk
Thallus thin, film-like
Apothecial margin grey to brownish
Apothecial margin yellow to orange
Apothecial disc pale greenish-yellow, sometirhesoming darker olivgellow
with age Caloplaca cerina (Hedw.) var. chloroleuca (Sm.) Th.Fr
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76
77
77
78
78
79
79

80

92
93
93
94

94
95

95
96

96

Apothecial disc deep orange
Caloplaca cerina (Hedw.) Th.Fr. var. muscorum (#Massal.) Jatti
Apothecial margin indistinct. Disc rapidly conve
Caloplaca sinapisperma (Lam. & DC.) Maheu & A. Gil

Apothecial margin distinct, more or less peesistDisc long remaining flat 78
Apothecia, at least when young, bright orandermn yellow 79
Apothecia rusty red to orange-brown 80

Apothecia bright orange. Spores 10-12(-13) }6(Z{-8)um

Caloplaca saxifragarum Poe
Apothecia lemon yellow, becoming greenish yellow dark green with ag
Spores larger, (11-)14-17(-18) x (6-)7-9(-1Qu) Caloplaca tiroliensis Zahlbr.

Apothecia rusty red (to dark brown in sun-forms)
Caloplaca ammiospila (Wahlenb.) H.Olivi
Apothecia yellow-orange to brownish orange
Caloplaca jungermanniae (Vahl) Th.F
Thallus KC+ yellow. Apothecia stipitate ~ Baeomyces rufus (Huds.) Rebent.
Thallus KC-, KC+ orange, or KC+ red. Apotheciaallsunot stipitate 82
Thallus KC+ orange 83
Thallus KC+ red or KC- 86
Apothecia pink to pale orange-pink Icmadophila ericetorum (L.) Zahlbr.
Apothecia dark-coloured 84
Spores 2-celled, pigmented Buellia insignis (Hepp) Th.Fr.
Spores not 2-celled, pigmented or not 85
Spores 4-celled, pigmented, 4-8 per ascuBuellia geophila (Sommerf.) Lynge
Spores 1-celled, hyaline, 8 per ascus Lecidella wulfenii (Hepp) Koérb.
Apothecia orange, K#ed Protoblastenia terrieo{Anzi) Lynge
Apothecia not orange, K- 87
Apothecia pale-coloured 88
Apothecia dark-coloured 91
Spores more than 4-celled  Myxobilimbia sabuletorum (Schreb.) Hafellner
Spores no more than 4-celled 89
Spores 1-celled Biatorella hemisphaerica Anzi
Spores 4-celled 90
Apothecia whitish to pale yellowish white. Sporesdilly ellipsoid to fusiforn
(12-)13-22 x 4-fum Mycobilimbia pilularis (Kérb.) Hafellner & Turk
Apothecia reddish to blackish brown. Sporegstiid-cylindrical, 16-30 x 5-@m

Myxobilimbia microcarpa (Th.Fr.) Hafellner
Thallus K+ yellow 92
Thallus K- 93
Thallus minutely granulose. Spores 21-25(-29)14 um
Buellia insignis (Hepp) Th.Fr
Thallus coarsely verrucose. Spores 18-24 x gm0
Buellia papillata (Sommerf.) Tucl
Spores 4-celled 94
Spores not 4-celled 97
Spores pigmented, parasiticPimysconia muscigena
Diplotomma puverulentum (Anzi) D.Hawksv
Spores hyaline, not d*hysconia muscigena 95
Thallus thick, composed of small lobulate areglans!)
Myxobilimbia lobulata (Sommerf.) Hafellne
Thallus thin, continuous, not composed of lotaubreolae 96
Paraphyses 248n thick. Apothecial margin indistinct, disc convex
Myxobilimbia microcarpa (Th.Fr.) Hafellne
Paraphyses g2m thick. Apothecial margin distinct, disc flat
Mycobilimbia tetramera (De Not.) Hafellner & Tur
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103
103
104
104
105

105

106
106
107
107
108
108
109

109

Spores 1-celled 98
Spores not 1-celled 103
Spores subglobose, 12-16 per ascus Steinia geophana (Nyl.) Stein
Spores not subglobose, 8 or more than 32 pasasc 99
Spores more than 32 per asc8arcosagium campestre (Fr.) Poetsch & Schied.
Spores 8 per ascus 100
Apothecial margin (section!) deep black, nabh&parent in thick sections

Farnoldia muscigena{ézda) Tretiach & Hafellne

Apothecial margin (section!) not deep blachknsparent 101
Epithecium K+ green Helocarpon pulverulum (Th.Fr.) Turk & Hafellner
Epithecium K- 102

Thallus thick, verrucose. Paraphyses distintttigkened above. Hypothecil
without scattered bluish granules reacting K+ gr&pores 1-celled
Mycobilimbia berengeriana (A.Massal.) Hafellner & V.ith
Thallus thin, not verrucose. Paraphyses only diighhickened abov
Hypothecium with scattered bluish granules reactiig green. Spores 1(4)

celled Mycobilimbia hypnorum (Lib.) Kalb & Hafellner
Spores 2-celled 104
Spores more than 4-celled 106
Apothecial margin indistinct Myxobilimbia microcarpa (Th.Fr.) Hafellner
Apothecial margin distinct 105

Paraphyses 2-Bm thick. Spores ellipsoid, 1-(-4elled. Hypothecium wi
scattered bluish granules reacting K+ green
Mycobilimbia hypnorum (Lib.) Kalb & Hafellne
Paraphyses <@m thick. Spores ellipsoid-cylindrical, 2¢klled. Hypotheciul
without scattered bluish granules reacting K+ green
Mycobilimbia tetramera (De Not.) Hafellner & Tr

Parasitic oBaeomyces Arthrorhaphis grisea Th.Fr.

Non parasitic 107
Spores more thanun large  Myxobilimbia sabuletorum (Schreb.) Hafellner

Spores less tharp4n large 108
Apothecia brownish Bacidia herbarum (Stizenb.) Arnold
Apothecia black (sometimes bluish-pruinose) 109
Thallus whitish. Apothecia non pruinose. Epithecibright green. Most spores

2.5um broad Bacidia bagliettoana (A.Massal. & De Not.) Jatta
Thallus greyish brown. Apothecia often blushinose. Epithecium de

olivaceous green. Most spores >@rs broad Toninia coelestina (Anzi) ¥zda
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Key C: mediterranean to montane, on acid to subacidubstrata

You can use this key if your lichen was collectedgny part of Italy located below

the subalpine-alpine belts (from the mediterranegion to the beech belt, i.e. from
sea level to ca. 1800 m), on acid siliceous sutassach as granite, quartzite, acid
sandstone, etc., or on rotting wood.

Fruticose lichens: subkey C1, p. 283
Foliose lichens: subkey C2, p. 287
Squamulose lichens: subkey C3, p. 289
Crustose lichens: subkey C4, p. 290
Leprose lichens: see general key, p. 143
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Subkey C1 - Fruticose lichens

Thallus orange, K+ red Teloschistes flavicans (Sw.) Norman
Thallus of other colours, K- or K+ yellow
Thallus dark-coloured, black to dark brown
Thallus not dark-coloured
Thallus filamentous (thread-like)
Thallus non filamentous, without a ¢ext cavity (if with a central cavity, go
option 21)
With cyanobacteria; branches <0.2 mm thick
Polychidium muscicola (Sw.) Gray
With green algae; branches >0.2 mm thick
Bryoria bicolor (Ehrh.) Brodo & D.Hawksw.
Lobes >3 mm broad. Medulla P+ yellow to orangih fumarprotocetraric acid
Cetraria islandica (L.) Ach.
Lobes <3 mm broad. Medulla P-, without fumarpeetearic acid
Branches flattened, uneven, to ca. 1 mm diam., bragcopen and coar:
pseudocyphellae concave, elongate Cetraria aculeata (Schreb.) Fr.
Branches rounded, even, delicate, to ca. 0.5 mm.diaranching dense a
spinulose; pseudocyphellae flat, circular Cetraria muricata (Ach.) Eckfeldt
Thallus thin, flat in section Anaptychia ciliaris (L.) Korb.
Thallus thick, inflated to round in section
Thallus without a central cavity (section!)
Thallus with a central cavity
Thallus (fruticose thallus parts) prostrate, @insovered by greenish soredia-
like granules or by grey small scale-like strucsugghyllocladia)
Thallus (fruticose thallus parts) erect, naked
Thallus covered by greenish, sorelia; leprose, ecorticate granules; bran:
<0.3 mm diam. Leprocaulon microscopicum (Vill.) Gams
Thallus without soredibke granules but densely covered by coarse, whit

1

ArNWN
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8
9
4

10

pale grey, corticate scale-like structures (phyéldia); branches >0.5 mm diam. 11

Thallus P+ orange, with stictic acid. Podetim¢atosepn soil (if podetia nake
firmly attached to the rocl8tereocaulon vesuvianupers.)
Stereocaulon tomentosum Fr.
Thallus P- or P+ yellow, without stictic acid
Stereocaulon condensatum Hoffm.
Crustose primary thallus with evident (to 6 mmdaf) radiating marginal lobes
Baeomyces placophyllus Ach.
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24
25
25
26

26

Crustose primary thallus without marginal lobes 3
Apothecia brownish, concave to flat and marginafest, later swollen and wi
reflexed margin. Thallus and medulla UV-. Asci With stictic acid, an
variable amounts of norstictic and constictic acids
Baeomyces placophyllus Ach.
Apothecia pinkeoloured, soon swollen and emarginate. Thallus awedull
UV+ orange. Asci I+ bla. With baeomycesic acid, and variable amoun
squamatic acid and atranorin Dibaeis baeomyces (L. fil.) Rambold & Hertel
Thallus densely ramified, shrub-like 15
Thallus not or scarcely ramified, never shride-li 53
Podetia without atex (surface arachnoid under a strong lens) arttiow
squamules. Primary thallus crustose, ephemeratapty seen 16
Podetia with cortex, with or without squamules.nigniy thallus mostly evidel
squamulose 20
Thallus K+ yellow Cladonia rangiferina (L.) F.H.Wigg.
Thallus K- 17
Thallus P+ yellow Cladonia arbuscula (Wallr.) Flot. subsp. arbuscula
Thallus P+ red, or P- 18
Thallus P+ red, with fumarprotocetraric acid Cladonia ciliata Stirt.
Thallus P-, without fumarprotocetraric acid 19
Ramifications mainly dichotomous. Thallus yellowisRestricted to humi
undisturbed, mediterranean stands. Without peitasaid
Cladonia mediterranea P.A.Duvign. & Abbayes
Ramifications mainly trichotomous. Thallus grey. Wg submediterranee
With perlatolic acid Cladonia portentosa (Dufour) Coem.
Cortex disrupted into soredifie structures (a very rare species of very ht
areas) Cladonia scabriuscula (Delise) Leight.
Cortex continuous to cracked, not disrupted soi@dialike structures (commc
species) 21
Thallus K+ brownish Cladonia furcata (Huds.) Schrad.
Thallus K+ yellow, or K- 22
Thallus K+ yellow, with atranorin 23
Thallus K-, without atranorin 25
Thallus P-, without fumarprotocetraric acid Cladonia rangiformis Hoffm.
Thallus P+ red, with fumarprotocetraric acid
Podetia greenish to whitish grey, slender, densatyified, usually squamulo:
without convex, white medullary outbursts at theda
Cladonia rangiformis Hoffm.
Podetia brown, stout, noof scarcely squamulose, with evident, convex, &
medullary outbursts at the base Cladonia subrangiformis Sandst.
Thallus P+ red 26
Thallus P- 27
Podetia greenish grey, slender, squamulose, witleeident, convex, whi
medullary outbursts at the base Cladonia furcata (Huds.) Schrad.
Podetia brown, stout, with evident, convex, ehitedullary outbursts at the base
Cladonia subrangiformis Sandst.
With cups 28
Without cups 54
With soredia (do not confuse schizidia-like, timate strutures with tru
soredia!) 29
Without soredia 44
Apothecia and pycnidia scarlet red, K+ blood rédfiothecia are absent, lool
the margins of cups for pycnidia !) 30
Apothecia and pycnidia pale to dark brown, K-

Primary squamules large (>0.5 cm diam.). ThaKus yellow, KC- or KC+
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30
31
31
32

32

35

36

36
37

43
44
44
45

45

yellowish, P+ orange, with thamnolic acid, withashic acid
Cladonia digitata (L.) Hoffm.
Primary squamules small to middle-sized (<0.5 diam.). Thallus K- KC+
yellow, P-, with usnic acid, without thamnolic acid 31
Podetia with broad cups and short stalks (likpyRQidatg
Cladonia pleurota (Flérke) Schaer

Podetia slender, with long stalks and narrowscup 32
Podetia mostly without cups, and then with poingéedis, but sometimes w
narrow, lacerated cups. With usnic and sometimesrsatic acids, witho
zeorin. Thallus UV+ white or UV- Cladonia sulphurina (Michx.) Fr.
Podetia with narrow, more or less regular cups,emarely pointed, squamulc
esp. toward the base. With usnic acid and zeohallTs always UV-

Cladonia deformis (L.) Hoffm.
Thallus K+ yellow turning to red, C+ red, KC+ redthvcryptochlorophaeic ac
Cladonia cryptochlorophaea Asahina

Thallus K+ yellow or K-, without cryptochloropéia acid 34
Thallus K+ yellow 35
Thallus K- 36

Primary squamules large, with distinct brownislpitakish veins below. Witho
atranorin. Extremely rare in Italy, restricted tantid-warm mediterranean stands
Cladonia cyathomorpha Walt.Watson
Primary squamules without veins below. With radrin. More common
Cladonia humilis (With.) J.R.Laundon
Soredia granular (here we include also some spegdifesschizidia). Cups broe
with short stalks (like those @. pyxydata
Soredia farinose. Cups narrow, with long stalks. 39
Thallus KC+ red, with merochlorophaeic acid (vilaghthe reaction is visible
extracts only!) Cladonia merochlorophaea Asahina
Thallus KC-, without merochlorophaeic acid
Thallus UV-. With fumarprotocetraric acid only
Cladordhlorophaea (Florke ex Sommerf.) Spreng.
Thallus UV+ bluish white. With grayanic and fumabtocetraric acids
Cladonia grayi Sandst.
Cups regular
Cladonia fimbriafa.) Fr.

Cups, when present, irregular 40
Thallus P+ yellow changing to orange-red Cladonia rei Schaer.

Thallus P-, or P+ red 41
Thallus P- 42
Thallus P+ red 43

Cups open at the bottom (i.e. with a hole). \Bghamatic acid
Cladonia cenotea (Ach.) Schaer.
Cups closed at the bottom. With homosekikaic acid Cladonia rei Schaer.
Podetia >4 cm tall, corticate only at base, norasguose. Thallus pale grey
whitish, sometimes with a greenish or brownisheing
Cladonia subulata (L.) F.H.Wigg.
Podetia <4 cm tall, squamulogenular to partly decorticate. Thallus gree

brown Cladonia ramulosa (With.) J.R.Laundon
Apothecia and pycnidia scarlet red 45
Apothecia and pycnidia brown 47
With squamatic acid (UV+ white). Podetia >3 cm,tdinsely squamulose, w

long stalks and and narrow cups Cladonia bellidiflora (Ach.) Schaer.

Without squamatic acid (UV-). Podetia <3 cm, taflarcely or nosgquamulos:
with short stalks and broad cups, similar to thoB€. pyxidata(if you cannc
assess chemical differences among the following,tgmur samples could 46
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50
50
51
51
52
52

53

called ‘Cladonia coccifera (L.) Willd. s.lat)’

With usnic and barbatic acids Cladonia borealis S. Stenroos
With usnic acid and zeorin Cladonia coccifera (L.) Willd.
Thallus K+ yellow 48
Thallus K- 50

Thallus P+ orange, with thamnolic and barbatidsa

Cladonia squamosa Hoffm. var. subsquamosa (Leightain.
Thallus P+ red, with fumarprotocetraric acid 49
Squamules pinkish grey below Cladonia firma (Nyl.) Nyl.
Squamules grey below, without a pinkish hue

Cladonia subcervicornis (Vain.) Kernst.
Thallus P-, with squamatic acid, without fumatpcetraric acid
Cladonia squamosa Hoffm. var. squamosa

Thallus P+ red, with fumarprotocetraric acid 51
Podetia <4 cm tall 52
Podetia >4 cm tall 53

Squamules bluish-grey below. Podetia prolifagafrom the centre
Cladonia cervicornis (Ach.) Flot. subsp. cervicornis

Squamules white below. Podetia non proliferating pooliferating from th
margin Cladonia pyxidata (L.) Hoffm.
Podetia proliferating from the centre (forming sewestocks of superimpos
cups); squamules bluish grey below

Cladonia cervicornis (Ach.) Flot. subsp. verticillai@loffm.) Ahti
Podetia non proliferating, or proliferating fromethmargin; squamules wh

below Cladonia phyllophora Hoffm.

With soredia 55
Without soredia 63
Apothecia and pycnidia scarlet red 56
Apothecia and pycnidia brown 58

Thallus K+ yellow, with thamnolic acid

Cladonia macilenta Hoffm. subsp. macilenta
Thallus K-, without thamnolic acid 57
Podetia smalland inconspicuous, <0.5 cm tall, yellowish greyinfary
squamules to 4 mm long. Extremely rare in ItalyCladonia incrassata Flérke
Podetia stout, >1 cm tall, yellowish green. Rrysquamules 8-mm long

More common species go back to option 32

Thallus P+ yellow, slowly changing to orange-red Cladonia rei Schaer.

Thallus P+ rapidly red, or P- 59
Thallus P-, without fumarprotocetraric acid Cladonia rei Schaer.

Thallus P+ red, with fumarprotocetraric acid 60
Podetia >4 cm tall Cladonia cornuta (L.) Hoffm.

Podetia <4 cm tall 61

Podetia phyllopodiate, i.e. arising fromlaéd primary squamules, dens
squamulose, pycnidia generally on the squamulesy,Vi&are, restricted

lowland areas Cladonia pseudopityrea Vain.
Podetia not phyllopodiate, squamulose at;, pycnidia mostly on the pode
Not very rare, found both in lowland and uplandaare 62

Soredia farinose, podetia non-squamulose, @arsglose only at the base
Cladonia coniocraea (Flérke) Spreng.
Soredia granulose, podetia densely and minatpigmulose
Cladonia ramulosa (With.) J.R.Laundon

Thallus K+ red, with norstictic acid Cladonia polycarpoides Nyl.

Thallus K+ yellow or K-, without norstictic acid 64
Thallus K+ yellow 65
Thallus K- 69
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Thallus P+ orange, with thamnolic acid
Cladonia squamosa Hoffm. var. subsquamosa (Leightain.

Thallus P+ red or P-, without thamnolic acid 66

Thallus P+ red, with fumarprotocetraric acidCladonia cariosa (Ach.) Spreng.
Thallus P-, without fumarprotocetraric acid 67
Thallus KC+ yellowish, with usnic acid. Apotheeiad pycnidia palgellowisk
brown Cladonia botrytes (K.G.Hagen) Willd.
Thallus KC-, without usnic acid. Apothecia ary¢mdia dark brown 68
Primary thallus squamulose. Podetia >0.5 mm diaery thick-walle, with
medullary hyphae running parallel to the surface
Cladonia cariosa (Ach.) Spreng.

Primary thallus crustose. Podetia <0.5 mm digrn;walled

Pycnothelia papillaria (Ehrh.) L.M.Doufur

Apothecia and pycnidia scarlet red 70
Apothecia and pycnidia brown 71
Thallus KC+ yellow, with usnic and squamatic acigsllowish green. Pode
densely squamulose, 3-5 cm tall Cladonia bellidiflora (Ach.) Schaer.

Thallus KC; with barbatic and (rarely) thamnolic acids, giskrgrey. Podet
non-squamulose, or squamulose only at the baseni {all
Cladonia macilenta Hoffm. subsp. floerkeana (Fr.) V.wh
Thallus C+ bright emerald green, with baeomycesit squamatic acids, a
strepsilin. Extremely rare, presence in ltaly dulsio
Cladonia strepsilis (Ach.) Grognot
Thallus C-, with a different chemistry 72
Thallus P-, without fumarprotocetraric acid 73
Thallus P+ red, with fumarprotocetraric acid
Podetia thin, non squamulose, greenish-yellowtisld mm tall. Apothea ant
pycnidia very pale yellowish brown. With usnic acidithout squamatic aci
Medulla UV- Cladonia botrytes (K.G.Hagen) Willd.
Podetia thick, densely squamulose, whitish gtey5 cm tall. Apothecia ah
pycnidia medium to dark brown. Without usnic acwdith squamatic aci
Medulla UV+ white Cladonia squamosa Hoffm. var. squamosa
Primary squamules large, cream-coloured below
Cladonia foliacea (Huds.) Willd.
Squamules small to middle-sized, pure whiteveelo 75
Podetia, when present, <3 mm tall. With fumarpretmric acid. Primai
squamules middle-sized, to 7 mm long Cladonia caespiticia (Pers.) Flérke
Podetia >10 mm tall. With fumarprotocetraric aciddavariable amounts
ursolic acid. Primary squamules very small (<1 ronmg)
Cladonia peziziformis (With.) J.R.Laundon

Subkey C2 - Foliose lichens

Thallus bright yellow to orange Xanthoria calcicola Oksner

Thallus of other colours 2
Thallus dark, from black to dark brown 3
Thallus not dark 12
With soredia or isidia 4
Without soredia or isidia 7

With soredia. Thallus heteromerous, not gelanoben wet

Nephroma parile (Ach.) Ach.
With isidia. Thallus homeomerous, gelatinous wien (if thallus heteromerou
with isidia-like marginal structures, see optMassalongia carnoga 5
Isidia granulose, not flattened Collema tenax (Sw.) Ach.
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20

21

21

22

23
23

Isidia flattened, spathulate 6
Lobes brown, ascending, ear-like, not very thidken wet. Spores 4-Gelled
sometimes submuriform, >10n broad  Collema crispum (Huds.) F.H.Wigg.
Lobes blackish brown to black, not ascending @adike, very thick when we
Spores 5-6-celled, never submuriform, 44f broad

Collema flaccidum (Ach.) Ach.
Thallus stratified, not gelatinous when wet. Uppartex composed by 81ayer:

of cells Massalongia carnosa (Dicks.) Korb.
Thallus not stratified, gelatinous when wet. Uppertex absent, or composed
1(-3) layers of cells 8

Thallus with thin transparent hairs, esp. atrttaggin

Leptochidium albociliatum (Desm.) M.Choisy
Thallus without hairs
Thallus thick, without cortex Collema tenax (Sw.) Ach.
Thallus thin, with arevident cortex composed by a single layer of arrgudls
(observe a lobe under the microscope from above) 10
Lobes suberect, cucullate, with revolute, entii@rgin, appearing tuldée esp
above, with antler-like tips Leptogium corniculatum (Hoffm.) Minks
Margin of lobes not revolute-cucullate, tips eeantler-like 11
Edge of lobes more or less entireeptogium gelatinosum (With.) J.R.Laundon
Edge of lobes deeply dilacerate-fringed Leptogium lichenoides (L.) Zahlbr.
Photobiont cyanobacterid@stog (photobiont layer bluish green in section)

Photobiont chlorococcoid (photobiont layer btigheen in section) 24
With soredia or isidia 14
Without soredia or isidia 15
With soredia Peltigera didactyla (With.) J.R.Laundon

With isidia Peltigera praetextata (Sommerf.) Zopf 25

Veins on lower surface absent (either loweramerfuniforny pale at the marg

and dark in the centre, or lower surface blackhwitattered white spots)
Peltigera elisabethae Gyeln.

Veins on lower surface present (to observe thesyaiarefully clean the ent

lower surface!) 16
Thallus non tomentose 17
Thallus tomentose at least at the margin ofddlens!) 22
Veins and rhizines whitish to pale ochraceowosvar 18
Veins and rhizines dark brown to black, at leashallus centre 19

Veins distinctly raised, whitish, sometimes galewn in the centre
Peltigera degenii Gyeln.
Veins flattened, pale ochraceous brown Peltigera hymenina (Ach.) Delise
Lobes >3 cm broad, rhizines mostly slender >5lomg
Peltigera neopolydactyla (Gyeln.) Gyeln.

Lobes <3 cm broad, rhizines <5 mm long 20
Lower surface pale at margin, dark in the centiigh wmdistinct venation. Lobt
often faintly pruinose at margin Peltigera neckeri Mull.Arg.
Lower surface with a very distinct patternreficulated, dark veins. Lobes
pruinose at margin 21

Apothecia horizontal, rounded. Rhizines fasciculaseparate, arranged
concentric lines (clean carefully the lower face!)

Peltigera horizontalis (Huds.) Baumg.
Apothecia erect, saddlbaped. Rhizines becoming confluent, not arrang

concentric lines Peltigera polydactyla (Neck.) Hoffm.
Lobes 6-10 mm broad Peltigera rufescens (Weiss) Humb.
Lobes >10 mm broad 23
Rhizines slender, more or less simple Peltigera praetextata (Sommerf.) Zo
Rhizines squarrose Peltigera membranacea (Ach.) Nyl.
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With soredia or isidia

Without soredia or isidia

Without pseudocyphellae

With linear pseudocyphellae

With isidia. Thallus K+ yellow, with atranorifParmelina tiliacea (Hoffm.) Hale
With soredia. Thallus K-, without atranoriRhaeophyscia hispidula (Ach.) Essl.

With isidia Parmelia saxatilis (L.) Ach.
With soredia Parmelia sulcata Taylor
With conspicuous marginal cilia Anaptychia ciliaris (L.) Korb.

Without marginal cilia

Veins on lower surface present
Veins on lower surface absent
Thallus brown- Lobes <1 mm broad) Anaptychia bryorum Rbe
Thallus greenish. Lobes >1 mm bradanthoparmelia somloénsis (Gyeln.) Hale

Peltigera aphthosa (L.) Willd.

Subkey C3 - Squamulose lichens

Photobiont cyanobacterial (photobiont layer Biugseen in section)
Photobiont chlorococcoid (photobiont layer brighten in section)
Thallus dark, from black to dark brown
Thallus not dark Protopannaria pezizoides (Weber) M.Jgrg. & S.Ekman
Thallus not gelatinous when wet. Photobiontsriaetl to a welldelimited laye
(section!). Massalongia carnosa (Dicks.) Korb.
Thallus more or less gelatinous when wet. Photdbidtomogeneously spre
throughout the thallus (section!)
Thallus with thin transparent hairs (lens!)
Leptochidium albociliatum (Desm.) M.Choi
Thallus without thin transparent hairs
Edge of lobes deeply dilacerate Leptogium lichenoides (L.) Zahlbr.
Edge of lobes more or less entireeptogium gelatinosum (With.) J.R.Laundon
Squamules subfoliose, ascending, bifactdhdoniag
Squamules of different forms, but not subfoliaszending, and bifacial
Squamules with soredia
Squamules without soredia
Squamules whitish grey, <3 mm long, deeply irtiisgranulosésorediose”
With thamnolic acid and variable amounts of barbaicid. Apothecia at
pycnidia (when present) brown Cladonia parasitica (Hoffm.) Hoffm.
Squamules greenish, >5 miong, rounded, with marginal soredia. W
thamnolic acid only. Apothecia and pycnidia (wheegent) bright red
Cladonia digitata (L.) Hoffm
Thallus K+ red Cladonia polycarpoides Nyl.
Thallus K+, or K+ yellow
Thallus K+ yellow
Thallus K-
Thallus P+ orange, with thamnolic acid, withfurharprotocetraric acid
Cladonia squamosa Hoffm. var. subsquamosa (Leighgin.
Thallus P+ red, without thamnolic acid, with famprotocetraric acid
Lower surface of squamules reddish grey Cladonia firma (Nyl.) Nyl.
Lower surface of squamules lead gre€ladonia subcervicornis (Vain.) Kernst.
Thallus C+ bright emerald green, with baeomycesid squamatic acids ¢
strepsilin Cladonia strepsilis (Ach.) Grognot
Thallus C-, with a different chemistry
Thallus P-, without fumarprotocetraric acid
Cladonia squamosa Hoffm. vargsiamos:
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26
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27
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Thallus P+ red, with fumarprotocetraric acid 15
Squamules white below 16
Squamules grey to pale yellowish below 17
Squamules greenish grey, less than 0.4 mm thstdending
Cladonia caespiticia (Pers.) Florl
Squamules more or less brownish, 1-2 mm tharkning a subrosulate crust
Cladonia pocillum (Ach.) O.J. Rict
Squamules bluish grey below. Without usnic acid
Cladonia cervicornis (Ach.) Flot. subsp. cervicori
Squamules pale yellowish below. With usnic acid
Cladonia foliacea (Huds.) Willc
With isidia Trapeliopsis wallrothii (Sprendertel & Gotth.Schneid.
Without isidia 19
With punctiform pseudocyphellae Toninia toepfferi (Stein) Navas
Without pseudocyphellae 20
With apothecia (thallus positive or negativ&tcC, KC and P) 21
With perithecia (thallus always K-, C-, KC-, P-) 27
Thallus bright-coloured, yellowish-green, orangeed 22
Thallus not bright-coloured, of other colours 23
With radiating marginal lobes go to subkey D4, option 10
Without radiating marginal lobes go to subkey D4, option 12
Apothecia lecanorine, with a thalline margintedming algal cells
Solenopsora holophaea (Mont.) San
Apothecia non lecanorine, without a thalline giracontaining algal cells 24
Most spores more than 5-celled, needle-shaped
Toninia squalida (Ach.) A.Masse
Most spores less than 5-celled, not needle-shape 25
Spores 1-celled Toninia tristis (Th.Fr.) Th.Fr. subsp. pseudotabacinBimdal
Spores 2-celled 26
Hypothecium without orange and yellow pigments.tBggium brown. Spor
13.5-20.5 x 3.5-pm Toninia tristis (Th.Fr.) Th.Fr. subsp. tristis
Hypothecium with orange (K+red) and yellow YKpigments. Epitheciu

brownish to greenish brown. Spores 12.5-19 x 354/,
Toninia tristis (Th.Fr.) Th.Fr. subsp. asiaeentralis (H.Magn.) Timda
Thallus without hairs. Cells of lower cortex arranged értical rows (section!

Conidia 5-7um long Plaicich adami-borosi Szatala
Thallus with fine hairs. Cells of lower cortex notranged in vertical row
Conidia 3-5um long Placidium pikdtim (Breuss) Breuss

Subkey C4 - Crustose lichens

With cyanobacteria (photobiont layer bluish-gre@esection) 2
Without cyanobacteria (photobiont layer brigheegr to orange-green in section) 3
Spores 1-celled. Thallus subleprose Moelleropsis nebulosa (Hoffm.) Gyeln.
Spores submuriform. Thallus not subleproseEpiphloea terrena (Nyl.) Trevis.
Thallus dark, from black to very dark brown

Thallus not dark 8
With soredia Trapeliopsis gelatinosa (Flérke) Coppins & P.James
Without soredia 5

Thallus KC+ red, with gyrophoric acid
Placynthiella icmalea (Ach.) Coppins & P.Jarr
Thallus KC-, without gyrophoric acid 6
Thallus smooth. Spores subglobose, pitlong
Japewia tornoénsis (Nyl.) Tansbe
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11

11

12

12

13

13

Thallus granulose. Spores ellipsoid, <ién long. Epithecium brown |
epithecium green see opt.Bapeliopsis gelatinoga 7
Granules wart-like (100-3Q@m), becoming yellowish green when wet
Placynthiella oligotropha (J.R.Laundon) Coppins & Paine:
Granules small, less than j0®, not becoming yellowish green when wet
Placynthiella uliginosa (Schrad.) Coppins & P.Jan
Thallus bright (greenish-) yellow to orange 9
Thallus not bright yellow to orange 14
Thallus composed by very small (<0.4 mm diam.),naed, scattered, bri¢
yellow-green granules. Apotecia perithecioid to urceokatggll (<0.5 mm diam.

immersed in the granules 10
Thallus and apothecia different 13
Disc of the apothecia not exposed (apothecia pemibid, the warts openi
through a narrow pore) 11
Disc of the apothecia at least partly exposed 12
Spores oblong-obtuse, 3-4(-5) x 1-JB). Paraphyses absent, substitutes
periphyses. Thelocarpon intermediellum Nyl.

Spores subglobose to broadly ellipsoid, 1.5)4(-6.5-2um. Paraphyses present.
Thelocarpon laureri (Flot.) Ny.
Periphyses absent. Paraphyses branched (carefofigne many paraphy:
under the microscope!). Asci |+ pale blue,Reeomyces
Thelocarpon lichenicola (Fuckel) Poelt & Hafellne
Periphyses present. Paraphyses not brancheba@nsoil, or, if orBaeomyces

asci I- Thelocarpon epibolum Nyl.
Mostly on wood, very rarely on soil. Thallus of s#dy packed, granular eleme
Apothecia rare Candelariella kuusamoénsis Résénen

Mostly on siliceous rocks, but not unfrequent onsees and mineral soil o
siliceous substrata. Thallus from granulose to kiobllate, with flat lobules, n
forming convex pillows of densely packed coralleldments. Apothecia frequent

Candelariella vitellina (Hoffm.) Mull.Arg
With soredia or isidia

Without soredia or isidia 20
Thallus with isidia  Trapeliopsis wallrothii (Spreng.) Hertel & Gotth.Sckeid.
Thallus with soredia 16
Thallus K+ yellow Baeomyces rufus (Huds.) Rebent.
Thallus K- 17

Thallus greenish, entirely leprose-sorediate;, Kth pulvinic acid derivatives
Chaenotheca furfuracea (L.) Tibe
Thallus not greenish, not entirely lepreseediate, KC+ red to orange, with
pulvinic acid derivatives 18
Thallus with orange-red, K+ red patches (anthiraanes)
Trapeliopsis pseudogranulosa Coppins & P.Jar
Thallus without orange-red, K+ red patches (moaguinones) 19
Thallus C+, KC+ orangeed. Soredia grouped into maculiform soralia. Agott
lecanorine, >2 mm diam. Spores >3 long
Ochrolechia androgyna (Hoffm.) Arnol
Tallus C+, KC+ red. Soredia diffuse. Apothecia Hemanorine, < 2 mm dial

Spores <1fum long Trapeliopsis granulosa (Hoffm.) Lumbsch
Thallus with radiating marginal lobes Baeomyces placophyllus Ach.
Thallus without marginal lobes 21
With perithecia 22
With apothecia 24
Spores 2-celled Epigloea grummannii Débbeler
Spores not 2-celled 23
Spores 4-celled Thelidium zwackii (Hepp) A.Massal.
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Spores not 4-celled
Protothelenella sphinctrinoidella (Nyl.) H.Mayrhofe& Poelt

Apothecia lecanorine, with a thalline margintedming algal cells 25
Apothecia non lecanorine, without a thalline givar 27
Spores more than 4-celled Rinodina intermedia Bagl.
Spores 1- to 2-celled 26
Spores 1-celled Trapelia coarctata (Sm.) M.Choisy
Spores 2-celled

Caloplaca cerina (Hedw.) Th.Frvar. muscorum (A.Massal.) Jat
Thallus KC+ yellow. Apothecia stipitate 28
Thallus KC-, KC+ orange, or KC+ red. Apotheciaallsunot stipitate 29
Thallus and medulla UV-Apothecia reddish brown. With stictic acid,

variable amounts of norstictic and constictic acids
Baeomyces rufus (Huds.) Rebe
Thallus and medulla UV+ orange. Apothecia paliek-goloured. Witl
baeomycesic acid, and variable amounts of squameiticand atranorin
Dibaeis baeomyces (L. fil.) Rambold & Her

Thallus KC+ orange 30
Thallus KC+ red or KC- 31
Apothecia pink to pale orange-pink Icmadophila ericetorum (L.) Zahlbr.
Apothecia dark-coloured Buellia insignis (Hepp) Th.Fr.
Thallus KC+ red 32
Thallus KC- 34
Spores 1-celled Trapeliopsis granulosa (Hoffm.) Lumbsch
Spores 2- to 4-celled 33
Macroconidia less than n long. Apothecia frequent. Spores (11-)15-23]-x
3-5(-6)um Micarea peliocarpa (Anzi) Coppins & R.Sant.
Macroconidia flexuous, filiform, 50-110 xim. Apothecia rare. Spores (19-)23
34(-38) x 4.5-um Micarea cinerea (Schaer.) Hedl.
Apothecia pale-coloured 35
Apothecia dark-coloured 38
Spores 2-celled Micarea prasina Fr.
Spores 1- or 4-celled 36
Spores 4-celled Mycobilimbia pilularis (Kérb.) Hafellner & Turk
Spores 1-celled 37
Apothecial margin (section!) colourless outsideleparown inside. Thallt
continuous, whitish grey Biatora subduplex (Nyl.) Printzen
Apothecial megin (section!) more or less pale brown, uniformdgloured
Thallus granulose, greyish-green Biatora vernalis (L.) Fr.
Thallus K+ yellow Buellia insignis (Hepp) Th.Fr.
Thallus K- 39
Thallus P+ red Micarea lignaria (Ach.) Hedl. var. lignaria
Thallus P- 40
Spores 4-celled 41
Spores not 4-celled 42
Thallus thick, composed of small lobulate aredlans!)

Myxobilimbia lobulata (Sommerf.) Hafellne
Thallus thin, continuous, not composed of lotaubreolae

Micarea botryoides (Nyl.) Coppil

Spores 1-celled 43
Spores not 1-celled 45
Spores subglobose, 12-16 per ascus Steinia geophana (Nyl.) Stein
Spores not subglobose, 8 or more than 32 pasasc 44
Thallus gelatinous when wet, granulose. Spo&spen long, broadly ellipsoi

Paraphyses simple, not anastomosing. Asci cyliatric
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Aphanopsis coenosa (Ach.) Coppins & P.Jar

Thallus not gelatinous when wet, more or lesgtinoous. Spores <2fm long
Paraphyses ramified, anastomosing. Asci clavate

Micarea bauschiana (Kérb.) V.Wirth & ¥zde

Spores more than 4-celled Gyalideopsis athalloides (Nyl.)é&da
Spores 2-celled 46
Spores pigmented Amandinea punctata (Hoffm.) Coppins & Scheid.
Spores hyaline a7
Epithecium K+ violet Micarea prasina Fr.
Epithecium K- 48
Hypothecium pale to colourless Catillaria contristans (Nyl.) Zahlbr.
Hypothecium dark 49

Epithecium N-. Spores oval, 1-4-celled Micarea botryoides (Nyl.) Coppins
Epithecium N+ red. Spores ellipsoid-cylindridqal)-2-celled
Micarea melaenida (Nyl.) Coppit
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Key D: mediterranean to montane, on subneutral to &asic
(calcareous) substrata

You can use this key if your lichen was collectedgny part of Italy located below
the subalpine-alpine belts (from the mediterranegion to the beech belt, i.e. from
sea level to ca. 1800 m), on calcareous or dolomitbstrata, on in areas with base-
rich siliceous rocks such as calciferous schidtifemous sandstone, basalt, etc. If
your species was collected on rotting wood, yotebefo to key C.

Fruticose lichens: subkey D1, p. 295
Foliose lichens: subkey D2, p. 297
Squamulose lichens: subkey D3, p. 299
Crustose lichens: subkey D4, p. 304
Leprose lichens: see general key, p. 243

Subkey D1 - Fruticose lichens

1 Thallus orange, K+ red. Restricted to humid mediteean stands, extrem
rare Teloschistes flavicans (Sw.) Norman

1 Thallus of other colours, K- or K+ yellow 2
2 Thallus dark-coloured, black to dark brown 3
2 Thallus not dark-coloured 5
3 Thallus small-filamentous (thread-like), with apdvacteria

Polychidium muscicola (Sw.) Gray
3 Thallus non filamentous (flattened), with greéyaa 4
4 Lobes >3 mm broad. Medulla P+ yellow to orangi¢h fumarprotocetraric acid

Cetraria islandi¢ga.) Ach.
4 Lobes <3 mm broad. Medulla P-, without fumarpeetearic acid
go to subkey C1, option 6

5 Thallus without a central cavity (section!) 6
5 Thallus with a central cavity 7
6 Thallus (fruticose thallus parts) densely coveteg greenish sorediéke
granules Leprocaulon microscopicum (Vill.) Gams
6 Thallus (fruticose thallus parts) erect, naked goto key C1, option12 9
7 Thallus densely ramified, shrub-like 8
7 Thallus not, or scarcely ramified, never shrude-li 16
8 Podetia without cortex (surface arachnoid undert@ng lens), withot
squamules. Primary thallus crustose, ephemeratapty seen 9
8 Podetia with cortex, with or without squamules.niniy thallus mostly evidel
squamulose 10
9 Thallus P+ red, with fumarprotocetraric acid Cladonia ciliata Stirt.
9 Thallus P-, without fumarprotocetraric acid

Cladonia mediterranea P.A.Duvign. & Abbayes
10 Cortex disrupted into sorediie structures (a very rare species of very ht

areas) Cladonia scabriuscula (Delise) Leight.
10 Cortex continuous to cracked, not disrupted smt@dialike structures (commc
species) 11
11 Thallus K+ brownish Cladonia furcata (Huds.) Schrad.
11 Thallus K+ yellow, or K- 12
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14
15
15
16
16
17

17
18

18

19
20

29

29
30
30
31

31

Thallus K+ yellow, with atranorin 13
Thallus K-, without atranorin 15
Thallus P-, without fumarprotocetraric acid Cladonia rangiformis Hoffm.
Thallus P+ red, with fumarprotocetraric acid 14
Podetia greenish to whitigitey, slender, densely ramified, usually squamy
without convex, white medullary outbursts at theeba

Cladonia rangiformisdffm.
Podetia brown, stout, non- or sy squamulose, with evident, convex, w

medullary outbursts at the base Cladonia subrangiformis Sandst.
Podetia greenish grey, slender, squamulose, witleeident, convex, whi
medullary outbursts at the base Cladonia furcata (Huds.) Schrad.

Podetia brown, stout, with evident, convex, ehitedullary outbursts at the base
Cladonia subrangiformis Sandst.

With cups 17
Without cups 32
With soredia (do not confuse schizitdllke, corticate structures with tr

soredia!) 18
Without soredia 26

Thallus K+ yellow turning to red, C+ red, KC+ red thveryptochlorophaeic ac
Cladonia cryptochlorophaea Asahina

Thallus K+ yellow or K-, without cryptochloropéia acid 19
Thallus K+ yellow Cladonia humilis (With.) J.R.Laundon
Thallus K- 20
Soredia granular. Podetia with broad cups amit sttalks (like those o€.
pyxidate) 21
Soredia farinose. Podetia elongate, with namops on long stalks 22
Thallus KC+ red, with merochlorophaeic acid (warnitig reaction is visible
extracts only!) Cladonia merochlorophaea Asahina
Thallus KC-, without merochlorophaeic acid Cladonia chlorophaea

Cups regular (round in outline) Cladonia fimbriata (L.) Fr.

Cups, when present, irregular 23
Thallus P+ yellow changing to orange-red Cladonia rei Schaer.
Thallus P-, or P+ red 24
Thallus P+ red Cladonia ramulosa (With.) J.R.Laundon
Thallus P- 25

Cups open at the bottom (i.e. with a hole). \Wghamatic acid
Cladonia cenotea (Ach.) Schaer.

Cups closed at the bottom. With homosekikaic acid Cladonia rei Schaer.
Thallus K+ yellow 27
Thallus K- 29
Thallus P+ orange, with thamnolic and barbatidsa

Cladonia squamosa Hoffm. var. subsquamosa (Leightain.
Thallus P+ red, with fumarprotocetraric acid 28
Squamules pinkish grey below Cladonia firma (Nyl.) Nyl.
Squamules lead-grey below, without a pinkish hue

Cladonia subcervicornis (Vain.) Kernst.
Thallus P-, with squamatic acid, without fumatpcetraric acid
Cladonia squamosa Hoffm. var. squamosa

Thallus P+ red, with fumarprotocetraric acid 30
Podetia >4 cm tall Cladonia dimorpha S. Hammer
Podetia <4 cm tall 31
Thallus more or less brownish. Primary squam@lB®2 mm thick, flat, formin
a thick subrosulate crust Cladonia pocillum (Ach.) O.J. Rich.
Thallus greyislgreen. Primary squamules <0.5 mm thick, more ois
ascending, never forming a thick subrosulate crust
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Cladonia pyxidata (L.) Hoffm.

With soredia 33
Without soredia 37
Thallus P+ yellow, slowly changing to orange-red Cladonia rei Schaer.
Thallus P+ rapidly red, or P- 34
Thallus P-, without fumarprotocetraric acid Cladonia rei Schaer.
Thallus P+ red, with fumarprotocetraric acid
Podetia phyllopodiate, i.e. arising from inflatednpary squamules, dens
squamulose, pycnidia generally on the squamulesy,Vi&are, restricted
lowland areas Cladonia pseudopityrea Vain.
Podetia not phyllopodiate, squamulose or not, mianimostly on the podet
Not very rare, found both in lowland and uplandaare 36
Soredia farinose, podetia non-squamulose, @arsglose only at the base
Cladonia coniocraea (Flérke) Spreng.
Soredia granulose, podetia densely and minatpigmulose
Cladonia ramulosa (With.) J.R.Laundon
Thallus K+ red, with norstictic acid 38
Thallus K+ yellow or K-, without norstictic acid 39
Thallus K+ rapidly red, P+ red, without atramoriCladonia polycarpoides Nyl.
Thallus K+ yellow, then slowly red, P+ orangdlgw®, with atranorin
Cladonia symphycarpa (Florke) Fr.
Thallus K+ yellow 40
Thallus K- 41
Thallus P+ orange, with thamnolic acid
Cladonia squamosa Hoffm. var. subsquamosa (Leightain.
Thallus P+ red or P-, without thamnolic aci€ladonia cariosa (Ach.) Spreng.
Thallus P-, without fumarprotocetraric acid
Cladonia squamosa Hoffm. var. squamosa
Thallus P+ red, with fumarprotocetraric acid
Squamules small, white below Cladonia caespiticia (Pers.) Florke
Squamules large, cream-coloured below  Cladonia foliacea (Huds.) Willd
Subkey D2 - Foliose lichens
Thallus bright yellow to orange Xanthoria calcicola Oksner
Thallus of other colours 3
Thallus dark, from black to dark brown 4
Thallus not dark 17
With soredia or isidia 5
Without soredia or isidia 8
With soredia. Thallus heteromerous, not gelasneben wet
Nephroma parile (Ach.) Ach.
With isidia. Thallus homeomerous, gelatinous wiveih 6
Isidia granulose, not flattened Collema tenax (Sw.) Ach.
Isidia flattened, spathulate 7
Lobes brown, ascending, ear-like, not very thidken wet. Spores 4-@elled

sometimes submuriform, >30m broad  Collema crispum (Huds.) F.H.Wigg.
Lobes blackish brown to black, not ascending eardike, very thick when we
Spores 5-6-celled, never submuriform, £ broad
Collema flaccidum (Ach.) Act

Thallus with thin transparent hairs, esp. atntiaegin

Leptochidium albociliatum (Desm.) M.Choi
Thallus without hairs 9
Thallus thin, with an evident cortex composed bsirgle layer of angular ce
(observe a lobe under the microscope from above)
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Thallus thick, without cortex 12
Lobes suberect, cucullate, with revolute, entir@rgin, appearing tubléee esp
above, with antler-like tips Leptogium corniculatum (Hoffm.) Minks
Margin of lobes not revolute-cucullate, tips eeantler-like 11
Edge of lobes more or less entireeptogium gelatinosum (With.) J.R.Laundon
Edge of lobes deeply dilacerate-fringed Leptogium lichenoides (L.) Zahlbr.

Spores 2-celled Collema coccophorum Tuck.
Spores not 2-celled 13
Spores 4-celled Collema tenax (Sw.) Ach.
Spores not 4-celled 14
Spores 1-celled 15
Spores more than 4-celled 16

Spores ellipsoid, 20-33 x 10-iBh Lempholemma chalazanum (Ach.) de Lesd.
Spores globose, 9-14 x 91 Lempholemma polyanthes (Bernh.) Malme

Spores 8 per ascus Collema tenax (Sw.) Ach.
Spores (2-)4 per ascus Collema limosum (Ach.) Ach.
Photobiont cyanobacterid@stod (photobiont layer bluish green in section) 18
Photobiont chlorococcoid (photobiont layer btigkeen in section) 35
With soredia or isidia 19
Without soredia or isidia 21
With soredia Peltigera didactyla (With.) J.R.Laundon

With isidia 20

Isidia peltate (attached by a single point ia tentre), scatted on the upp
surface. Thallus usually <1 cm broad. Veins flatén

Peltigera lepidophora (Vain.) Bitte

Isidia spathulate (flattened, and erect, attachethé basis), mostly located alc
cracks. Thallus usually >5 cm broad. Veins raised

Peltigera praetextata (Sommerf.) Zo

Veins on lower surface absent (either lower surfatiéormly pale at the marc

and dark in the centre, or lower surface blackhsitattered white spots)
Peltigera elisabethae Gye
Veins on lower surface presdid observe the veins, carefully clean the e

lower surface!) 22
Thallus non tomentose 23
Thallus tomentose at least at the margin ofdglans!) 28
Veins and rhizines whitish to pale ochraceowsvar 24
Veins and rhizines dark brown to black, at leashallus centre 25

Veins distinctly raised, whitish, sometimes gaiewn in the centre
Peltigera degenii Gyeli
Veins flattened, pale ochraceous brown  Peltigera hymenina (Ach.) Delise
Lobes >3 cm broad, rhizines mostly slender >5lomg
Peltigera neopolydactyla (Gyeln.) Gye

Lobes <3 cm broad, rhizines <5 mm long 26
Lower surface pale at margin, dark in the centié wmdistinct venation. Lobs
often faintly pruinose at margin Peltigera neckeri Mull.Arg.
Lower surface with a very distinct pattern of retated, dark veins. Lobes |
pruinose at margin 27

Apothecia horizontal, rounded. Rhizines fasciculaseparate, arranged
concentric lines (clean carefully the lower face!)

Peltigera horizontalis (Huds.) Baum
Apothecia erect, saddétraped. Rhizines becoming confluent, not arrang

concentric lines Peltigera polydactyla (Neck.) Hoffm.
Lobes 6-10 mm broad 29
Lobes >10 mm broad 32
Rhizines and veins long remaining pale Peltigera ponojensis Gyeln.
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Rhizines and veins soon darkening 30

Rhizines near the margin slender, simple, or witw branches only. Veins flat
Peltigera monticola Vitik

Rhizines conspicuously and richly branched alsoaigin. Tomentum appres:

(if tomentum erect see o@3 P. kristinssonijPeltigera rufescens (Weiss) Humb.

Rhizines slender, more or less simple Peltigera praetextata (Sommerf.) Zo
Rhizines squarrose 33
Upper surface with sparse erect tomentum at thgimaglossy towards cent
Veins flat Peltigera kristinssonii Vitik.
Tomentum not erect. Veins raised 34
Rhizines confluent, penicillated (brush-like).indesoon darkened towards centre
Peltigera canina (L.) Willd
Rhizines separate, with numerous branches pequésdto the main axis (bottle

brush-like). Veins conspicuously erect-tomentose fzade, also in thallus centre
Peltigera membranacea (Ach.) N

With soredia Parmelia sulcata Taylor
Without soredia 36
With conspicuous marginal cilia Anaptychia ciliaris (L.) Korb.
Without marginal cilia 37

Lower surface dark, from black to dark browm.és the centre
Physconia muscigena (Ach.) Poelt var. muscig

Lower surface pale throughout 38
Veins on lower surface present 39
Veins on lower surface absent 40
Without warty cephalodia on upper suface. Apcthdéaminal, rounded, semi
immersed in the upper surface Solorina saccata (L.) Ach.
With warty cephalodia on upper urface. Apothedtiaent, or if present not semi
immersed in the thallus Peltigera leucophlebia (Nyl.) Gyeln.

Lobes long and narrow (<1 mm broad); thallusimish

Phaeophyscia costipata (Norrl. & Nyl.) Moberg
Lobes not long and narrow, generally >1 mm broédess, reduced to a brc
collar around the apothecia; thallus usually graeni 41
Thallus K+ yellow. Medulla K+ yellow changing to diewith salazinic acis
Apothecia lecanorine, sessile, strongly constricted

Xanthoparmelia somloénsis (Gyeln.) Hale

Thallus and medulla K-, without salazinic adighothecia non lecanorine, semi

immersed in the thallus 42
Spores 2 per ascus Solorina bispora Nyl. subsp. bispora
Spores 4 per ascus Solorina saccata (L.) Ach.

Subkey D3 - Squamulose lichens

Photobiont cyanobacterial (photobiont layer Biugseen in section)

Photobiont chlorococcoid (photobiont layer brighten in section) 14
Thallus dark, from black to dark brown 3
Thallus not dark 9

Thallus thick, subfruticulose, inflated to ter@tesection
Leptogium schraderi (Bernh.) Nyl.

Thallus thin, flat in section, not subfruticulose 4
Thallus not gelatinous when wet. Photobiontsriaet! to a welldelimited laye
(section!). Apothecia restricted at the base, nawenersed to semimmersed i
the thallus (if so, see option Beltula patellata

Fuscopannaria praetermissa (Nyl.) M.Jai
Thallus more or less gelatinous when wet. Photdbidtomogeneously spre
throughout the thallus (section!) 5
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Thallus with thin transparent hairs (lens!)
Leptochidium albociliatum (Desm.) M.Chojs
Thallus without thin transparent hairs
Most squamules <1 mm broad (measure the squamules central part!) 7
Most squamules >1 mm broad 8
Thallus not entirely paraplectenchymatous, i.e. tmrtex not extendir
throughout its thickness (section!). Photobiontkirg chains
Leptogium intermedium (Arnold) Arnol
Thallus entirely paraplectenchymatous, i.e. theecoextending throughout
thickness (section!). Photobionts in short chasez{jon!)
Leptogium tenuissimum (Dicks.) k6.
Edge of lobes deeply dilacerate Leptogium lichenoides (L.) Zahlbr.
Edge of lobes more or less entireeptogium gelatinosum (With.) J.R.Laundon
Apothecia lecanorine, with a thalline margin @ming algal cells
Peltula patellata (Bagl.) Swinscow & Krc
Apothecia non lecanorine, without a thalline nvarg 10
Apothecia perithecioid, opening by a small ptest spores < 1am long
Gloeoheppia turgida (Ach.) Gyeln.
Apothecia non perithecioid, with exposed disosMspores >1m long 11
Without upper and lower cortex (section!). Thalhever pruinose
Heppia lutosa(Ach.) Nyl
With upper and/or lower cortex (section!). Thalpruinose or not 12
Thallus heavily pruinose, with a white thickéayf clustered crystals
Heppia solorinoides (Nyl.) Ny
Thallus non-pruinose 13
Restricted to upland areas. Hymenium I+ red. low@tex welldevelopec
formed by periclinally arranged hyphadeppia adglutinata (Kremp.) A.Massal.
Restricted to lowland areas. Hymenium I+ blue. Loeatex absent or restrict

to the margins Heppia despreauxii (Mont.) Tuck.
Squamules subfoliose, ascending, bifaG#donia 15
Squamules of different forms, but not subfolj@sending, and bifacial 24
Thallus K+ red 16
Thallus K+, or K+ yellow 17

Squamules K+ rapidly deep red. With norsticticl awithout atranorin
Cladonia polycarpoides Ny
Squamules K+ yellow, then slowly red. With nmtat acid and atranorin
Cladonia symphycarpa (Florke) F
Thallus K+ yellow 18
Thallus K- 20
Thallus P+ orange, with thamnolic acid, withfurharprotocetraric acid
Cladonia squamosa Hoffm. var. subsquamosa (Leighajin.
Thallus P+ red, without thamnolic acid, with famprotocetraric acid 19
Lower surface of squamules reddish grey Cladonia firma (Nyl.) Nyl.
Lower surface of squamules lead gre€ladonia subcervicornis (Vain.) Kernst.
Thallus P-, without fumarprotocetraric acid
Cladonia squamosa Hoffm. var. squamc

Thallus P+ red, with fumarprotocetraric acid 21
Squamules white below 22
Squamules grey to pale yellowish below 23

Squamules greenish grey, less than 0.4 mm thsdending
Cladonia caespiticia (Pers.) Florl
Squamules more or less brownish, 1-2 mm tharkning a subrosulate crust
Cladonia pocillum (Ach.) O.J. Rict
On calcareous substrata. Squamules 15-4A& 2m, sometimes with black
white hairs at the margins, forming straggling tdus
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Cladonia convoluta (Lam.) Ande

On subneutral siliceous substrata. Squamules ¥-13 mm, forming compa
mats, sometimes with black hairs at the margins

Cladonia foliacea (Huds.) Willc

With soredia or isidia. Thallus with or withdairs 25
Without soredia or isidia. Thallus always withbairs 27
Squamules < 0.5 mm broad, with thin transparairs

Agonimia opuntiella (Poelt & Buschardtyézdz
Squamules much larger, without hairs 26
Thallus C; KC+ yellowish, with usnic acid, without gyrophoracid. Isidi:

knotty-granulose, marginal. Apothecia lecanorine, with talline margil
containing algal cells Squamarina concrescens (Mull.Arg.) Poelt
Thallus C+ red, KC+ red, without usnic acid, with gyhoric acid. Isidi
flattened, spathulate, clustered in laminal rounsjgats. Apothecia non lecanot
Trapeliopsis wallrothii (Spreng.) Hertel & Gotth.$meid.

With punctiform pseudocyphellae 28
Without pseudocyphellae 29
Thallus grey, weakly pruinose to epruinose, maguasnules elongate, columr
Spores 11.5-18.5 x 3.5¢6n Toninia physaroides (Opiz) Zahlbr.
Thallus brown, epruinose, somehow shiny. Squammiese or less spheric
bullate. Spores 15-23 x 3-3n Toninia toepfferi (Stein) Navas
With apothecia (thallus positive or negativ&kidC, KC and P) 30
With perithecia (thallus always K-, C-, KC-, P-) 57
Thallus bright-coloured, yellowish-green, yelloworange 31
Thallus not bright-coloured, of other colours 33
Thallus K-, reddish-coloured Psora decipiens (Hedw.) Hoffm.
Thallus K+ red, yellow to orange-coloured 32
With radiating marginal lobes go to subkey D4, option 10
Without radiating marginal lobes go to subkey D4, option 12
Apothecia lecanorine, with a thalline margintaiming algal cells 34
Apothecia non lecanorine, without a thalline giacontaining algal cells 39
Spores 2-celled Solenopsora holophaea (Mont.) Samp.
Spores 1-celled 35
Thallus forming very regular rosettes, with radigtimarginal lobes. Medu
always P- Squamarina lentigera (Weber) Poelt
Thallus not forming regular rosettes, of irregulampre or less imbricate lob
Medulla P- or P+ 36
Medulla P+ red
Squamarina cartilaginea (With.) P.James f. iberiddattick

Medulla P- or P+ yellow 37
Medulla P-, without psoromic acid

Squamarina cartilaginea (With.) P.James f. pseudassa Matticl
Medulla P+ yellow, with psoromic acid 38
Squamules yellowish green to greenish grey, praimose or whitgruinose ¢

the margin. Apothecial disc greenish-brown to (sgreeddish lbown. Spore
oblong-obtuse, (10-)12-14(-15) x (4-)4.5461.
Squamarina cartilaginea (With.) P.James f. cartilagea
Squamules densely whifruinose throughout. Apothecial disc reddish br
Spores ellipsoid, 9-13(-16) x (3-)4¢im Squamarina stella-petraea Poelt
Most spores more than 5-celled, needle-shaped
Toninia squalida (Ach.) A.Masse

Most spores less than 5-celled, not needle-shape 40
Spores (2-)4-celled 41
Spores 1-2-celled 43
Epithecium K+ red Toninia lutosa (Ach.) Timdal
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Epithecium K-
Squamules flattened, cren&dbulate, forming a compact crust. Spores fusif
14-20(-26) x 3-5(-6um Myxobilimbia lobulata (Sommerf.) Hafellner
Squamules not crendtsbulate, scattered to contiguous, not forming engac
crust. Spores ellipsoid-cylindrical, 11-22.5 x &fm
Toninia aromatica (Sm.) A.Mass:
Spores 1-celled
Spores 2-celled
Thallus pale pink-coloured Psora saviczii (Tomin) Follmann & A. Crespo
Thallus not pale pink-coloured
Epithecium K-
Epithecium K+ red
Squamules flat, clearly and densely imbricamthgcium brownish, N-Spore
6-8 um broad Mycobilimbia lurida (Ach.) Hafellner & Ttirk
Squamules convex, bullate, scattered to contigunas,imbricate. Epitheciu
greenish brown to bright green, N+ violet. Sporé&s@l5um broad
Toninia tristis (ThFr.) Th.Fr. subsp. pseudotabacina Timc
Squamules with a conspicuous white margiRsora vallesiaca (Schaer.) Timdal
Squamules without a conspicuous white margin
Squamules chestnut brown, rarely faintly whiteipose, greyish to browsti
below. Spores 10-13 x 5¢n Psora globifera (Ach.) A.Massal.
Squamules greenish brown above, whitish bel@orés 12-15 x 6-gm
Psora gresinonis de Les
Thallus chestnut brown, often with punctifornprEssions. Epithecium K-.
Thallus rarely chestnut brown, without deprassidcpithecium K+ violet
Hypothecium without orange and yellow pigments.tBggium brown. Spor
13.5-20.5 x 3.5-fm Toninia tristis (Th.Fr.) Th.Fr. subsp. tristis
Hypothecium with orange (K+red) and yellow YKpigments. Epitheciu
brownish to greenish brown. Spores 12.5-19 x 354/,
Toninia tristis (Th.Fr.) Th.Fr. subsp. asiagentralis (H.Magn.) Timda
Hypothecium pale brown to colourless
Hypothecium dark
Thallus densely covered by a white, granular pruwith shallow fissures in tl
cortex Toninia rosulata (Anzi) H.Olivier
Thallus olivaceous brown, epruinose, with regudaident fissures in the cortex
Toninia taurica (Szatala) Oksnt
Thallus entirely pruinose; pruina granuldoninia diffracta (A.Massal.) Zahlbr.
Thallus norpruinose, or only partly pruinose, the pruina coegzbof very sme
crystals, not granular
Squamules more or less flat, with a white-pregnom
Toninia albilabra (Dufour) H.Olivier
Squamules bullate, or - if flat - without whiedinose rim
Squamules (2-)8-mm broad, bullate, vertically flattened when atthre or les
imbricate Toninia opuntioides (Vill.) Timdal
Squamules weakly convex to bullate, 132(mMm broad, not vertically flatten
and not imbricate
Thallus generally without pruina, rarely faintlyunose, often shiny and w
regular fissures. Apothecia generally epruinoser&p10-16.5 x 3.5-45m
Toninia massata (Tucklerre
Thallus often whitgruinose at least in part, dull, smooth or withyehallow
fissures in the cortex. Apothecia often pruinogmr8s 12-24 x 3-fim
Toninia sedifolia (Scop.) Timdal
Spores submuriform to muriform
Spores 1-2-celled
Squamules small, <0.5 mm long. Perithecia withgwmenial algae
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Agonimia tristicula (Nyl.) Zahlbr
Squamules >0.5 mm long. Perithecia with hymealgde 59
Squamules densely imbricatescanding. Lower surface black with a w
margin, without rhizohyphae. Spores 1 per ascus
Endocarpon adscendens (Anzi) Mull. Al
Squamules scattered to contiguous, not overlapplyver surface eith
uniformly black or uniformly pale, with rhizohjyae. Spores usually 2 per as

(some asci may contain a single spore) Endocarpon pusillum Hedw.
Spores 2-celled 61
Spores 1-celled 63
Thallus attached by a central holdfast lookike & rhizine

Placidiopsis custnani (AMassal.) Korb
Thallus attached only by rhizohyphae, centridfast absent 62
Perithecia with involucrellum (section!) Placidiopsis tenella (Nyl.) Zahlbr.
Perithecia without involucrellum Placidiopsis cinerascens (Nyl.) Breuss
Rhizohyphae dark (make a section of the squamule, canefully observe tl
rhizohyphae under the microscope). Mostly in uplarehs. 61
Rhizohyphae pale. Mostly in lowland areas 66
Perithecia developing on the dark hypothalletwbeen the squamules, w
involucrellum (section!) Involucropyrenium waltheri (Kremp.) Breuss
Perithecia immersed in the squamules, withowglircrellum 65
Lower cortex present, dark, paraplectenchymafteastion!). Thallus bronist

grey, often faintly pruinose especially toward ttentre, and darker toward
margin. Old perithecia with a dark wall. Asci 65-XA6-22um. Spores (15-)%7
23(-25) x (6-)6.5-8.5(-9.50m Catapyrenium cinereum (Pers.) Kérb.
Lower cortex absent. Thallus brownish grey, oftamtfy pruinose especia
towards the centre, never darker at margin. Mositheeia with a pale 1
colourless wall. Asci 75-85 x 17-320n Spores (15-)17-22(-24) x (5-)6-8(-@in
Catapyrenium daedaleurtKremp.) Steil
Perithecia with involucrellum, developing on therldaypothallus between t

squamules 67
Perithecia without involucrellum, developingidethe squamules 68
Involucrellum all around the perithecium. Peztta pyriform. A vey rare
mediterranean species Involucropyrenium sbarbaronis (Servit) Breuss

Involucrellum apical. Perithecia globose also atturity. More commor
mediterranean to submediterranean

Involucropyrenium tremniacense (A.Massal.) Bret
Squamules small, densely imbricate, forming imursh

Heteroplacidium imbricatum (Nyl.) Breus

Squamules small to large, not densely imbricaeer forming cushions 69
Rhizines present (do not confuse true rhizindsclware formed by bundlest
hyphae, with rhizohyphae, which consist of indivatinyphae -if you are nc

certain, observe a section under the microscope!) 0
Rhizines absent 72
Perithecial wall dark throughout Anthracocarpon virescens (Zahlbr.) Breuss
Perithecial wall pale throughout 71
Squamules flattened to weakly convex, not pruinésenidia laminal. Spor
ellipsoid, 12-15(-17) x 6-7.pm Placidium lacinulatum (Ach.) Breuss

Squamules mostly subconcave, with up-turned im&raat least in part grey
pruinose. Pycnidia marginal. Spores broadly eliighs(i2-)14-19 x 7-1(um
Placidium semaforonense Breuss

Perithecial wall <2%m thick (section!) Placidium michelii A.Massal.
Perithecial wall >2%m thick 73
Pycnidia laminal, fully immersed in the squamulesabsent (observe careft
several squamules!) 74
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Pycnidia marginal, prominent 75
Squamules 2-7 mm broad. Rhizohyphae 4.5s61%hick
Placidium squamulosum (Ach.) Breu
Squamules 0.7-2(-3) mm broad. Rhizohyphae 316y3hick
Placidium tenellum (Breuss) Breu
Cells of lower cortex arranged in vertical rossdtion!). Conidia 5-pm long 76
Cells of lower cortex not arranged in verticalisp Conidia 3-um long 77
Below treeline. Most squamules >6 mm broad, within margin
Placidium adamiborosi Szatal
Mostly above or near treeline. Most squamules <6 lbmoad, with a distinct
thickened margin Placidium lachneum (Ach.) de Lesd.
Squamules with very thin hairs, at least at théppery (this character is diffict
to observe: carefully examine several squamulegiutig binocular!). Mostly o
soil Placidium pilosellum (Breuss) Breuss
Squamules without hairs. Mostly on rodKacidium rufescens (Ach.) A.Massal.

Subkey D4 - Crustose lichens

With cyanobacteria (photobiont layer bluish-gre@esection) 2
Without cyanobacteria (photobiont layer brigteegr to orange-green in section) 7
Apothecia non lecanorine, without a thalline nraapntaining algal cells

Heppia lutosa (Ach.) Ny

Apothecia lecanorine, with a thalline margin @ming algal cells 3
Spores 1-celled. Thallus subleprose Moelleropsis nebulosa (Hoffm.) Gyeln.
Spores many-celled, submuriform. Thallus not eyitdse 4

Spores 4 per ascus. Most apothecia > 1 mm di@allema limosum (Ach.) Ach.
Spores 8 per ascus. Most apothecia <1 mm diam
PhotobionScytonemdike (cells 6-12 x 3-1Qum, isolated or in small groups)
Epiphloea terrena (Nyl.) Trevi
PhotobiontNostoc(cells spherical, 3-Am in diam., mostly in short chains) 6
Thallus crustose-granulose, apothecia mostly 8amiimmersed, with a th
margin. Most spores with 1 transversal septum, 8 &-2-15um
Leptogium byssinum (Hoffm.) Ny
Thallus small-subsquamulose, apothecia concaessils, with a rher thicl
margin. Most spores with 2 transversal septa, 24-82-16pum
Leptogium biatorinum (Nyl.) Leigh
Thallus bright (greenish-) yellow to orange

Thallus not bright yellow to orange 18
With soredia Caloplaca limonia Nimis & Poelt

Without soredia 9
Thallus with radiating marginal lobes 10
Thallus without radiating marginal lobes 12

With schizidia (central parts of thallus coveredriymerous flattened to conv
scale-like areoles), often without apotheciulgensia subbracteata (Nyl.) Poelt
Without schizidia, most often with apothecia 11
Thallus monophyllous (lobes fused together, espthat centre). Spores fr
ovoid to slightly pyriform, 7-16 x 3.5-gm Fulgensia fulgens (Sw.) Elenkin
Thallus non monophyllous (lobes contiguous, bubsajed). Spores with one ¢
much larger than the other, 12-20 x p#@ Fulgensia fulgida (Nyl.) Szatala
Thallus composed by very small (<0.4 ndiam.), rounded, scattered, bri
yellow-green granules. Apotecia perithecioid to urceokstggll (<0.4 mm diam.
immersed in the granules 13
Thallus and apothecia different 14
Spores 12-16 per ascus. Restricted to the medigan belt
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Thelocapon macchiae Nimis, Poelt & Puntill
Spores more than 50 per ascus. Occurring atsadeuthe mediterranean belt
Thelocarpon laureri (Flot.) Nyl

Thallus K- Acarospora schleicheri (Ach.) A.Massal.
Thallus K+ deep red 15
Spores 1-celled Fulgensia poeltii Llimona
Spores 2-celled 16

Spores pyriform, with one end much larger thandther (extremely rare, kno\
from a single locality in the Gennargentu Massé#rdggna)
Caloplaca canariensis (Follmann & Poelt) Breu

Spores ellipsoid 17
On mineral soil, mostly in lowland areas. Spdresl7 x 5-8um

Fulgensia desertorum (Tomin) Pot
On epilithic mosses, espchistidium mostly in upland areas. Spores 15-23& 5-
pm Fulgensia schistidii (Anzi) Poelt
Photobiont trentepohlioid 19
Photobiont chlorococcoid 23
With perithecia 20
With apothecia 22
Spores 2-celled Thelopsis isiaca Stizenb.
Spores not 2-celled 21
Mainly mediterranean. Spores muriforifopelia rosea (Servit) M.Jgrg. & &da
Restricted to upland areas. Spores not muriform Belonia russula Nyl.
Apothecial margin densely whipguinose. Apothecial disc red to bright red:

brown. Apothecia not perithecioid, > 0.5 mm dia®yalecta ulmi (Sw.) Zahlbr.
Apothecial margin not white-pruinose. Apothedgc not red to reddisbrown
or, if so, apothecia perithecioid, < 0.5 mm diam. Gyalecta geoica (Ach.) Ach.

With soredia or isidia 24
Without soredia or isidia 26
With isidia, KC+red Trapeliopsis wallrothii (Spreng.) Hertel & Gotth.Scleid.

With soredia 25
Thallus K+ yellow Baeomyces rufus (Huds.) Rebent.
Thallus K- Chaenotheca furfuracea (L.) Tibell
Thallus with radiating marginal lobes 27
Thallus without marginal lobes 30
Apothecia lecanorine, with a thalline margintaiming algal cells. Spores hyaline 28

Apothecia non lecanorine, without a thalline givar Spores pigmented
Apothecial disc dark. Thallus KC-. Spores 50-fp80ascus

Acarospora placodiiformis H.Magr
Apothecial disc not dark. Thallus KC+ yellow. $m®8 per ascus

Squamarina lentigera (Weber) Po
In dry alpine valleys. Spores with rugulate eneatation, (12-)13-20(-23) x (5.5
)6-10(-10.5)um Buellia elegans Poelt
Strictly mediterranean. Spores with microfoveat@amentation, 10-17 x 5&E
pm Buellia zoharyi Galun
With perithecia 31
With apothecia 40
Spores 2-celled Epigloea grummannii Débbeler
Spores not 2-celled 32
Spores 4-celled Thelidium zwackii (Hepp) A.Massal.
Spores not 4-celled 33
Perithecia pale-coloured Leucocarpia biatorella (Arnold) ¥zda
Perithecia dark-coloured 34
Spores 1-celled 35
Spores more than 4-celled 37
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53

54
54
55

Spores >1m broad Verrucaria geophila Zahlbr.
Spores <1m broad
Paraphyses present. Perithecia covered bylaéhkayer. Spores often clavate
Thrombium epigaeum (Pers.) Wal
Paraphyses absent, substituted by periphysesh@&astnot covered by a thall
layer. Spores narrowly ellipsoid, never clavate Verrucaria xyloxena Norman
Spores pigmented, brown Polyblastia rouxiana \¥zda & Vivant
Spores hyaline (sometimes yellowish brown whdh o
Spores 2-4 per ascus
Chromatochlamys muscorum (Fr.) H.Mayrhofer & Poelav. muscorun
Spores more than 4 per ascus
Spores 6-8 per ascus
Chromatochlamys muscorum (FrH.Mayrhofer & Poelt var. octospora (Ny
H.Mayrhofer & Poeli
Spores 8 per ascus Staurothele terricola (Bagl.) Poelt & Nimis
Apothecia lecanorine, with a thalline margintedming algal cells
Apothecia non lecanorine, without a thalline givar
Spores strongly muriform
Spores not muriform (or at most with a only & fengitudinal septa)
Apothecia up to 7 mm diam. Thallus C-, K@ith norstictic and connorstic
acids Diploschistes ocellatus (Vill.) Norman
Apothecia up to 3 mm diam. Thallus C+ and KC+ redthwecanoric an
diploschistesic acids
Spores (4-)8 per ascus, 20-38 x Q¥ Non parasitic. Thallus pruinose
Diploschistes diacapsis (Ach.) Lumbs
Spores always 4 per ascus, 18-32 x b Starting the lifezycle on othe
lichens. Thallus non- or weakly pruinose
Diploschistes muscorum (Scop.) R.S¢
Thallus K+ rapidly red, with norstictic acid
Acarospora nodulosa (Dufour) Hue var. reagens (ZahlpClauzade & Cl.Roux

Thallus K+ yellow or K-, without norstictic acid

Spores 4-celled Rinodina conradii Kérb.
Spores not 4-celled

Spores more than 4-celled Rinodina intermedia Bagl.

Spores 1- to 2-celled
Spores 1-celled
Spores 2-celled
Thallus C+, KC+ red, with gyrophoric acid Trapelia coarctata (Sm.) M.Choisy
Thallus C-, KC-, without gyrophoric acid
Spores many per ascus  Acarospora nodulosa (Dufour) Hue var. nodulosa
Spores 8 per ascus

Megaspora verrucosa (Ach.) Hafellner & V.Wirth varewucoss
Apothecia densely white-pruinose, <0.3 mm diam. Lecania pusilla Tretiach
Apothecia not densely white-pruinose and < W3 dimm at the same time
Apothecia dark-coloured Solorinella asteriscus Anzi
Apothecia bright yellow to orange
Thallus thick, areolate to subsquamulose, nidvedike

Thallus thin, film-like

In lowland areas, on mineral soil. Thallus whitgothecial disc bright rusty re
Spores 12-18 x 7-10m Caloplaca aetnensis de Lesd.
In upland areas, on mosses. Thallus brownish tevtieh grey. Apothecial di
orange. Spores 12-15 x 448 Caloplaca congrediens (Nyl.) Zahlbr.
Apothecial margin yellow to olive-yellow Caloplaca tiroliensis Zahlbr.
Apothecial margin grey

Apothecial disc pale greenish-yellow, sometirhesoming darker olivgellow
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63
64
64
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66

66

with age Caloplaca cerina (Hedw.) var. chloroleuca (Sm.) Th.Fr
Apothecial disc deep orange
Caloplaca cerina (Hedw.) Th.Fr. var. muscorum (A.Masgalatte
Thallus KC+ yellow. Apothecia stipitate 57
Thallus KC-, KC+ orange, or KC+ red. Apotheciaallyunot stipitate 58
Thallus and medulla UV-Apothecia reddish brown. With stictic acid,
variable amounts of norstictic and constictic acids
Baeomyces rufus (Huds.) Rebe
Thallus and medulla UV+ orange. Apothecia paliek-goloured. Witl
baeomycesic acid, and variable amounts of squameiticand atranorin
Dibaeis baeomyces (L. fil.) Rambold & Her

Thallus KC+ orange Buellia insignis (Hepp) Th.Fr.
Thallus KC+ red or KC- 59
Apothecia orange, K+ red Protoblastenia terricola (Anzi) Lynge
Apothecia not orange, K- 60
Apothecia pale-coloured 61
Apothecia dark-coloured 67
Spores more than 4-celled  Myxobilimbia sabuletorum (Schreb.) Hafellner
Spores no more than 4-celled 62
Spores 4-celled 63
Spores 1-celled 65
Paraphyses contorted, entwining the asci. Thalamposed by gonicysts w

short conical outgrows, usually semi-immersed sghbstratum
Vezdaea aestivalis (Ohlert) TscherM/eess & Poe
Paraphysestraight, not entwining the asci. Thallus not cosgd of goniocyst
without conical outgrowths, not immersed in thesttddum 64
Apothecia whitish to pale yellowish white. Sporesdilly ellipsoid to fusiforn
(12-)13-22 x 4-fum Mycobilimbia pilularis (Kérb.) Hafellner & Turk
Apothecia reddish to blackish brown. Sporegstilid-cylindrical, 16-30 x 5-@m
Myxobilimbia microcarpa (Th.Fr.) Hafellner
Spores 8 per ascus Vezdaea aestivalis (Ohlert) Tscherm.-Woess & Poelt
Spores many more than 8 per ascus 66
Spores cylindrical, 8-13m long. Apothecia up to 1 mm diam.
Biatorella fossarum (Fr.) Th.Fr
Spores narrowly ellipsoid, 5¢8n long. Apothecia mostly >1 mm diam.
Biatorella hemisphaerica An:

Thallus K+ yellow Buellia insignis (Hepp) Th.Fr.
Thallus K-

Spores 4-celled 69
Spores not 4-celled 71

Thallus thick, composed of small lobulate aredtaming a compact crust (lens!)
Myxobilimbia lobulata (Sommerf.) Hafellne
Thallus thin, continuous, not composed of loteubreolae 70
Paraphyses 248n thick. Apothecial margin indistinct, disc convex
Myxobilimbia microcarpa (Th.Fr.) Hafellne
Paraphyses q2m thick. Apothecial margin distinct, disc flat
Mycobilimbia tetramera (De Not.) Hafellner & Tur

Spores 1-celled 72
Spores not 1-celled 77
Spores subglobose, 12-16 per ascus Steinia geophana (Nyl.) Stein
Spores not subglobose, 8 or more than 32 pasasc 73
Spores more than 32 per asc8arcosagium campestre (Fr.) Poetsch & Schied.
Spores 8 per ascus 74
Hypothecium pale to colourless 75
Hypothecium dark 76
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75
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82
82
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84

Thallus gelatinous when wet, granulose. Spo&syen long, broadly ellipsoir
Paraphyses simple, not anastomosing. Asci cyliatric
Aphanopsis coenosa (Ach.) Coppins & P.Jar
Thallus not gelatinous when wet, more or lesginoous. Spores <2m long
Paraphyses ramified, anastomosing. Asci clavate
Micarea bauschiana (Kérb.) V.Wirth & ¥zde
Thallus thick, verrucose. Paraphyses distinctlckbined above. Hypothecii
without scattered bluish granules reacting K+ gr&pores 1-celled
Mycobilimbia berengeriana (A.Massal.) Hafellner & V.ith
Thallus thin, not verrucose. Paraphyses only diighhickened abov
Hypothecium with scattered bluish granules reactifig green. Spores 1(4)
celled Mycobilimbia hypnorum (Lib.) Kalb & Hafellner
Spores 2-celled
Spores more than 4-celled
Spores pigmented
Spores hyaline
Spores >15m long, with ornamented wall Buellia epigaea (Pers.) Tuck.
Spores <1fhm long, with a smooth wall
Amandinea punctata (Hoffm.) Coppins & Sche
Apothecial margin distinct
Apothecial margin indistinct
Paraphyses 2-8im thick. Spores ellipsoid, 1-(4glled. Hypothecium wi
scattered bluish granules reacting K+ green
Mycobilimbia hypnorum (Lib.) Kalb & Hafellne
Paraphyses <@pm thick. Spores ellipsoid-cylindrical, 2eklled. Hypotheciui
without scattered bluish granules reacting K+ green
Mycobilimbia tetramera (De Not.) Hafellner & Tur
Hypothecium dark Micarea melaenida (Nyl.) Coppins
Hypothecium pale taolourless  Myxobilimbia microcarpa (Th.Fr.) Hafellner
Spores more thanudn large
Spores less thanu4n large
Hypothecium red-brown. Epithecium bright green
Myxobilimbia accedens (Arnold) Hafelln
Hypothecium pale to colourless. Epithecium bristvn
Myxobilimbia sabuletorum (Schreb.) Hafelln
Apothecia brownish Bacidia herbarum (Stizenb.) Arnold
Apothecia black (sometimes bluish-pruinose)
Thallus whitish. Apothecia non pruinose. Epithecibright green. Most spores
2.5um broad Bacidia bagliettoana (A.Massal. & De Not.) Jatta
Thallus greyish brown. Apothecia often blugsfiinose. Epithecium de
olivaceous green. Most spores >@rh broad Toninia coelestina (Anzi) ¥zda
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GLOSSARY

As for all languages, botanical language has deefs lin the past.
Modern authors tend to adopt the same terms trentlas students
from their professors, just as the latter did whieey were students.
Old-inherited terminology, however, can degenerate jargon. A
term likeleprosedates back to times whégpra was a common skin
disease in Europe. Today, it evokes something tmlyeople which
have other things to do than appreciating a lepitoesius.

Botanical jargon largely derives from Greek and irLafe.qg.
acicular, anisotomi¢ apotheciumparaplechtenchymatousCoined at
a time where most scholars were fluent in thesguages, those terms
are often mute to modern users.

Technical jargon is indispensable in any scientfigcipline. We
wonder, however, whether at least some of the rdiénted terms
could be made more understandable in broader sircle

Most programs of automatic identification, inclugliRRIDA, can
adapt terminology to the user’s needs. If a teatiasr explained to
child that a lichen can beaflying disc$, that term can appear in the
keys instead of the Ostrogothiggothecia”

We refrained from such an endeavour, in this boukh some
exceptions (e.g. sdmratorine, lecideineandzeorinein the glossary).

Acicular (of spores): needle-like, narrow and long, e.gos¢h of
Arthrorhaphis

Acuminate (of spores): pointed, with acute ends.

Adglutinate (of paraphyses): not easily detachable from eabhbrptimost
glued together.

Adnate (of apothecia): not restricted at the base.

Adpressed(of thallus): closely adhering to the substrate.

Alpine (of distribution): occurring above treeline in tiAd¢ps and in the
highest peaks of the Central Apennines. More detiaithe introduction.

Amyloid (of asci, or thallus parts): reactihg blue.

Anastomosing (of paraphyses): branched, the branches joiniregudarly,
forming a net; e.g. those bficarea

Angiocarp (of ascocarps): theymeniumis not exposed until the asci are
mature. This term was not used in this book. Seeh&imiangiocarp

Anisotomic (of thallus parts): dividing in unequal parts, wighdivision
which is thicker or/and longer then the others;. e¢lg branching of
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Alectoria nigricans See alsalichotomig iso- isotomig tetrachtomous
trichotomous

Anti (general Greek suffix): something against sometbisg.

Anticlinally (of hyphae): thehyphae are arranged perpendicularly to the
surface of thehallus.

Anular (Latin: annulus= ring): ring-like, like the structure found ineth
apical apparatus of somasci

Apical (Latin: apex the top of something): located at the top. Ses al
tholus.

Apo- (general Greek suffix): lying above something else.

Apothecia (singular: apothecium): the fruiting bodies dfscocarpous
Ascomycetesascocarpsvhere thenymeniumis fully exposed to the air,
usually forming aisc surrounded or not byraargin. Depending on the
type of margin, they may béecanorine or non-lecanorine. Most
apothecia have a more or less rounded form, witleraé exceptions:
some (e.g. those of sonkertusarig are perithecioid the disc being
completely surrounded by the thalline margin, thgores being
discharged by a narrow pore, others (e.gGmaphis Opegrapha etc.)
are elongated and ramifielit¢lliform ), etc.

Arachnoid (of thallus): a tissue of lakyphae cottony in appearance, like
the web of some spider&rachnidg.

Areolae (singular: areola, Latirarea): portions of crustose thalli divided by
cracks. They may be contiguous or dispersed, rayndegular, or
elongate, flat or convex, etc.

Areolate (of thallus, or of cortex): disrupted intweolae.This term is often
used also for thechizidialike structures present on the podetia of some
Cladonias (e.g. i€ladonia pyxidata

Asci (singular: ascus): sac-like structures within whittte spores are
formed. Important taxonomic characters at suprapdevel are the
layers of the ascus wall (sb&unicate, unitunicate), and the structure of
the ascus tip, which facilitates the dispersalpafres (se¢holus). These
features - best observed under the microscope plyiag | to a thin
section - are rarely used in the dichotomies, bewtfer difficult to
appreciate, but they are often mentioned in thergemns.

Ascocarp the fruiting body of any Ascomycete, i.e. theusture in which
the fungal partner produces tsigores.Seeapotheciaandperithecia.

Ascoma(plural: ascomata): seescocarp

Ascospores seespores

Aspicilioid (of apothecia):lecanorine apotheciahalf-immersed in the
thallus, the thallinemargin not prominent, but containing algae in
section; e.g. those éfspicilia calcarea See alsaryptolecanorine

Axil (of podetia):the point where twdranchesdiverge. In some species of
Cladoniatheaxils are occupied by a hole (perforated axils).
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Axis (plural: axils) the term mostly refers to the comtpathread-like
medullaof Usneaspecies (central axis, or centcalord).

Bacilliform (of spores and conidia, from Latin): stick-shapedrrowly
cylindrical, the ends not acute.

Biatorine (of apothecia)apothecia“lacking a trueexciple when mature,
and which are pale or more or less coloured, softansistency, and
generally strongly convex” (from Purvis et al. 199l other terms, a
lecideine apotheciunwith a non-blackmargin. This difficult term is not
used here, being subsumed under the expressioAénanoring'.

Biseriate (of spores): arranged more or less in two rowsim#heasci

Bitunicate (of ascus walls): thascuswall is composed of two layers (endo-
and esoascus), which tend to separate at the firdesersal ofspores
the more rigid outewall breaks, the inner wall rapidly collapses. See
also:fissitunicate unitunicate.

Blastidia: propagules for the asexual reproduction of theelickymbiosis,
produced by the budding of thalli in a yeast-likarmer, with each new
blastidium produced from the tip of the previouspthey are easily
confused withsoredig more rarely withisidia; in these keys, they are
mostly subsumed undesdredid.

Branches parts of ramified fruticose lichens with a moreless circular
section.

Bullate (of thallus parts): bubble-like, restricted at these. Used esp. for
squamulose lichens, e.g. the squamules of Sanaia,e.qg.T. toepfferi

C (reagents): bleaching water solution (sodium hypmie) or undiluted
commercial bleach. This reagent is short-lastinghould renovated after
ca. 10-20 days (more often in summer or in heapattes). Reactions
with C are sometimes ephemeral. Attention! Purdéusnchypochlorite -
due to its odour - is becoming rare in supermarkesg substituted by
other products, some of which may give odd reastion

Ca. (abbreviation): more or less, almost (from therairca).

Canaliculate (of thallus parts): channelled (e.g. the lobed-lafvocetraria
cucullatg).

Capitate (of soralia): soredia grouped into more or less convex knots,
located at the end dbbes or branches (e.g. those ofHypogymnia
tubulosg; the term is sometimes used alsogaraphyseswith distinctly
swollen apical cells.

Capitulum: the spore-bearing, enlarged part of the pin-Bjgmthecia of
some Caliciales.

Carbonaceous(of parts of the ascocarps): coal-like, black, tr@msparent,
and friable (section!), such as the apothemafgins of Opegrapha

Cephalodia (singular: cephalodium, from the Greddephalon = head,
brain): lichenised structures containimganobacteria found in thalli
with a chlorococcoid photobiont They may appear as warts (e.g.
Peltigera aphthosg or coralloid outgrowths (e.gLobaria amplissima
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on the upper surface dbliose lichens, or as small warts on the
pseudopodetiaf fruticose lichens such aStereocaulonin some species
they are scarcely visible, being immersed in tialuk (e.g. the internal
cephalodia of somBolorinaspecies).

Cerebriform (from the Latincerebrum= brain: folded, like the human
brain.

Chlorococcoid (of photobiont): one-celled green algae, excluding
Trentepohlia the photobiont layer has a bright green colour. See also
trentepohliod

Chord: seeaxis.

Cilia: human hair-like, stout outgrowths composed by sdvhyphae
usually arising from the edge @dliose thalli. (e.g. inParmotremd, not
to be confused withairs.

Clavate (of spores, or of asci): club-like, with one eh@tker than the other.

Coccoid(of photobiont cells): more or less spherical.

Concolourous of the same colour.

Concrescent(e.g. of apothecia, of lobes, etc.): becoming gmnt

Confluent: becoming merged (e.g. of soralia).

Conglutinate (of apothecial parts, esp. paraphyses): not edsitgchable,
almost glued together.

Conidia (singular: conidium): fragments of fungal hyphaedarced in great
number withinpycnidia They may serve foregetativereproduction, but
their most probable role is that of acting as nmzgéls for the sexual
reproduction of thenycobiontof ascomycetesTheir dubious role is the
reason of a confusing terminology: they are oftatled pycnoconidia
pycnosporesspermatia spermogonia They may be one- or more-celled,
and of very different forms and sizes. They aredrtgmt in systematics
(see Vobis 1980), but they rarely appear in thbatimmies of these keys,
because they are not always easy to observe. Ire gnoups (e.g.
Micared) there are different types of conidia, whose dédfe functions
still await elucidation: semacroconidig microconidia

Conidiophorous (of cells): fungal cells, usually located insiggcnidia,
which in various ways give rise tmnidia

Consoredia a term used only for some specied epraria andLeproloma
which have a thallus consisting of a masssofedialike granules. It
refers to the case in which the granules are firgedarger clusters.

Constricted (of apothecia): becoming narrow towards the attaait point,
e.g. the apothecia dfecanora epibryoras opposed to those kficarea
adnata

Constricted (of spores): the width of theporeis shorter at the level of the
septumthan between septa.

Coralloid (of isidia, or thallus parts): coral-like, denselkamified,
sometimes almost shrubby, e.g. thidia of Lasallia pustulata
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Cortex: the outer layer dfhalli, when it consists of densely compacted and
ordinately arrangedhyphae Severalfoliose lichens may have both an
upper and a lower cortex. See alsparaplectenchymatous
prosoplectenchymatous

Corticate (of thallus parts): provided with@ortex

Crenate-crenulate (of thallus and thallus parts): with rounded maad
teeth.

Crustose (of thallus): crust-like, without lowerortex andrhizinae, attached
to the substratum by a dense hyphal net, henceegelsanges only
possible through the upper surface. Crustose I&kan be only collected
together with their substratum.

Cryptolecanorine (of apothecia): lecanorine apotheciamore or less
immersed in the thallus, the thallimeargin not prominent (see also
aspicilioid).

Crystals (of anatomical sections): usually of oxalates. phesence and size
of crystals in anatomical sections (esp.apithecig is important for
identification in some groups (e.g. in sorbecanorg. They are best
observed in thin sections under polarised lighte phuina as well is
mostly composed of small to coarse crystals.

Cups (in Cladonig: cup-like endings ofpodetia They generally bear
apotheciaandpycnidia at the margin; sometimes they gmliferating,
either from the margin or from the centre, giviiggrto several stocks of
superimposed cups (e.g.@hadonia cervicornisubspyverticillata).

Cyanobacterial (of photobiont): thephotobiontis a Cyanobacterium. In
section, it has a characteristic blue-green colGyanobacteria belong to
two main different groups: filamentous (thread-Jike.g. Nostog
Scytonema and coccaceous (several cells joined into a sgder
structure, e.gGloeocapsa Nosto¢ however, can occur in the typical
form, with a thread-likemoniliform series of globular cells (e.g. in
Collem3, or in very short-chained forms, sometimes reducea series
of a few cells only (e.g. in some smhéiptogiumspecies).

Cyphellae (singular: cyphella)like pseudocyphellaethese are structures
for facilitating gas-exchange, but have a more demptructure, with a
layer of globular, thin-walled cells delimiting agng hole. The only
Italian lichens with cyphellae (more or less rowmknings in the lower
surface) belong t&ticta which is not included in these keys.

Diaspore a rather confusing term of the lichenological jargdesignating
anything which can reproduce the lichen, includihings like spores
(sexual reproduction) andidia (vegetative reproduction), both protected
by the large umbrella of the ternsgore$. This term, in our opinion,
must be abandoned. See gisopagule

Dichotomous (of thallus parts): branching into equadanches as in the
letter Y (see alsanisotomig isotomic tetrachtomoudrichotomous.
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Diffuse (of soralia): evenly spread through the thallug.(hose ofPhlyctis
argeng.

Disc (of apothecia): the exposed upper surface ohgmeeniumin lichens
with apothecia

Discocarpous(of mycobionts): lichenised fungi witipothecia

Dorsiventral (of thallus): with clearly different upper and lowsurfaces
(e.g. the thallus dEvernia prunasti.

E- (general suffix): without (e.gpruinose ecorticate etc.).

Ecorticate (of thallus): without cortex.

Effigurate (of crustose thalli): with radiating marginal lobeg.g.
Squamarina lentigerasee alsglacodioid

E.g. (abbreviation): for example (from the Lagmempli gratia.

Endo- (general Greek suffix): lying inside something e{segg. endolithic,
endoascuk

Endoascug(of asci): seditunicate

Endolithic (of thallus): completely embedded in the rock, incl. the
photobiont layer (e.g. in most species 8agliettoa, or in Clauzadea
immersa. There are at least two types of endolithic lithiesome are
typical of dry areas (deserts and semi-desertsyaltgys in Antarctica,
etc.), mostly on siliceous rocks, others - the mwistespread in Italy -
occur on compact limestone. These two types diffensiderably in
morphology and ecology (Tretiach 1995). See adsmlosubstratic
hemiendosubtratic

Endosubstratic (of thallus): completely embedded in the substratum, incl.
the photobiont layer e.g. the thallus oBagliettoa parmigera See also
endolithic, hemiendosubtratic

Ephemeral (of thalli): of short duration.

Epi- (general Greek suffix): lying above something dlegy. epithecium
epiphytig.

Epicortex (of thallus): a term used only foParmelia s.latiss., which
designates a more or less amorphous layer lyingeati®e uppecortex
Never used in this book.

Epigaeic(of lichens): growing on the ground; see Introdoicti

Epihymenium (of apothecia): seepithecium

Epilithic (of thallus): growing above a rock surface (see:aadolithic).

Epinecral (of thallus): a superficial layer consisting of ttesidues of dead
fungal and algal cells covering the upper surfaggh an amorphous
appearance in microscopic sections, commonly ptegenseveral
crustose lichens, both with and without a tcoetex

Epiphytic (of thallus): growing on the bark of higher pla(dgemetimes used
also for lichens growing on the leaflets of bryotasy.

Epipsamma (of apothecia): a term used for thpihymenium when this is
granular, or rich ircrystals Never used in this book.
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Epispore: the outer part of thepore wall, when this is thick and often
ornamented(e.g. with ridges, warts, etcJee alsgerispore.

Epithecium (of apothecia): the uppermost part of thygnenium formed by
the usually pigmented upper cells pdraphysesit often has a distinct
colour, sometimes characteristic reactions usedul iflentification. It
must be observed under thin microscopic sections.

Epruinose (of thallus and apothecia): withopituina.

Eso-(general Greek suffix): lying outside somethingedls.g.esoascuks

Esoascugof asci): seditunicate

Excipulum (sometimes deformed into “exciple”, of ascocarpis: tissue(s)
forming themargin of anapothecium or the walls of gerithecium For
apothecia, lichenologists often distinguish betweam “excipulum
propriunt (proper, or true margin, formed only by the fusjjuand an
“excipulum thallinurh(thalline margin, containing also thghotobion).
In this book the term “excipulum” may appear in thescriptions - in
which case it is always used for anatomical featuoé the proper
margin. It is not used in the dichotomies, being subsummadkermargin
for all lichens with norecanorineapothecia. See alpyrenium

Farinose (of soredia, pruina): small and powdery, lookinkelimeal. See
alsogranulose

Fasciculate (of rhizines, from the Latirfascium= bundle, e.g. Fascist,
Fascism): with several, more or less parallel dnascoriginating from
the same point.. See alsquarrose

Fibrillae (singular: fibrilla): in Usneathese are short, simple branches
perpendicular to the main ones; in foliose lichéris term is used for
palecilia-like structures found on the margin of the lobeg.(inPhyscia
adscendendAnaptychia ciliaris etc.).

Filamentous (of thallus, or of cyanobacterial photobionts)etd-like (e.g.
the thalli of Alectoria, Bryoria, Ramalina thraustaUsnea,and those of
Nostocamongphotobionts.

Fissitunicate (of asci):bitunicate

Foliose (of thallus, from the Latirfiolia = leaf): leaf-like, flattened, with an
upper and lower surface, gas exchange occurrimg frath faces, usually
with rhizinae. Some lichens (e.gAnaptychia ciliarisand Pseudevernia
furfuraceg have a basically foliose, flattened thallus, vihibowever,
tends to develop into three dimensions, and is attdached to the
substratum by rhizinae; in these keys, they aratdte both among the
foliose and the fruticose lichens.

Foveolate (of thallus, from the Latinfovea = depression): with small,
shallow depressions.

Fruticose (of thallus): developing in three dimensions, ofgrub-like, and
round to inflated in section, gas exchange occgrtinroughout the
surface. See aldoliose andsquamulose
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Fusiform (of spores): spindle-like, broader in the centra ararrowing
towards the ends.

Gelatinous (of thallus - cyanobacterial lichens): becomindyjsh when wet
(e.g. Collema. The cyanobacterial cells are surrounded by cadish
tend to absorb liquid water, becoming jelly-likeevhwet. This character
is easy to appreciate in some genera (€gllemg in which the
photobiont is predominant, less easy in other gerile Leptogium See
alsohomeomerousheteromerous

Glabrous: withouthairs or tomentum

Glaucescenf(of colours): bluish-greenish grey.

Globose spherical.

Gloeocapsaa genus ofcyanobacteriacharacterised, together with other
similar genera, by more or less spherical massetiting clusters of
cells with a distinct, multi-layered, sometimesmanted gelatinous coat.
Most frequent in the Lichinaceae.

Goniocyst more or less spherical groups of green algas elfrounded by
shorthyphae but without a truecortex (section!), forming a minutely-
granulosethallus (e.g. iMicared).

Granules (of thallus parts): small, coarse, more or lessegpal, mostly
corticateelements making up most of the thallus.

Granulose (of soredia): coarse, resembligganules but without cortex
See alsdarinose

Hairs: short, erect, transpareiiir-like structures, generally present on the
uppercortex and formed by a singleypha(e.g. inAgonimia opuntiella
Phaeophyscia hirsujaSee alsailia, fibrillae , andtomentum

Halonate (of spores): with a thick, transparent, gelatinouser coat. See
alsoperispore

Hamathecium (of ascocarps): a rather difficult, “neutral” termhich was
never used in this book, referring to all types sitrile hyphae
(paraphyses paraphysoids periphyses etc.) which occur in the
hymenium

Haustorium (plural: haustoria)hyphaeof the mycobiontwhich apparently
penetrate inside the cells of thlkotobiont

Hemi- (general Greek suffix): almost, partially.

Hemiangiocarp (of ascocarps): thbymenium is initially protected by a
covering layer, which disrupts when thsci are ripe. Not used in this
book. See alsangiocarp

Hemiendolithic (of thallus): sednemiendosubtratic

Hemiendosubstratic (of thallus): embedded in the substratum, except the
photobiont layer (e.g.Caloplaca ochraceaas opposed tdBagliettoa
species). This character, being difficult to apat; was not used in
these keys.

Hetero- (general Greek suffix): looking different from sething else.
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Heterocyst (of photobionts): a cell of filamentousyanobacteriawhich
differs from the others in the chain by its palgtoplasm and its thicker
wall, devoted to nitrogen fixation. Never usedhege keys.

Heteromerous (of thallus): having themycobiont and the photobiont
separated into well-distinct layers. See afsmneomerous gelatinous
when wet

Homeo-(general Greek suffix): looking similar to somethigise.

Homeomerous(of thallus): having thenycobiontand thephotobiontevenly
intermixed throughout ththallus (e.g. inCollemg. See als@elatinous
when wet heteromerous

Hyaline (of spores): transparent, colourless.

Hymenial algae (of lichens with perithecia): green algal cells oned
inside thehymenium of some groups opyrenocarpouslichens (e.qg.
Endocarpon Staurothel@ They are often visible under a binocular, the
sections ofperithecia having a bright green core. These algae are often
different in shape and size from those of the tisall

Hymenium (of ascocarps, in section): the layer whaseiarise andspores
are produced. Its thickness, colour, and the reastiesp., with, may be
important in some groups. The thickness should leasored starting
from the roots of thasci, including theepihymenium See alsthecium.

Hypha (plural: hyphae): one of the filaments constitutitige fungal
mycelium

Hypo- (general Greek suffix): lying below something elsey. hypothallus
hypotheciun). See alscub-.

Hypothallus: marginal part of théhallus of foliose or squamulosdichens,
composed only by the fungus, normally with a d#f@r colour and
texture In these keys, this term is often merged pitbthallus.

Hypothecium (of apothecia): in these keys this terms referssarininately
for all tissues located below theymenium Its thickness, reactions and
esp. pigmentation may be important for identificati See also
subhymenium

| (reactions): the typicalugol’s solution, which can be purchased by
specialised furnishers: a solution with 2 g of fastock solution and 20
g distilled water. To prepare the stock solutidsfo(IKI) dissolve 1 g
iodine crystals and 2 g potassium iodide in 30 istilted water.

I.e. (abbreviation): equal to something else (fromlthgn id es).

Imbricate (of thallus parts): overlapping, shingle-like, &e tiles of a roof,
e.g. the squamules Mycobilimbia lurida

Immersed (of ascocarps and pycnidia): embedded in the satbst (e.g. the
apotheciaof Clauzadea immer3aor in the thallus (e.g. theeritheciaof
Catapyrenium cinereum

Inflated (of thallus parts, from the Latinflatus): swollen.

Inspersed(of the hymenium, in sectiongll of oil droplets which render it
somehow milky, not transparent in a microscopidisec
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Involucrellum (of perithecia): a usually black, lid-like struptuoriginating
from the upper part of theerithecium protecting theostiole It can be
best observed under a binocular, by verticallyisaitg the perithecium.

It is mostly limited to the upper part of the pketium, but sometimes it
extends until its base. Its presence may be impbifta identification
(e.g. inCatapyrenium s. latVerrucaria).

Isidia (singular: isidium):structures for the vegetative reproduction of the
lichen, which derive from swellings of the uppeortex and contain
photobionts True isidia are alwaysorticate as opposed tsoredia
They may have different forms: erect and more ss I®und in section
(simple or ramifiedzoralloid), or flattened gpathulate peltatd, etc. See
alsoblastidia, phyllidia, andschizidia

Isidiate (of thalli): with isidia.

Iso- (general Greek suffix): equal, eigodiametrig isotomic

Isodiametric (of thallus parts): having more or less the sanamedier,
mostly rounded in shape.

Isotomic (of thallus parts):dividing in regular dichotomies into equal
branches. See alsoanisotomi¢c dichotomic tetrachtomous
trichotomous

K (reactions): a ca. 10% water solution of potassiyaroxide (KOH). It
can be substituted with household lye (sodium hyidey NaOH).

KC (reactions): the test is performed by wetting tdsted area first witK,
then withC. These reactions are often ephemeral. In mossctse KC
test enhances the results obtained Withnly.

Labriform (of soralia, from the Latinabrum = lip): soredia originating
from the lower face ofobeswhich tend to bent upwards, tiseralia
assuming a lip-like form (e.gHypogymnia physodes, Phaeophyscia
chloanthg.

Laciniae (singular: lacinia, from Latin): flattened partsraimifiedfruticose
lichens (e.gRamalina fraxinep Sometimes calleldbbes

Laminal (from Latin: laming something thing and flattened): located on the
upper surface of the thallus, e.g. #ualia of Parmelia sulcata

Lax (of medulla): loose, not compact.

Lecanorine (of apothecia): with a thallinmargin containingphotobionts
In most cases, the colour of the margin is verfediint from that of the
disc In some genera, however the colour is similag.(én several
species of Caloplacg, and one has to look fophotobionts in
microscopic sections. See akspicilioid, biatorine, lecideing zeorine

Lecideine (of apothecia): having eargin exclusively consisting of dark-
coloured fungahyphae In these keys, this term is subsumed under the
expressiomon-lecanorine. See alsdiatorine, excipulum, lecanoring
zeorine

Leprose (of thallus, from LatinLepra a skin disease): a powdery mass of
hydrophobic, soredialike granules. Some experience is needed to
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distinguish truly leprose thalli frororustosethalli with abundant, diffuse
soredia

Lichenised (of mycobionts): always growing in symbiosis with a
photobiont In certain groups, e.dirthonia some species are clearly
lichenised, others are clearly non-lichenised (e tichens), still others
are of uncertain attribution.

Lignicolous: growing on wood.

Linear (of pseudocyphellae, from Latirlinea): when well-developed,
narrow and elongated.

Lirelliform (of apothecia): anon-lecanorine apotheciumwith a long,
narrow, elongated form (e.g. Graphis Opegrapha

Lobes (of thalli): flattened, elongated, lichenised stures developed at the
margin of thethalli (e.g. in Squamarina lentigefa or around the
apothecia(e.g. inPhysconia venus}aTheir width should be measured in
the central part. See alsffigurate, placodiomorph

Lobulate: with smalllobes

Lugol (of reactions): sek

Macroconidia (singular: macroconidium): the largeonidium of a species
that has more than one type of conidium (e.g. imescspecies of
Micarea or Porina).

Maculiform (of soralia, from the Latimacula spot, patch)taminal soralia
grouped into more or less round patches. Seepaisctiform.

Maezedium a mass ofspores liberated continuously by theasci of
Caliciales. It appears as a powdery mass coveringajethecium See
alsocapitulum.

Margin (of apothecia, Latimarga margin):apotheciahave two main types
of margin: a) gproper margin consisting of fungdlyphaeonly; usually,
the proper margin is similar in colour to the disiifferent from the
thallus. b) ahalline margin, which includephotobionts usually similar
in colour to the thallus, different from the disgith several exceptions.,
e.g. inCaloplacg. In these keys, unless otherwise specified, &t
“margin” always refers to the thalline margin fecanorineapothecia, to
the proper margin fanon-lecanorineapothecia.

Marginal (of soralia):soredialimited to the marginal parts of thallus parts
(usuallylobesof foliose lichens).

Mediterranean (of distribution): occurring in the belt dominateoly
evergreen broad-leaved trees, mai@lyercus ilex

Medulla: the “central” part of thdhallus, located under th@hotobiont
layer. It is composed exclusively by loosely armohdungalhyphae the
spaces between them facilitating gas exchange hierphotosynthetic
partner. It can be compact, loose or almost holf@gmentedor not, and
it often contains lichens substances which arerdtise¢hecortex (hence,
it can have peculiar reactions, or a characteristiour under aJV-
lamp).
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Micareoid (of photobionts): green algae with a diameter af dwn, thin-
walled, often occurring in pairs (e.g. thoseMbtareq).

Micro - (general Greek suffix): very small.

Microconidia (singular: microconidium): the smalleonidium of a species
that has more than one type of conidium (e.g. imescspecies of
Micarea).

Moniliform (of hyphae): arranged in a thread consisting ineges of
globose cells, looking like a rosary, or the chaifhklostoc

Montane (of distribution): occurring in the belt dominatby beech ffagus
sylvaticg. More details in the introduction.

Morphic (-morphousa Greek suffix): the form of something.

Muriform (of spores): looking like a brick-wall, many-ceallewith many
longitudinalseptaand crosswalls. See alsabmuriform.

Mycelium: the tissue composed by the fungal partner of ltbeen,
consisting ohyphae

Myco- (general Greek suffix): related to a fungus (Latimgus.

Mycobiont: the fungal symbiotic partner in a lichen, to whibe scientific
name of the lichen refers.

N (reactions): concentrated nitric acid (HYOWarning: this is a strong
acid, and can easily damage microscopic gears.

Non-lecanorine (of apothecia): without a thallingnargin. See also
apothecium biatorine, lecanoring margin, zeorine

Nostoc a genus otyanobacteriawith more or less long chains of rounded
cells. In some genera (e.g. soheptogiumspecies) the chains are very
short, consisting of a few cells only.

Ocular chamber (of asci): the ascus lstunicate the two layers separate at
the tip leaving an empty space (gbelus), this space is concave with
respect to the inner part of thecus

Orbicular (of thallus): more or less circular in shape.

Ornamented (of spores): sporewall not smooth. Ornamentation is
important in some groups, e.g.Buellia

Oro- (Greek suffix): having to do with mountains.

Oromediterranean (of distribution): occurring above treeline in thighest
mountains of the Mediterranean, excluding the Adpsl the Central
Apennines. More details in the Introduction.

Ostiole (from the Latinostium door): pore-like opening situated at the top
of aperitheciumor of pycnidia through which th@ropagulesescape.

Oval (of spores): egg-like, the convex part lying mordess in the centre,
symmetrical with respect to the two axes.

Ovoid (of spores)seeoval.

P (reagents): A saturated solution of para-phenyémiohe in ethilic
alcoholi (of short duration!). It is also possikle prepareP in water
solution: e.g. 1 g of para-phenylendiamine, 10 dNafrium sulphate in
100 ml water. This substance, although still wiise.g. for hair dying,
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might be carcinogenic. It should be used with goaae (especially avoid
to breath it when using the microscope!). Teackbhaild not endorse its
use by students, unless if coupled with a lessotheruse of potentially
dangerous substances, and with the correspondiagures.

Para- (general Greek suffix): located near, beside sbing else.

Paraphyseg(singular: paraphysisterilehyphaein thehymenium forming
a palisade within which thasciare interspersed. They may be simple or
ramified, in some case they amastomosingthe upper cells, sometimes
inflated and most often pigmented, form tBpihymenium The true
paraphyses always start from the base of Hlgmenium See also
paraphysoidsandperiphyses

Paraphysoids structures resembling paraphyses, but originatiogh the
hymenial tissue between thscias pre-ascal elements stretching with the
growth of thehymenium They are usually thin, abundantly branched and
anastomosinge.g. inArthonia In this book, this term is sometimes used
in the descriptions, being substituted by the tgramaphysesin the
dichotomies.

Paraplectenchymatougof sections): a fungal tissue (section!) consgstih
more or lessisodiametric rounded to angular cells. See also:
plectenchymaprosoplectenchymatous

Parasitic: this term is used here in a very broad, ofterorirect sense: it
refers both to truly parasitic fungi growing onhéns, and to the so-
called ‘parasymbionti€ lichens, i.e. those which regularly start thée-
cycle on other lichens, without being true parasite fact, having a
photobiont layer, they are autotrophic. Their “gétiam” probably
consisting in “stealing” photobionts from the héishen. More research
is necessary to clarify the complex relations betwgparasymbiontic”
lichens and their hosts.

Parasymbiontic: seeparasitic.

Parathecium (of apothecia): propenargin, formed only by fungahyphae
Not used in this book, because not necessary.

Peltate plate-like, with a single attachment point from tbentre of the
lower surface (e.g. theidia of Peltigera lepidophora

Peri - (Greek suffix): lying around something else.

Periclinal (of hyphae): parallel to something else (e.g. tipetleecial
margin).

Periphyses(singular: periphysis)yphaeresemblingparaphysesproduced
near theostiolesof perithecia They are mostly short and thin, hair-like.

Periphysoids this term is used by some authors foaraphysedike
structures ofpyrenocarpouslichens, developing from the upper part of
the pyrenium, near theostiole and growing downwards. In these keys the
term was not used consistently.

Perispore (of spores): a colourless gelatinous layer arcasgore visible
in microscopic sections. See alguispore halonate
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Perithecia (singular: perithecium): globose to flask-lisecomatawhere the
hymeniumis enclosed within a “box” opening through a narrapical
pore at the summit, calledostiole See also: involucrellum,
pyrenocarpous

Perithecioid (of apothecia): opening through a pore, hetlise not evident
and the whole structure resembling parithecium (e.g. Pertusaria
pertusg. In a few cases, it might be difficult to distirigh between a true
perithecium and a perithecioid apothecium (e.dgéfonia russul

Photo - (Greek suffix): related to light.

Photobiont (from the Greek photos = light and bios = life):eth
photosynthetic partner of a lichen. In our keyse¢thmain types of
photobionts are used for identificatiooyanobacterial chlorococcoid
andtrentepohlioid

Phyllos (Greek suffix): similar to a leaf.

Phyllidia (singular: phyllidium, from the Greefhyllos = leaf): flattened
structures resembling small lobes, formed by atigin of a leaf-like
part of the thallus, and serving for the vegetatigproduction of the
lichen; they are sometimes difficult to distinguisbm flattenedisidia;
this term is used very seldom in these keys.

Phyllocladia (singular: phyllocladium, from the Greeadtadon = branch):
minute, granular, verrucose to coralloid, peltatedigitate parts of the
thallus ofStereocaulonbearing theohotobiont

Pigmented (mostly of spores): coloured, not transparent itisa (e.g. the
sporesof BuelliaandRinoding.

Placodioid (of crustose thalli)orbicular, with radiating marginalobes A
difficult, not indispensable term of the lichenalog jargon. See also
effigurate.

Placodiomorph (of crustose thalli): seglacodioid

Plectenchyma (of thallus sections): a general term for all falsgsues
formed by the mycobiont only. See alsoparaplectenchymatoys
prosoplectenchymatous

Pluricellular (of spores): many-celled.

Podetia (singular: podetium): lichenised, fruticose stues of Cladonia
and a few related genera, ontogenetically devetpfiom a vertical
extension of the lower apothecial tissues. MoghefCladoniahave two
types of thallus: gorimary, crustose to squamulose thallus, and the
"podetia”. A beginner might wonder whether the lthafl e.g. Dactylina
ramulosa or Thamnolia vermicularisare "podetia” or not. As far as
possible, we have tried to use this term only witBladonia See also
primary, pseudopodetia

Polar-diblastic (of spores): two-celled, the cells being connechtsda
narrow canal (mosteloschistacegewhose length may be important for
identification.

Poly - (general Greek suffix):
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Polymorphic: of different forms.

Polysporous(of asci): with many (more than 8) spores.

Primary (of thallus parts): some fruticose lichens (espciCladonig
have two types ofhallus: the primary onegrustoseor squamulose
gives origin tofruticose structures fodetiaand pseudopodetia In this
book the term “primary squamules” exclusively refeio those of
Cladoniag while the term “primary thallus” also refers tther genera in
which podetiaor pseudopodetiariginate from a crust-like thallus (e.g.
Baeomyces, StereocaujonThe term “primary” has to do with the
ontogeny of of thallus parts, non-primary structur@ike podetig
developing from the generative tissue of dipdthecia a character which
is of no use for identification.

Proliferating (of podetia): formed in the centre (e.gGtadonia cervicornis
subsp.verticillata) or along the margins (e.g. sometimesdladonia
pyxidatg of cups giving rise to one or several stockspofietia

Propagule any structure serving to reproduce the lichensfioused for
those related twegetativereproduction goredia isidia, thalloconidia,
etc.). See alsdiaspore

Proper (of apothecial margin): semargin.

Prosoplectenchymatous(of thallus sections): fungal tissue consisting of
coalesced, more or less elongated hyphal cells; sd®0
paraplectenchymatous

Prothallus: marginal part of theéhallus of crustose lichens, composed only
by the fungus, normally with a different colour amsture In some cases
(e.g. Placynthium nigrumit is rather thick and felt-like, in other cases
(e.g. Rhizocarponspecies growing on quartz) it appears in the fofm
thin, branched bundles dfyphae exploring the substratum. See also
hypothallus

Pruina: powdery, frost-like deposits afrystals (often calcium oxalates),
present on theortex, or on theascocarpsthey may be very small and
powdery, or aggregated into larger clumps; theyuateally white, rarely
of other colours (e.g. yellow in son@aliciales.

Pruinose covered bypruina.

Pseudo -(general Latin suffix): resembling something withbeing it (e.qg.
pseudopodetia

Pseudocyphellae(singular: pseudocyphella): small interruptions tbe
cortex where themedulla is exposed to facilitate gas exchange. They
may be linear-elongate (e.g. iarmelia sulcaty reticulate (e.g. in
Parmotrema reticulatuin punctiform (e.g. inPunctelia subrudec)a
This character is important, esp. for foliose lichebut is often difficult
to appreciate for beginners (cracks in the cortexaiten mistaken for
pseudocyphellae).

Pseudopodetia(singular: pseudopodetium): in the dictionary amgi by
Hawksworth et al. (1995) this term is defined a$ofes “a lichenised,
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podetium-like structure of vegetative origin, asmoige arising on this not
on the pre-formed granular or squamulose thallustials”. The
difference between podetia and pseudopodetia hadotavith their
ontogeny (se@rimary), and lies outside the scope of identificationkey
In the dichotomies, pseudopodetia are mostly subdumdepodetia

Pubescent(of thallus parts): covered by thin, shbdirs.

Pustula (plural: pustulae): bubble-like swellings presemt the thalli of
some species (e.Gollema nigrescens.asallia).

Pustulate (of thallus): covered bpustulae

Pycnidia (singular: pycnidium): flask-like structures, red#img peritheciag
in which conidia are produced. They are mostly, but not alwaysk-dar
coloured, immersed in the thallus, appearing adlshoés. Sometimes,
however, they become prominent (e.g. in sdviiearea species), and
may have very different colours (from white to p&ltorange).

Pycnidiospores seeconidia. This term was never used in these keys.

Pyrenium (of perithecia): thevall of perithecia A term which was never
used in these keys. See atswipulum

Pyrenocarpous(of mycobionts): lichenised fungi witherithecia

Pyrenolichern a lichen withperithecia

Pyriform (of spores, perithecia, from the Laftyrus the pear tree and its
fruits): pear-shaped.

Reniform (of spores): kidney-like, curved.

Reticulate: net-like and interconnected (e.g. like thseudocyphellaeof
Parmotrema reticulatuin

Revolute (of thallus parts): bent downward.

Rhiz - (general suffix, from Greek): a root, or somethiagchoring
somewhat else into the ground.

Rhizines bundles of hyphae mostly originating from the émvwcortex
which anchorfoliose or squamuloselichens to the substratum. Their
shape and length may be important in some genegaReltigerg. See
alsorhizohyphae

Rhizinomorphs: rhizine-like structures, usually found on the lower suefac
of umbilicate thalli belonging tdJmbilicaria andDermatocarponwhich
do not function as attachment organs.

Rhizohyphae individual hyphae, pigmented or colourless, whacithor the
squamules of some lichens (eGatapyreniums.lat.) to the substratum.
They should not be confused withizines, which originate from a lower
cortex, and are stouter, being composed of thick buraflbyphae

Rimose (of thallus): irregularly and minutely cracked, tiout distinct
areolae A rather odd term, seldom used in these keys.

Rosette-shaped(of thallus): rounded in shape, symmetrical, mostith
radiating marginalobes(e.g.Squamarina lentigefa

S. lat. (of taxa): in the broad sense (from the La#msu lath

S. str. (of taxa): in the strict sense (from the La@&mnsu stricth
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Saddle-shaped(of apothecia): used only for soreltigeraspecies, those
whoseapotheciaare elongated and curved, like the saddle of seh@.g.
P. polydactyl, as opposed to those with flattened, horizonpaltlzecia
(e.g.P. horizontali3.

Scabrose (of thallus surface): having a minutely roughenadfaze,
generally caused by an accumulation of dead corticaterial (e.g.
Peltigera scabrosg

Schizo(Greek suffix): abruplty separating from somethétsg.

Schizidia (singular: schizidium): structures for the vegefatreproduction
of the lichen, deriving from the scale-like flakin§the uppecortexinto
flattened to convexareolae which are detached from the thallus. They
have the same function esdia andphyllidia, but they areorticateonly
above (e.gCladonia pyxidataFulgensia subbracteaja

Scytonema(of photobionts): a genus of filamentoaganobacteriawith
“false” branching, by breaking through its gelatissheath.

Secundary(of thallus): se@rimary.

Semi-(suffix): half, almost.

Semi-immersed(of apothecia): half immersed in the thallus.

Septa (of spores, singular: septum): cross-walls sepayahe individual
cells of more than 1-celledpores their thickness is an important
character in some groups (e.gQaloplaca.

Sessile(of apothecia): not immersed, sitting on the sefebut without a
stalk of any kind. See alstipitate

Soralia (singular: soralium): well-delimited parts of thal wheresoredia
are produced breaking the uppertex They may be of different forms:
punctiform, maculiform, labriform, linear, capitate helmet-shapegdetc.

Soredia(singular: soredium): bundles of hyphae entwinirigvaphotobiont
cells, which serve to the vegetative reproductidnthe lichen. They
mostly originate from thenedulla, and appear as powdery or granular
masses. See albtastidia, soralia

Spathulate (of thallus parts, from the Latispatulg: flattened, in the form
of a spatula, or of a spoon.

Spermatia: seeconidia.

Spermogonia(singular: spermogonium): seenidia.

Spores this term is the origin of much confusion in Myagy; in these keys
it is exclusively used for the sexyabopagulesof themycobionts which,
produced inside thasci Spore characters (size, shape, number of cells,
pigmentation, etc.) are important for identificatio

Squamulose(of thallus): composed by small, scale-like loli&ighng from
the surface. Among the traditionally recognisednghsforms, this is the
most ambiguous. Typically squamulose is grenary thallus of most
Cladoniaspecies, which consists of small, leaf-like u@iteached to the
substratum only laterally, withouthizines. However, the term
squamuloseis often used also for small-fruticose thalli (eTpninia
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opuntioide$. In our opinion, squamulose thalli should havéhkan upper
and lower surface for gas exchange, but should tteched to the
substratum only laterally or centrally. In this Boaeve still stick to the
old-fashioned definition of the term.

Squarrose (of rhizinae): densely ramified, brush-like, withort, stiff
perpendicular branches, having the appearancebottteebrush (e.g. in
Peltigera caniny

Stigonema(of photobionts): a genus of filamentooganobacteriahaving
“true branching”, resulting from perpendicular dians of cells within
the filament, found only in few cyanobacterial kets (e.g. irEphebé.

Stipitate (of apothecia):brought on a peduncle (e.g. the apothecia of
Baeomyces

Sub- (general Latin suffix): partially, incompletely, pyoaching (e.g.
submuriform), or “lying under something else” (e subhymeniun).

Subalpine (of distribution): occurring in the belt dominatby Larix, Pinus
cembraandRhododendronnear treeline in the Alps. More details in the
introduction.

Subhymenium (of apothecia): in the strict sense, this is thet ph the
apothecium (visible in microscopic sections) which correspsrd the
generative tissue below theymenium In these keys, it is most often
used as a synonym bypothecium

Submediterranean (of distribution): occurring in the belt dominatdxy
deciduous broad-leaved trees, mai@yercus, Carpinusand Ostryg
excluding the beech belt. See alsmontane More details in the
introduction.

Submuriform (of spores): weaklynuriform, with only a few longitudinal
septa

Sulcate(of thallus parts): furrowed, e.g. the surfacéafmelia sulcata

Taxon (plural: taxa, a Greek term): any unit in a clasation scheme
(family, genus, species, subspecies, etc.).

Terete (of thallus, or thallus parts): round in crosstiget(e.g. thebranches
of manyUsneaspecies).

Terricolous (of lichens): see Introduction.

Tetrachotomous (of thallus parts, from the Greek tetra = 4): 4rwotzed
(e.g. in some species @fladonig. (see alsoanisotomic¢ dichotomig
isotomig trichotomoug.

Thalline (of apothecial margins): thenargin of lecanorine apothecia
produced by the thallus and hence containingptimatobionts Usually,
the thalline margin has the same colour of thelubaland differs in
colour from thedisc (e.g. inLecanora chlaroterp Sometimes, however,
especially when the thallus is similar in colourthe disc (e.g. in some
species ofCandelariellaandCaloplacg, a section is heeded to reveal the
photobiont in the margin.
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Thalloconidia (singular: thalloconidium): smalpropagulesserving to the
vegetative reproduction of thenycobiont consisting of clumps of
hyphae which are produced on the thallus, or even onpitmthallus.
They may be confused witoredig which, however, contain some cells
of the photobiont while the thallonoconidia are formed only by the
mycobiont. Rare, and limited to genera suchUasbilicaria (from the
lower cortex), andProtoparmelia(e.g.P. leproloma from the margin of
areolae).

Thallus (plural: thalli): the “body” of the lichen, formebly the mycobiont
and thephotobiont See alstwypothallus prothallus.

Thecium (of ascocarps, a Greek term for something like ayet”): a
synonym ofhymenium The parts lying above and under the hymenium
are often calle@pihymeniumandsubhymenium The termtheciumwas
never used in this book, but we consistently ¢alupper and lower parts
epitheciumandhypothecium

Tholus (of asci):the apex ofbitunicate asci when the twowalls become
distant from each other, giving the impressionmfaical thickeninglts
features, best observed after application lof are important for
distinguishing among supraspecific ranks.

Tomentose(of thallus, from Latin):having a cover of soft, mattduhirs,
best seen under a binocular microscope or a stemgy(e.g. the lobes of
Peltigera rufescer)s

Torulose (of branches): cylindrical, but with regular sweds at intervals.

Torus (of spores): a thickening occurring near geptumof pluricellular
spores e.g. in most species Rinodina

Trentepohlial (of photobiont): a green alga related Teentepohlia The
algal layer has a characteristic orange to greemiahge colour, due to
the presence of pigments which enhance photosysthresondition of
weak light. Most common in tropical lichengentepohliaoccurs in ca.
9% of Italian lichens, esp. those which live indddhumid situations.

Trichotomous (of thallus parts): 3-branched, e.g. the thallusCtddonia
portentosa

Truncate (of thallus parts): ending abruptly, e.g. tlebes of Parmelia
sulcata

Umbilicate (of foliose thalli): attached by a single, mordess central point
(e.g.DermatocarponRhizoplacaUmbilicaria).

Umbonate (of apothecia): provided with a column of steltigphaewhich
protrude from thénhymeniumin the form of a small, central wart (e.g. in
Lecidea umbonaja

Uni - (Latin suffix): referring to one single object.

Uniseriate (of spores): in a single row within tlascus

Unitunicate (of ascus walls)the wall is composed of one layer only (a
primitive character). See alsoitunicate
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Urceolate (of apothecia): deeply concave, pitcher-like innfofe.g. in
Diploschistes diacapsis When young, urceolat@apothecia may be
confused wittperithecia(see als@erithecioid.

UV: the colour of thallus or (mostly) of theedulla as it appears under a
UV lamp (in darkness). Protect your eyes with adégspectacles, and
be sure that the material on which you place yanne is not in itself
reactive to UV (in principle, avoid white paper)ev@ral UV-lamps
permit the observation both under short- and loagewadiation. Short-
wave is the best for lichens.

Vegetative (of reproduction): non-sexual. In lichens vegemtigproduction
can involve both partners of the symbiosis (e.ghwgioredia isidia,
blastidig), or the mycobiont only (e.g. withthalloconidia). See also
conidia.

Veins (of thallus): vein-like thickenings or flattenedsttures differing in
colour or shape from the rest of the lower surfafceome foliose lichens,
esp. inPeltigera They are mostly very evident, and should not be
confused with small foldings of the lower surface.

Verrucose (of thallus): wart-like.

Zeorine (of apothecia): Alecanorine apotheciumwith a propermargin
completely surrounded by a layermiotobiontsreaching the lower part
of thehymenium This difficult term was never used in this book.

Zonate (of thallus): with concentric areas of differenaar (e.g. in some
forms of Pertusaria amara
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INDEX TO TAXA
(leading to their descriptions only)

Absconditella annexa (Arnold)éZda

Absconditella delutula (Nyl.) Coppins & H. Kilias

Absconditella sphagnorumézda & Poelt

Acarospora nodulosa (Dufour) Hue var. nodulosa

Acarospora nodulosa (Dufour) Hue var. reagens (ghClauzade & Cl.Roux
Acarospora placodiiformis H.Magn.

Acarospora schleicheri (Ach.) A.Massal.

Agonimia opuntiella (Poelt & Buschardtg¥da 129
Agonimia tristicula (Nyl.) Zahlbr. 147
Alectoria nigricans (Ach.) Nyl. 39
Alectoria ochroleuca (Hoffm.) A.Massal. 41
Allocetraria madreporiformis (Ach.) Karnefelt & The 47
Amandinea punctata (Hoffm.) Coppins & Scheid.

Anaptychia bryorum Poelt 110
Anaptychia ciliaris (L.) Korb. 42
Anthracocarpon virescens (Zahlbr.) Breuss 157

Anzina carneonivea (Anzi) Scheid. var. carneonivea

Aphanopsis coenosa (Ach.) Coppins & P.James

Arthrorhaphis alpina (Schaer.) R.Sant.

Arthrorhaphis citrinella (Ach.) Poelt

Arthrorhaphis grisea Th.Fr.

Arthrorhaphis vacillans Th.Fr.

Aspicilia hispida Mereschk. 47
Bacidia bagliettoana (A.Massal. & De Not.) Jatta

Bacidia herbarum (Stizenb.) Arnold

Baeomyces carneus Florke 48
Baeomyces placophyllus Ach. 48
Baeomyces rufus (Huds.) Rebent. 49

Belonia incarnata Th.Fr.

Belonia russula Nyl.

Biatora subduplex (Nyl.) Printzen

Biatora vernalis (L.) Fr.

Biatorella fossarum (Fr.) Th.Fr.

Biatorella hemisphaerica Anzi

Bryodina rhypariza (Nyl.) Hafellner & Turk
Bryonora castanea (Hepp) Poelt
Bryonora curvescens (Mudd) Poelt
Bryoria bicolor (Ehrh.) Brodo & D.Hawksw. 38
Bryoria chalybeiformis (L.) Brodo & D.Hawksw. 38
Buellia asterella Poelt & Sulzer

Buellia elegans Poelt

Buellia epigaea (Pers.) Tuck.

Buellia geophila (Sommerf.) Lynge
Buellia hypoleuca H.Magn.

Buellia hypophana (Nyl.) Zahlbr.

Buellia insignis (Hepp) Th.Fr.

Buellia papillata (Sommerf.) Tuck.

Buellia reagens H.Magn.

Buellia zoharyi Galun

Caloplaca aetnensis de Lesd.
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Caloplaca ammiospila (Wahlenb.) H.Olivier

Caloplaca aurea (Schaer.) Zahlbr.

Caloplaca bryochrysion Poelt

Caloplaca canariensis (Follmann & Poelt) Breuss
Caloplaca cerina (Hedw.) Th.Fr. var. muscorum (A.$8443 Jatta
Caloplaca cerina (Hedw.) var. chloroleuca (Sm.) Th.F
Caloplaca congrediens (Nyl.) Zahlbr.

Caloplaca jungermanniae (Vahl) Th.Fr.

Caloplaca limonia Nimis & Poelt

Caloplaca livida (Hepp) Jatta

Caloplaca nivalis (Korb.) Th.Fr.

Caloplaca saxifragarum Poelt

Caloplaca schoeferi Poelt

Caloplaca sinapisperma (Lam. & DC.) Maheu & A. Gillet
Caloplaca tetraspora (Nyl.) H.Olivier

Caloplaca tiroliensis Zahlbr.

Candelariella kuusamoensis Résénen

Candelariella unilocularis (Elenkin) Nimis

Candelariella vitellina (Hoffm.) Mull.Arg.

Catapyrenium cinereum (Pers.) Korb.

Catapyrenium daedaleum (Kremp.) Stein

Catillaria contristans (Nyl.) Zahlbr.

Catolechia wahlenbergii (Ach.) Korb.

Cetraria aculeata (Schreb.) Fr.

Cetraria ericetorum Opiz

Cetraria islandica (L.) Ach.

Cetraria muricata (Ach.) Eckfeldt

Cetraria obtusata (Schaer.) Van den Boom & Sipman
Chaenotheca furfuracea (L.) Tibell

Chromatochlamys muscorum (Fr.) H.Mayrhofer & Poalt ynuscorum
Chromatochlamys muscorum (Fr.) H.Mayrhofer & Poalt wctospora (Nyl.)
H.Mayrhofer & Poelt

Chrysothrix chlorina (Ach.) J.R.Laundon

Cladonia acuminata (Ach.) Norrl.

Cladonia amaurocraea (Florke) Schaer.

Cladonia arbuscula (Wallr.) Flot. subsp. arbuscula
Cladonia arbuscula (Wallr.) Flot. subsp. mitis (Sardruoss
Cladonia arbuscula (Wallr.) Flot. subsp. squarry¢allf.) Ruoss
Cladonia bellidiflora (Ach.) Schaer.

Cladonia borealis S. Stenroos

Cladonia botrytes (K.G.Hagen) Willd.

Cladonia caespiticia (Pers.) Florke

Cladonia cariosa (Ach.) Spreng.

Cladonia carneola (Fr.) Fr.

Cladonia cenotea (Ach.) Schaer.

Cladonia cervicornis (Ach.) Flot. subsp. cervicornis
Cladonia cervicornis (Ach.) Flot. subsp. verticélgHoffm.) Ahti
Cladonia chlorophaea (Florke ex Sommerf.) Spreng.
Cladonia ciliata Stirt.

Cladonia coccifera (L.) Willd.

Cladonia coniocraea (Florke) Spreng.

Cladonia convoluta (Lam.) Anders

Cladonia cornuta (L.) Hoffm.
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Cladonia crispata (Ach.) Flot.

Cladonia cryptochlorophaea Asahina
Cladonia cyanipes (Sommerf.) Nyl.
Cladonia cyathomorpha Walt.Watson
Cladonia decorticata (Flérke) Spreng.
Cladonia deformis (L.) Hoffm.

Cladonia digitata (L.) Hoffm.

Cladonia dimorpha S. Hammer

Cladonia diversa Asperges

Cladonia ecmocyna Leight.

Cladonia fimbriata (L.) Fr.

Cladonia firma (Nyl.) Nyl.

Cladonia foliacea (Huds.) Willd.

Cladonia furcata (Huds.) Schrad.

Cladonia glauca Florke

Cladonia gracilis (L.) Willd.

Cladonia grayi Sandst.

Cladonia humilis (With.) J.R.Laundon
Cladonia incrassata Florke

Cladonia macilenta Hoffm. subsp. floerkeana (Friwth
Cladonia macilenta Hoffm. subsp. macilenta
Cladonia macroceras (Delise) Hav.
Cladonia macrophylla (Schaer.) Stenh.
Cladonia macrophyllodes Nyl.

Cladonia mediterranea P.A.Duvign. & Abbayes
Cladonia merochlorophaea Asahina
Cladonia parasitica (Hoffm.) Hoffm.
Cladonia peziziformis (With.) J.R.Laundon
Cladonia phyllophora Hoffm.

Cladonia pleurota (Flérke) Schaer.
Cladonia pocillum (Ach.) O.J. Rich.
Cladonia polycarpoides Nyl.

Cladonia polydactyla (Flérke) Spreng.
Cladonia portentosa (Dufour) Coem.
Cladonia pseudopityrea Vain.

Cladonia pyxidata (L.) Hoffm.

Cladonia ramulosa (With.) J.R.Laundon
Cladonia rangiferina (L.) F.H.Wigg.
Cladonia rangiformis Hoffm.

Cladonia rei Schaer.

Cladonia scabriuscula (Delise) Leight.
Cladonia squamosa Hoffm. var. squamosa
Cladonia squamosa Hoffm. var. subsquamosa (Leightn).
Cladonia stellaris (Opiz) Pouzar &¥da
Cladonia strepsilis (Ach.) Grognot
Cladonia stygia (Fr.) Ruoss

Cladonia subcervicornis (Vain.) Kernst.
Cladonia subrangiformis Sandst.

Cladonia subulata (L.) F.H.Wigg.

Cladonia sulphurina (Michx.) Fr.

Cladonia symphycarpa (Flérke) Fr.
Cladonia turgida Hoffm.

Cladonia uncialis (L.) F.H.Wigg. subsp. biunciali#offm.)
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Cladonia uncialis (L.) F.H.Wigg. subsp. uncialis 57

Clavascidium umbrinum (Breuss) Breuss 157
Collema bachmanianum (Fink) Degel. 93
Collema ceraniscum Nyl. 93
Collema coccophorum Tuck. 91
Collema crispum (Huds.) F.H.Wigg. 88
Collema flaccidum (Ach.) Ach. 88
Collema limosum (Ach.) Ach. 94
Collema tenax (Sw.) Ach. 87
Dactylina ramulosa (Hook.) Tuck. 56
Dibaeis baeomyces (L. fil.) Rambold & Hertel 49

Diploschistes diacapsis (Ach.) Lumbsch
Diploschistes muscorum (Scop.) R.Sant.
Diploschistes ocellatus (Vill.) Norman
Diplotomma pulverulentum (Anzi) D.Hawksw.

Endocarpon adscendens (Anzi) Mull.Arg. 148
Endocarpon pallidum Ach. 148
Endocarpon pusillum Hedw. 149

Epigloea grummannii

Epigloea medioincrassata (Grummann) Débbeler

Epigloea soleiformis Débbeler

Epilichen scabrosus (Ach.) Clem.

Epiphloea terrena (Nyl.) Trevis.

Farnoldia muscigena @Zda) Tretiach & Hafellner

Flavocetraria cucullata (Bellardi) Karnefelt & Thell 42
Flavocetraria nivalis (L.) Kéarnefelt & Thell 43
Frutidella caesioatra (Schaer.) Kalb

Fulgensia bracteata (Hoffm.) R&dsé&nen subsp. btactea

Fulgensia bracteata (Hoffm.) Rasanen subsp. deddiEnichsen) Poelt

Fulgensia bracteata (Hoffm.) Rasanen var. alpitaHiT) Rasanen

Fulgensia desertorum (Tomin) Poelt

Fulgensia fulgens (Sw.) Elenkin

Fulgensia fulgida (Nyl.) Szatala

Fulgensia poeltii Llimona

Fulgensia pruinosa (Korb.) Poelt

Fulgensia schistidii (Anzi) Poelt

Fulgensia subbracteata (Nyl.) Poelt

Fuscopannaria praetermissa (Nyl.) M.Jarg. 114
Gloeoheppia turgida (Ach.) Gyeln. 120
Gyalecta foveolaris (Ach.) Schaer.

Gyalecta friesii Korb.

Gyalecta geoica (Ach.) Ach.

Gyalecta peziza (Mont.) Anzi

Gyalecta ulmi (Sw.) Zahlbr.

Gyalidea scutellaris (Bagl. & Carestia) Lettau

Gyalideopsis athalloides (Nyl.)é¢da

Halecania lecanorina (Anzi) M.Mayrhofer & Poelt

Helocarpon pulverulum (Th.Fr.) Turk & Hafellner

Heppia adglutinata (Kremp.) A.Massal. 121
Heppia despreauxii (Mont.) Tuck. 122
Heppia lutosa (Ach.) Nyl. 120
Heppia solorinoides (Nyl.) Nyl. 121
Heteroplacidium imbricatum (Nyl.) Breuss 156
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Icmadophila ericetorum (L.) Zahlbr.

Involucropyrenium sbarbaronis (Servit) Breuss 155
Involucropyrenium tremniacense (A.Massal.) Breuss 6 15
Involucropyrenium waltheri (Kremp.) Breuss 154

Japewia tornoensis (Nyl.) Tansberg

Lecania pusilla Tretiach

Lecanora bryopsora (Doppelb. & Poelt) Hafellner &K

Lecanora epibryon (Ach.) Ach.

Lecanora hagenii (Ach.) Ach. var. fallax Hepp

Lecanora leptacina Sommerf.

Lecidea alpestris Sommerf.

Lecidea miscella Ach.

Lecidea rufofusca (Anzi) Nyl.

Lecidella wulfenii (Hepp) Korb.

Lecidoma demissum (Rutstr.) Gotth.Schneid. & Hertel

Lempholemma chalazanum (Ach.) de Lesd. 92
Lempholemma polyanthes (Bernh.) Malme 92
Lepraria cacuminum (A.Massal.) Loht.

Lepraria caesioalba (de Lesd.) J.R.Laundon

Lepraria eburnea J.R.Laundon

Lepraria incana (L.) Ach.

Lepraria lobificans Nyl.

Lepraria neglecta (Nyl.) Lettau

Lepraria nivalis J.R.Laundon

Lepraria nylanderiana Kiimmerl. & Leuckert

Lepraria rigidula (de Lesd.) Tgnsberg

Lepraria umbricola Tgnsberg

Leprocaulon microscopicum (Vill.) Gams 43
Leproloma diffusum J.R.Laundon

Leproloma membranaceum (Dicks.) Vain.

Leproloma vouauxii (Hue) J.R.Laundon

Leptochidium albociliatum (Desm.) M.Choisy 89
Leptogium biatorinum (Nyl.) Leight.

Leptogium byssinum (Hoffm.) Nyl.

Leptogium corniculatum (Hoffm.) Minks 90
Leptogium gelatinosum (With.) J.R.Laundon 90
Leptogium imbricatum M.Jgarg. 116
Leptogium intermedium (Arnold) Arnold 115
Leptogium lichenoides (L.) Zahlbr. 91
Leptogium schraderi (Bernh.) Nyl. 113
Leptogium subtile (Schrad.) Torss. 116
Leptogium tenuissimum (Dicks.) Korb. 117
Leucocarpia biatorella (Arnold)dzda

Lobaria linita (Ach.) Rabenh. 106
Lopadium pezizoideum (Ach.) Kérb.

Massalongia carnosa (Dicks.) Korb. 89

Megaspora verrucosa (Ach.) Hafellner & V.Wirth vegrrucosa
Micarea bauschiana (Korb.) V.Wirth &¥da

Micarea botryoides (Nyl.) Coppins

Micarea cinerea (Schaer.) Hedl.

Micarea lignaria (Ach.) Hedl. var. lignaria

Micarea melaenida (Nyl.) Coppins

Micarea peliocarpa (Anzi) Coppins & R.Sant.
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Micarea prasina Fr.

Moelleropsis nebulosa (Hoffm.) Gyeln.
Mycobilimbia berengeriana (A.Massal.) Hafellner &Wirth
Mycobilimbia hypnorum (Lib.) Kalb & Hafellner
Mycobilimbia lurida (Ach.) Hafellner & Ttirk
Mycobilimbia pilularis (Kérb.) Hafellner & Turk
Mycobilimbia tetramera (De Not.) Hafellner & Tiirk
Myxobilimbia accedens (Arnold) Hafellner
Myxobilimbia lobulata (Sommerf.) Hafellner
Myxobilimbia microcarpa (Th.Fr.) Hafellner
Myxobilimbia sabuletorum (Schreb.) Hafellner
Nephroma expallidum (Nyl.) Nyl.

Nephroma parile (Ach.) Ach.

Ochrolechia androgyna (Hoffm.) Arnold
Ochrolechia inaequatula (Nyl.) Zahlbr.
Ochrolechia upsaliensis (L.) A.Massal.
Pannaria hookeri (Sm.) Nyl.

Parmelia omphalodes (L.) Ach.

Parmelia saxatilis (L.) Ach.

Parmelia sulcata Taylor

Parmelina tiliacea (Hoffm.) Hale

Peltigera aphthosa (L.) Willd.

Peltigera canina (L.) Willd.

Peltigera degenii Gyeln.

Peltigera didactyla (With.) J.R.Laundon
Peltigera elisabethae Gyeln.

Peltigera horizontalis (Huds.) Baumg.

Peltigera hymenina (Ach.) Delise

Peltigera kristinssonii Vitik.

Peltigera lepidophora (Vain.) Bitter

Peltigera leucophlebia (Nyl.) Gyeln.

Peltigera malacea (Ach.) Funck

Peltigera membranacea (Ach.) Nyl.

Peltigera monticola Vitik.

Peltigera neckeri Mull.Arg.

Peltigera neopolydactyla (Gyeln.) Gyeln.
Peltigera polydactyla (Neck.) Hoffm.

Peltigera ponojensis Gyeln.

Peltigera praetextata (Sommerf.) Zopf
Peltigera rufescens (Weiss) Humb.

Peltigera scabrosa Th.Fr.

Peltigera venosa (L.) Hoffm.

Peltula patellata (Bagl.) Swinscow & Krog
Pertusaria bryontha (Ach.) Nyl.

Pertusaria geminipara (Th.Fr.) Brodo
Pertusaria glomerata (Ach.) Schaer.

Pertusaria oculata (Dicks.) Th.Fr.
Phaeophyscia constipata (Norrl. & Nyl.) Moberg
Phaeophyscia hispidula (Ach.) Essl.
Phaeorrhiza nimbosa (Fr.) H.Mayrhofer & Poelt
Physconia muscigena (Ach.) Poelt var. bayeri (Nddoelt
Physconia muscigena (Ach.) Poelt var. muscigena
Placidiopsis cinerascens (Nyl.) Breuss
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Placidiopsis cinereoides Breuss

Placidiopsis custnani (A.Massal.) Korb.

Placidiopsis dermatocarpoides Anzi

Placidiopsis oreades Breuss

Placidiopsis pseudocinerea Breuss

Placidiopsis tenella (Nyl.) Zahlbr.

Placidiopsis tiroliensis Breuss

Placidium adami-borosi Szatala

Placidium imbecillum (Breuss) Breuss

Placidium lachneum (Ach.) de Lesd.

Placidium lacinulatum (Ach.) Breuss

Placidium michelii A.Massal.

Placidium pilosellum (Breuss) Breuss

Placidium rufescens (Ach.) A.Massal.

Placidium semaforonense Breuss

Placidium squamulosum (Ach.) Breuss

Placidium tenellum (Breuss) Breuss

Placynthiella icmalea (Ach.) Coppins & P.James
Placynthiella oligotropha (J.R.Laundon) Coppins &més
Placynthiella uliginosa (Schrad.) Coppins & P.James
Polyblastia epigaea A. Massal.

Polyblastia evanescens Arnold

Polyblastia helvetica Th.Fr.

Polyblastia rouxiana §zda & Vivant

Polyblastia sendtneri Kremp.

Polyblastia terrestris Th.Fr.

Polychidium muscicola (Sw.) Gray

Porina mammillosa (Th.Fr.) Vain.

Protoblastenia terricola (Anzi) Lynge

Protomicarea limosa (Ach.) Hafellner

Protopannaria pezizoides (Weber) M.Jgrg. & S.Ekman
Protothelenella leucothelia (Nyl.) H.Mayrhofer & éto
Protothelenella sphinctrinoidella (Nyl.) H.Mayrho# Poelt
Protothelenella sphinctrinoides (Nyl.) H.Mayrho&Poelt
Psilolechia lucida (Ach.) M.Choisy

Psora decipiens (Hedw.) Hoffm.

Psora globifera (Ach.) A.Massal.

Psora gresinonis de Lesd.

Psora rubiformis (Ach.) Hook.

Psora saviczii (Tomin) Follmann & A. Crespo

Psora vallesiaca (Schaer.) Timdal

Psoroma hypnorum (Vahl) Gray

Pycnothelia papillaria (Ehrh.) L.M.Dufour

Rinodina conradii Korb.

Rinodina intermedia Bag|.

Rinodina mniaraea (Ach.) Kérb. var. cinnamomea Th.Fr
Rinodina mniaraea (Ach.) Kérb. var. mniaraea

Rinodina mniaraea (Ach.) Kérb. var. mniaraeiza (Nyl.Magn.

Rinodina olivaceobrunnea C.W.Dodge & G.E.Baker
Rinodina roscida (Sommerf.) Arnold

Rinodina turfacea (Wahlenb.) Korb.

Sarcosagium campestre (Fr.) Poetsch & Schied.
Schadonia alpina Kérb.
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Schadonia fecunda (Th.Fr.xxta & Poelt

Solenopsora holophaea (Mont.) Samp.

Solorina bispora Nyl. subsp. bispora

Solorina bispora Nyl. subsp. macrospora (Harm.) Bz |. Martinez
Solorina crocea (L.) Ach.

Solorina octospora (Arnold) Arnold

Solorina saccata (L.) Ach.

Solorina spongiosa (Ach.) Anzi

Solorinella asteriscus Anzi

Sphaerophorus fragilis (L.) Pers.

Squamarina cartilaginea (With.) P.James f. caitikzag
Squamarina cartilaginea (With.) P.James f. ibevedtick
Squamarina cartilaginea (With.) P.James f. pseadsearMattick
Squamarina concrescens (Mull.Arg.) Poelt
Squamarina lentigera (Weber) Poelt

Squamarina stella-petraea Poelt

Staurothele geoica Zschacke

Staurothele terricola (Bagl.) Poelt & Nimis

Steinia geophana (Nyl.) Stein

Stereocaulon alpinum Laurer

Stereocaulon condensatum Hoffm.

Stereocaulon glareosum (Savicz) H.Magn.
Stereocaulon incrustatum Florke

Stereocaulon rivulorum H.Magn.

Stereocaulon tomentosum Fr.

Teloschistes flavicans (Sw.) Norman

Thamnolia vermicularis (Sw.) Schaer. var. subulifizr (Ehrh.) Schaer.

Thamnolia vermicularis (Sw.) Schaer. var. vermidsla
Thelidium zwackii (Hepp) A.Massal.

Thelocarpon citrum (Wallr.) Rossman

Thelocarpon epibolum Nyl.

Thelocarpon intermediellum Nyl.

Thelocarpon laureri (Flot.) Nyl.

Thelocarpon lichenicola (Fuckel) Poelt & Hafellner
Thelocarpon macchiae Nimis, Poelt & Puntillo
Thelopsis isiaca Stizenb.

Thelopsis melathelia Nyl.

Thrombium epigaeum (Pers.) Wallr.

Toninia albilabra (Dufour) H.Olivier

Toninia aromatica (Sm.) A.Massal.

Toninia coelestina (Anzi) ¥zda

Toninia diffracta (A.Massal.) Zahlbr.

Toninia lutosa (Ach.) Timdal

Toninia massata (Tuck.) Herre

Toninia opuntioides (Vill.) Timdal

Toninia physaroides (Opiz) Zahlbr.

Toninia rosulata (Anzi) H.Olivier

Toninia sedifolia (Scop.) Timdal

Toninia squalida (Ach.) A.Massal.

Toninia taurica (Szatala) Oksner

Toninia toepfferi (Stein) Navas

Toninia tristis (Th.Fr.) Th.Fr. subsp. asiae-cdigr@l.Magn.) Timdal
Toninia tristis (Th.Fr.) Th.Fr. subsp. pseudotabaciimdal
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Toninia tristis (Th.Fr.) Th.Fr. subsp. tristis

Topelia rosea (Servit) M.Jgrg. &¥da

Trapelia coarctata (Sm.) M.Choisy

Trapeliopsis gelatinosa (Flérke) Coppins & P.James
Trapeliopsis granulosa (Hoffm.) Lumbsch
Trapeliopsis pseudogranulosa Coppins & P.James
Trapeliopsis wallrothii (Spreng.) Hertel & Gotthi8wid.
Varicellaria rhodocarpa (Korb.) Th.Fr.

Verrucaria geophila Zahlbr.

Verrucaria xyloxena Norman

Vezdaea aestivalis (Ohlert) Tscherm.-Woess & Poelt
Vulpicida tubulosus (Schaer.) J.E.Mattsson & M.J.La
Xanthoparmelia somloénsis (Gyeln.) Hale

Xanthoria calcicola Oksner

Xanthoria contortuplicata (Ach.) Boistel

Xanthoria elegans (Link) Th.Fr. subsp. elegans
Xanthoria elegans (Link) Th.Fr. subsp. orbiculg¢8shaer.) Clauzade & Cl.Roux
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