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PREFACE

Tur objeet of this Handbook is to supply a portable guide to the
detormination of the British Lichens. Tt is based on the ** Monograph
of the British Tiichens,” by the same author, which is a descriptive
catalogue of all the known British species, published by the Trustees
of the British Museum.*

The Handhook supplies detailed descriptions of the families and
genera ; the distinguishing chavacters of the specics are” indicated
in a key under the genus. A typical species is figured in “most of
the genora ; the figures have been drawn by Mr. P. Highley from
the plates in the Monograph ; a few are new. )

A. B. RENDLEL.
DrrartakNt oF BOTANY,
Bririsn Museum (Narvrarn Histony),

Croywenl, Roap, Loxzpox, 3.W.
March, 1921,

N
* A Monograph of the British ILichens. ‘.By A. Lorrain Smith, F.L.S.
- Part 1. (1918), pp. 519, plates Tl; price £1 10s. Tart II. (1911), pp. 409,
plates 53; price £1,
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INTRODUCTION

THE LICHEN-PLANT.

Licuens are a class of thallophytes of lowly organization that inhabit
soil, rock, wood, frees, etc. The vegetative thallus is of varying form and
colour ; the reproductive organs arc akin to those of fungi. They differ from
ull other members of the vegetable kingdom in their composite structure,
being formed from the union in intimate
symbiotic relationship of two separate plants,
a fungus and an alga. This can easily be
demonstrated in any part of the thallus or
vegetative structure ; a thin section, examined
under the microscope, shows a ground struc-
ture of colourless cells or hypha, the fungal
elements; and a series of green cells which
are the alge. If the latter are confined to as
narrow zone near the upper surface, the thallus
is termed heteromerous (see figs. 5, 6), but if
they are scattered more or less evenly through
the thallus it is then described as homoio-
werous (fig. 1).

This old division of lichens into hetero-

Fi1e. 1.—8Section of homojo-

merous and homoiomerous does not entirely merous shallus of Collema,
correspond with the modern more exact X 250.

system of classification based on the repro-
ductive organs; but the type of structure thus indicated is generally
well marked, and o valuable character in identification.

Fungal clements of the thallus~—These have undergone considerable
modification as lichen constituents, and cannot as a rule be traced back
to any particular species or genus of fungi. The British lichens, however,
are all assoclated with Ascomycetes, and approximate to certain groups
within that class of fungi. In the tropics there are lichens in which the
fungus belongs to the Hymenomycetes.

Lichen-hyphe, as they issue from the germinating spore and lay hold
on the algz, are thin-walled, and similar to those of fungi (fig. 2). The
various tissues are formed by the branching and septation of these hyphee.
In the growing regions, at the apex or edges of the thallus, or in the
gonidial region, the cells remain comparatively thin-walled; but in the
other parts of the thallus, especially in the medulla, the walls become very
thick, with the exception of the gelatinous lichens, in which the thickening
is less marked. In the cortex of the foliose and other species, there is

frequently a formation of pseudo-parenchyma (plectenchyma). It arises
B



2 BRITISH LICHENS

from the vertical, multiseptate tips of the hyphz which lie closely packed
together and present the appearance of cellular structure. In many cortices,
more especially of crustaceous lichens, the walls
are so swollen that the cell-lummen practically
disappears and the tissue becomes an amorphous
gelatinized mass.

Strengthening elements are provided by the
coherent parallel growth of thick-walled hyphwx
which form fibre-like bundles or chondroid
strands that give support to the thallus. .

Lichen-hyphe retain many of the chgracter-
istics of those of the higher fungi. Pure cellulose
has not been found, the cell-walls being formed
of various hemi-eelluloses, and nearly all the
cell-membranes contain more or less chitin.
The cells enclose a nucleuns, protoplasm, glucoses
and sometimes oil-drops; glycogen occurs in the
cells of the reproductive system. Sphweroid cells
o oo filled with greenish oil are a constant feature
l‘[l‘}:‘jg&;]g%mﬂﬁgg? zf’zfé’;l‘ of the lower rhizoidal layer of caleicolous

cells. (After Bonnier X 350.)  lichens; oil cells also occur occasionally in other
lichens.

Algal eléments of the thallus.—The algal constituents of the composite
thallus bdlong to the two classes—(1) Myxophycese, generally termed’ blue-
green algm, and (2) Chlorophycew, which are referred to as bright-green.
Most of thein are aerial forms and, in a free condition, they inhabit moist
shady situatiords. They multiply by division within the thallus; zoospores
are never produced except in cultivation outside the thallus. Chlorella
which resembles Profococcus in form and size has been proved recently *
to be the gonidium of many of our conmon lichens. It increases within
the thallus by the formation of aplanospores in the mother-cell. The
sporulation stage is evident at times of special growth in spring or in rainy
weather following a dry season. The determination of the genera and
species to which the algwe severally belong is often uncertain, but their
distribution in British lichens is somewhat as follows :—

1. Myxophyces associated with Phycolichenes, many of them gelatinous
lichens (tig. 3). They are:—
Seytonema. occurring in Thermnutis, Spilonema, Leplogidinin, Gya-
lectw (in part), Placynthium, Polychidiuwm, Porocyphus and
Coccocarpia.

Stigonema in Eplicbe and Ephebeia.

Gleocapsa in Euopsis, Pyrenopsis, Synalissa and Psorotichia.
Nostoe in Collema, Leptogium, Peltigera, Pannaria and Parmelrella,
Rivularia in Lichina and Pterygium.

Nylander gave the name gonimia to the blue-green algwe of the thallus,
retaining the term gonidia for the bright-green species. The distinction is
not generally maintained.

»* Paulson & Hastings in Journ, Linn. Soc, xliv, pp. 497-506, 1920,

»
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FIc. 3.—Blue-green alge that form gonidia. a, Segtonca ; b, Stigoneind ; ¢, Glwo-
capsa ; A, Nostoc; e, Ricularia. (a, b, e, aiter Kutzing, X 3303 ¢, after ('00ke,
X 400 d, %X 450.)
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BRITISH LICHENS

2. Chlorophycex associated with Archilichenes (fig. 4) as follows :—

Protococcus (Cystococcus, Pleurocoeceus) or probably only
Chlorella and Palmella in the greater number of the larger
lichens and in many cmstaceous genera, such as Lecanora,
Lecidea, Pertusaria, Verrucaria, ete.

Trentepohlia in Canogonium, Dirina, Roccella, Graphidacew, Pyre-
nulacew, and also in Thelotrema and Gyalecta, raxely in Lecanora
and Lecidea.

Cladophora in Racodium.

)
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F1G. 4.—Bright-green alewe that form gonidia. a, Protococcus ;
b, Palmella ; ¢, Trentepohlia ; d, Cladophora. (a, b, X 250,
after Hassal ; ¢, after Cooke, X 250 ; d, after West, x 60.)
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» Though as a general rule the alga is less affected than the fungus by
the symbiotic life, it also may become modified in appearance. The blue-
green forms may lose their colour, as in Glwocapsa ; or the strings of cells
may be broken up, as occagionally in Nostoe, Seyfoncma, ete.  Among the
Chlorophycez, there is occasional change of form both in Protococcus and
in Trentepohlia; they revert to their original appearance in free cultivation.

MORPHOLOGY.

e There are three principal types of development in the vegetative body
or thallns of lichens :—

1. Crustaccous, or encrusting lichens which spread over trees, rocks or
soil, with a morc or less well-developed crust varying in thickness, form and
colour. The thallus consists gencrally of an upper cortical layer of hyphe;
beneath the cortex a zone of algal cells and lower still a medulla of fungal
filaments, ‘the latter resting direcily on the substratum; somctimes the
crust is only a thin structureless mixturc of hyphwe and alge. Though
mostly superficial the crustaceous thallus is, in certain genera or species,
partly or wholly cmbedded in the bark or rock on which it grows. It is
thus often difficult to recognize the different tissues. The lower hyphe in
many of the superficial species form a thin spreading layer called the
hypothallus; it is usually dark in colour and often appears as a black
border to the thallus, cither as a firin limiting line or as dendritie filaments.
A patch of crustaceous lichen on tree or rock may belong to one species and
yet be composed of many individuals which have started from different
centres, each growing centrifugally. The dark lines chiefly* occur where
the different individuals encounter each other. A striking instance of such
intersecting lines oceurs in the thallus of the well-known Rhizocarpon
geographicum. Strong boundary lines also frequently divide different
species inhabiting the same substratum.

2. Foliose, foliaceous or leafy lichens : as the name implics, these are
spreading leaf-like expansions of one or many lobes, which atdhere more or
less firmily to the support on which they grow. Like the crustaceous forns,
they are dorsiventral in structure; the upper surface is provided with a
distinet hyphal cortex, beneath which lies the gonidial zone and the
medulla. There is also a lower cortex which is frequently of a darker
colour and which is mostly provided with lairs or with rhizoids formed of
strands of hyphw that are chiefly organs of attachment.

8. Fruticose or shrubby lichens: these are upright branching forms
rising from a basal point, and they are either ceylindrical or strap-shaped.
The structure is radial, with a central pith of fungal hyphe, a surrounding
band of algz and an outer cortex of fungal elements. There is considerable
variety of form in this group from the short, stiff, strap-shaped lobes of
some Ramaline to the long pendulous thread-like strands of Alectoria
or Usnea. Intermediate forins connect these different groups. In the
Cladoniacew there.is a basal thallus, either crustaceous or of small lobes,
and there is also an upright stalk culled a * podetium,” which in many
cases opens out into a cup-like structure called a ‘“ seyphus.” The podetia
may be simple or branched, and as the reproductive bodies in this family
are borne on the tips of the branches or on the ecdges of the seyphi, the
upright thallys has been frequently regarded as a modified fruit-stalk. »
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VEGETATIVE STRUCTURES PECULIAR TO THE LICHEN-THALLUS.

Soredin,—These are small powdery bodies that consist of one or sev eral
algal cells closely surrounded by lichen-hyphe. They occur as greyish
powder on trees, or on the ground, representing the first stage of thallus
formation ; as whitc or ﬁreush 0‘1211]111(—3\ on the squamules and podetia of
many Cladonia, or they are massed on the surface of the thallus into well-
defined pustules called soralia. The soralium is formed by an increased
growth of soredial gonidia and hyphw at certain points within the tha,llus,

¥ia. 5.—Vertical section of thallus and cephalodium of Peltigera
aplithosa. A, Cephalodium ; B, Thallus. e, cortex ; «, gonidia ;
m, medulla.  (Greatly magnified.)g

the overlying tissue finally bursting and allowing the escape of the soredia.
Soralia are generally constant in formi and in position on the thallus.
Fach soredinmin can give rise to a ncw lichen-plant. It is a method of
vegetative repxoducmon that secures a ready and wide dispersal of species.
Isidia. ~The isidium is a small outgrowth from the surface of the thallus
which contains both the algal and funfral coustituents, but differs from the
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Fre, 8.—Vertical section’of heteromerous thallus and eyphella of Sticta sp.
A, Cyphella; ¢, upper cortex ; va, lower cortex; w, sonidia ;
* n, medulla. (Greatly mngniﬁed,)
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sdralium in being covered by a cortex. Usually the isidia are like minute
cones ot a narrow stalk ; occasionally they are branched.

Cephalodia.—On the thallus of various lichens there are developed
abnormal, and generally darker-coloured swellings, tubercles or warts,
composed of the norinal lichen hyphwm, but containing a different algal
constituent, which is almost invariably one of the Myxophycex (Nostor,
Stigonema, ete.). Cephalodia are constant in form and occeur as flat orbi-
cular light-coloured expansions (Lecanora gelida)y, geoups of dark branchlets
(Lobaria laciniata), or irregular warts (Pcltigera, Stercocaulon). They
also form internal packets in “certain species, which are termed endotrophic
*cephalodia. They are probably of value in retaining moisture (fig. 5).

Cyplelic and  Pscudo-cyphelle—These ave small roundish bodies
scattered over the lower surface, mostly in the genus Sticta. They are of
definite form with a distinet rim (cyphellie), or they are merc openings in
the cortex through which hyphz project (pseudocyphelli). They scrve
most probably as aerating ovgans as do the barc areas on the under surface
of Lobaria pulmonaria, ete. (fig. 6).

Definite breathing pores have been demonstrated in only one lichen,
Parmelia ecasperata; bub openings and breaks occur frequently and allow
ready communication between the internal tissues and the outer air.

REPRODUCTIVE ORGANS. N

Apotheein and Prrithecin —With the exception of a few tropical genera
of Hymenolichenes, all known lichens belong to the subelass Ascolichenes
and produce their spores in fruits—apothecin or perithecia—somewhat
similar to thosc of the Ascomycetes.

Apolheciune—An open fruit with a more or less cxposed dise, com-
parable to that of the Discomycetes among fungi. The simplest type of
apothecium is formed solely from the fungal constituent as in the Lecideaceuw:,

Fra. T.-—Vertical section of lecideine apothecium.  a, asci;
I, paraphyses: e, epithecium : h, hypotheciun: p.n,
praper maz'*m (Greatly magnified.)

usually o round button-like dige, which is cither soft and often brightly
coloured (biatorine) (fig. 8), or darl and mostly hard and cmbon%eous
(lecideine) (tig. 7). The disc is formed of compdet upright rows of asci or
thece (a) which contain the spores, and of simple or branched sterile thieads,
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the paraphyses (p), of which the tips generally project beyond the asci and
form the epithecium (e¢). The combined asci and paraphyses are the
hynienium. The tissue of the fruit imuediately below the hymenium is

Fra. 8.—Vertical section of bhiatorine apothecium.
a, asei ; p, pavaphyses ; e, epithecium : h, hypothe-
cium. (Greatly magnitied.)

”

the hypothecium (h), and as continued up and round the fruit iz calléd the
parathecium or “proper margin ' (p.an). It may be formed of loosely
interwoven light-coloured hyphwe, or it may be dark and carbonaceous.
Trequently it is excluded by the growth of the disc (fig. &).

In the more highly developed lecanorine apothecium (fig. 9) the thalline

th\h pm D

F1a. 9.—Vertical section of lecanorine apothecinm,
a, asci ; p, paraphyses; e, epithecium ; g, gonidia®;
h, hypothevium; p.m, proper nargin; thom.
thalline mavgin, (Greatly magniticd.)

tissue containing gonidia develops along with the other wpotliccial tissucs.
This auter protective wall or amphithecium is gencrally called the “ thalline
margin’’ (th.au); it closely swrounds and forats an integral part of the
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apothecium. Apothecia vary greatly in size from about 0-25 to 10 mm. or
more in dismeter.

Perithecium.-—When the fruit is a closed body with only a narrow
opening, or ostiole it is called a perithecium (fig. 10). Generally it iy
surrounded by a wall and the perithecium
is then entire (a), or the wall is absent or
reduced to a thin line below the base and it
is then described as dimidiaie (b).  Peri-
thecia are alwayvs small bodies and usually
they are partly imniersed in the thallus or
substratum.

As a rule lichen-fruits grow slowly.
Spores may be produced almost any time in
the year, but for a number of species there
is a double spove-bearing season, in spring
and again jn autumn. The same fruits often
persist for several vears, new asci being con-
tinually formed. Tt is thercfore no unusual
experience to find the spores shed in seem-

. R o . y Fra. 10.—Vertical section of peri-
111g1ych]1-flluted lichens. . . . thecia. a, entire:; b, dimidiate.

Lichen spores vary COIlSldCl‘ﬂbly 1n size, (Greatly enlarged, diagrammatvic.)
form, scptation and colour. Usually there .

are 8 in the ascus, but in some genera or species the ascus contains only
one large spore, in others they are imnumerable and ot small diniensions.
The largest spores are found in Perlusarie and in
Varicellaria, the 1-septate spore of the,latter measur-
ing up to 3350 p x 115 u.  In the family, Physciacew,
the cross wall of the septate spore is so thickened
that the lumen of cach eell is reduced to a small area
at the ends; hence the term polari-bilosular. This
1s a type of spore without any parallel among fungi.
Each cell of a septate spore may give rise to a hyphal
filament on germination. The large one-celled spores
of Pertusaria and other lichens contain many nuclei
Fia. 11 — Multi-nueleate 204 produce germinating tubes all over the surface
spore of Lecidea sam- (fig. 11). The newly formed hyphal filaments be-
guinaria var. afinis, come associated with an algal cell, and development
with germinating tubes. . .
(After de Bary. x ahong Droceeds (fig. 2), or, if no alga iy encountered, the
230.) hyphwe in time die off. In some genera of Pyreno-
carpacex (HKndocarpon and Stawrothele) gonidia
occur in the hymenium alongside of the asci. They escape from the
perithecia with the spores, and together they build up a new plant.
Spermogones or Pyenidia.~—Thesc are small perithecia-like bodies which
occur on many lichens, generally scattered over the thallus, but oecasionally
confined to definite areas: to the periphery of the lobes (Parmclia plysodes),
the margins (Cetroyin islandica) or the tips of the podetia (Cladonin). They
vary in form, being ovoid, globose, ete., and sometimes irregular, with folds
of tissne projecting inwards thus subdividing the interior. ®@he inner wall
is lined by simple or branched hyphe, the sterigmata, or by a cellular tissue
on which spevinatia are borne. The spermatia are usually minute, and
more or less cvlindrical, and are provided with a cell-wall and contain a
nucleus, cte.  Many lichenologists have looked on these bodics as the male
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organs of the plant bearing non-motile spermatia. They are largely function-
less, and as germination of the ““ spermatia ™ has been observed in a number
of forms, it seems probable that they should rank as secondary fruit forms
or pyenidia, their contents would then be more properly described as sporo-
phores and peynidiospores. ’

The form of the steriginata (or sporophores) varies, and the differences
have beeu made use of in classification. Nylander divided the spermogones
into two groups: those with simple ¢ sterigmata” and those with *‘ arthro-
sterigmata.” In the former, the miore usual type, the sterigmata are more
or less upright, variously branched, and sometimes anastomiosing; they are
usually sparingly septate, and the spermatia are acrogenous on the tips of
w secondary branch. The wrthrosterigmata are divided up into short cells,
cach cell directly giving rise to a pleurogenous spermatium {(or spore). This
type of sterigma is found in Physcia and Sticta. In Ilndocarpon the arthro-
sterigmata form a tissue lining the wall.

The spermatia also show great variation in form. Usually they are
extremely minute, or if clongate, cxtremely narrow and thread-like. Some
undoubted pyenidia contain larger stouter spores which do not differ from
the others cxcept in size, though the term ** pyenides” was wholly reserved
for these by Lindsay.

PHYSIOLOGY.

Nutrition.~—In the higher plants theve are green cells containing chloro-
phyll and colourless cells forming tissues with different functions. We find
the same distinctions between the tissues in lichens, but with this great
difference, that whereas, in the higher plants, all the cells have the same
initial starting point, in lichens, the two kinds of cells have a widely separate
origin. In lichens, as in the higher plants, the green cells—the lichen
gonidia—do, the work of assimilation and by photosynthesis prepare carbo-
hydrates for the whole plant. The colourless cells or hyphw are the organs
of absorption, and, in return for the algal carbohydrates in the form of
sugars or glucoses, they supply water, nitrogenous substances and salts,
which they have absorbed from the substratumm or from the environment
and converted into a state in which they ean be used by the protoplasm of
the green cell.

Symbiosis.—The relationship between the two organisms was at first
regarded as that of algal host and fungal parasite, but further consideration
showed that this view was not entirely satisfactory, and Reinle pointed out
that each member of the joint thallus might be regarded as the ¢ consort”
of the other. Thix view was further elaborated by de Bary, who brought
forward a similar theory of ** symbiosis,” or conjoint life with more or less
advantage to each member or symbiont of the dual organism. The alga
undoubtedly grows with great vigour in the lichen-thallus, being excited to
increased vitality by comtact with the fungus, or by conditions, such as
increased moisture, supply of inorganic salts, shelter, ete., that are specially
favourable fo its growth. On the other hand, the fungue withdraws from
the alga the ngeessary carbohydrates.  The presence of hyphie within the
algal cells obscrved iu certain lichens, and of empty algal membranes in
others, testify to the occasional harmful vavages of the fungus; but any
theory of lichens as mercly parasitic fungi is incommpatible with the con-
tinuows healthy development of the lichen plant. .
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o Ercretory products.—In many lichens there is an abundant formation
of oxalate of lime; it is laid down in crystals on tlie outside of the hyphe,
medullary or cortical. In Lecarora esculenta, a limestone desert lichen, it
has heen proved that the crystals form sixty per cent. or more of the dry
substande of the thallus. ‘

There is also an enormous production of lichen acids, organic produets
of varying chemical formule found only in lichens, and due undoubtedly to
the peculiar symbiotic relationship of fungus and alga. Among the best
known are parietin (chrysophanic acid), which gives the brilliant yellow
oolour to several lichens, and the valuable scries of acids that produce the

*orchill of commerce, called also cudbear and litmus. Orchill provides a
beautiful purple dye, and though it can be extracted from a number of
lichens, the chief conunercial source is Roceella tinctoria which grows in
great abundance on the rocky coasts of southern Furope. The crustaceous
lichen Lecanora tartarea also yields a purple dye. *

: ECOLOGY AND DISTRIBUTION.

Lichens arc xerophytic in structure and well-adapted by their composite
nature to withstand extreme drought and extreme weather conditions. In
gome cases water may be absorbed from the soil, but in meost lichens the
habitat precludes that possibility: they live nearly always in xerophytic
conditions —on the barlk of trees, on the bare roek, on acid moorland soil, on
sandy. wastes or by the seashore. The hyphe swell up and retwin for a
long time the moisture they receive mostly fromu mist ov rain. There iy
no regular provision for transpiration except in a few cases. Growth is
extremely slow, and there is in consequence little demand om the metabolic
activity of the cells. A plant of Parmelia saratilis kept under observation
for a considerable period was obscrved to increase about 1 cmi. in diameter
in a year. The gonidial layer is usually several cellrows below the
surface and is often obscured by pigments in the cortical cells; they require
therefore abundant light and purc air, and are always most luxuriant in
well-lighted situations, such as the sunny side of a wall, and on the out-
skirts of a wood rathcr than in its shady glades. They soon die out or lead
an impoverished existence in the near precincts of a large town, owing to
the smoke. They are the most cosmopolitan of all plants and the pioncers
of vegetation, ocenpying great tracts of mountain and arctic regions where
no other plants can live. Distribution in the case of somie genera and
species is limited by climate or by the nature of the substratum. On the
other hand, there are speeies, like the mountain-loving Rhizzocarpon
geograpliicun, that spread almost [rom pole to pole.

ECONOMIC USES OF LICHENS.

In addition to their use as dye-plants, lichens are to a very limited
extent valuable as a food supply. The lichenin stored in the cell-walls of
Cetraria islandica, the Iceland Moss, can be so prepared as to be both
nutritious and appetising and has been often utilised by northern peoples.
Species of Gyrophora, *tripe de roclie,” have been eaten by travellers when
no other food was available, but though they contain some nourishinent
they are too bitter for consmmuption. Reindeer pastuve largely on Cladonie
rangiferina, and snails, slugs, mites, etc., devour eagerly many different
kinds of lichens. "
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In the economy of Nature a considerable part is played by crustaceous
saxicolous lichens in breaking up the rock and preparing it for plants more
dependent on loose soil. Caleareous and granite rocks are thus slowly but
gradually disintegrated. Volcanic rocks witlt their smoother harder surface
are less affected. Topographically as well as geographically, lichens are
indispensable pioneers. Many lichens grow on trees, where they are
epiphytic, thougl occasionally their root-bases penetrate the living tissue;
only one specices, a leaf-lichen in the tropics, has been recorded as constantly
parasitic. Sometimes the growth of leafy and shrubby forms is so luxuriant
as to cover the entire bark and thus impede the aeration of the tree. Oa
the other hand, it is suggested that they probably protect the tree from-
extreme cold. They do, however, indirect harm by providing harbourage

for insect pests.
PHYLOGENY AND CLASSIFICATION.

Lichens as regards both their symbionts are polyphyletic in-origin, the
alge which form gonidia belonging to widely separated groups, and the
fungi which form lichen-hiyphee being derived from the two great subclasses
Basidioniycetes and Ascomycetes.

All the British lichens are derived from the Ascomycetes, and they are
again polyphyletic within the subclass, They fall into two great series:—

I..Gymnocarpew, in which the fruits have morc or less open discs.

II. Pyrenocarpe®, with closed fruits.

Series I.—he Gymnocarpe:w are divided into three subseries :—

1. Coniocarpinew, characterized by a * mazmdium ” type of fruit, and,
in most of the families, by a primitive thallus. The derivation
is doubtful.

2. Cyclocarpinem, with open fruits corresponding to those of the
Discomycetes. Their fungal ancestors are to be sought for
among the Dezizinex and most probably in the family Patel-
lariace:e,.

8. Graphidines. The fruits are characterized by a narrow generally
elongate dise. The nearest allies among fungi are the
Hysteriacez.

In the arrangement of the various Orders or families, special attention
has been given to the development of the lichen-plant as a whole within
each series. '

The Coniocarpinee are a subseries apart, intimately connected with
fungi and have been placed first. The almost closed form of the {ruit
suggests, however, athinity with the Pyrenocarpew,

In the Cyclocarpinew, the first group includes those families in whieh
the fruit is highly developed, the apothecia with few exceptions having a
thalline margin (lecanorine). The lichens containing, blue-green algw
(Myxophycew®) have been considered first ; those with a simple homoiomerous
thallus being followed by those with a heteromerous thallus, reaching the
highest devclopment in the Peltigeracew and Stictacex, which include
genera with both types of gonidia, blue-green and bright-green.

To*avoid any break in the arrangement, the Parmeliacea}., which are
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allied to the Stictacewm, are placed next. The gonidia in this and the
following f{amilics are bright-green. Then follow the Usncacewe, and after
that family the Physciace®, marked by the peculiar polarilocular spores.
The genera of Physciace range fromn fruticose to crustaceous forms. The
Lecanoracex and other crustaceous fiunilies close the first group.

The second group (Cyclocarpincz) includes those famnilies in which the
apotliceia are without a thalline margin (biatorine or lecideine), the gonidia
taking no part in the formation of the fruit: they are thus more primitive
phylogentically than the preceding. Beginning with the highest families
of the group, we place first the Gyrophoracex with a well-developed foliose
*thallus, followed by the Cladoniacerwx, the filamentous C'eenogoniaceie—very
poorly represented in northern countries——and finally the great family of
Lecideacex with a crustaceous or, at mnost, minutely squamulose thallus.

In subseries Graphidinewe, the families have a crustaceous thallus, with
the exception of Rocellace:e, which is fruticose and highly developed, the
gonidia are all Chlorophycewr and mostly from the genus Trentepolklia. The
arrangenient depends on the character of the fruit.

Series 1I. Pyrenocarpcw.—There is a small family of Pyrenidiacewe with
blue-green gonidia (Myxophycew), the others all contain Chlorophycew.
There is one family, Dermatocarpacci, which is foliose, the other families
are all crustaceous and arc arranged according to perithecial characters.
They are derived from the Pyrenomycetes. R

The metric system has been used for neasurement; the Greekt letter p
indicates the one-thousandth part of a millimeter. Other abbrevations
which refer to chemical reagents are as follows :—- a colour reaction, f+
a faint reaction, — no reaction. Yodine solution (I) iodine 1 glain, potassium
iodide 3 grains, water } oz., is used as a test for starch or glycogen; potas-
sium hydrate (K)—caustic potash and water, caleium hypochlorite or
bleaching-powder (CaCl or simply C)—1 part in half its weight of water,
and Nitric acid (NO,) indicate by colour-reactions the presence of lichen-
acids in the thallus. Thus K + y indicates a general yellow reaction;
K followed by C frequently gives a reaction and is expressed as:—K(C)+.
The meaning of these varving reactions is that the colour of the acids is
liberated by the applieation of an alkali alone, by bleaching-powder alone
or after previous treatment with an alkali. Reactions cannot always be
relied on, as the production of acids may have been inhibited by absenee
of light, etc.

The arrangement of species according to habitat is more or less artificial,
as not a few grow on several subsirata. Cross references are given to averb
risk of mistakes in determination. The numbering of the species refers to
the numbers in the Monograph of « British Lichens.” Missing numbers
are those of imperfectly known species. Desecriptions have been severely
curtailed in order to keep within the limits of a * Handbook.”



LIST OF ABBREVIATIONS

Apo., Apothecium.

Aren., Arenaceous (sandstone), ete.

Cal., Calcareous (limestone, mortar).

Colour reactions.—ecr., crimson; o., orange; p., purple; y., yellow.

Distribution.—C., common ; T., frequent; $., scarce; R., rarec.

Lpi., Epithecium (generally tips of the paraphyses).

Hypo., Hypothecium.

Med., Medulla.

Mod., Moderate- or inediume-sized.

Paraph., Pagaphyses.

Peri., Perithecium.

Pod., Podetium of Cladoniacesm.

Reagents—C, Calctum hypochlorite; K, potash; I, iodine; NO,, nitric
acid ; (followed by 4 or —).

Sey., Seyphus of Cladoniacesw.

sil., Siliceous rock

Sp., Spore.

Sq., Squamule, squamulose,

Th,, Thallus.



Cr.ass LICHENES.

SvscLass ASCOLICHENES.
Series I. 'GYMNOCARPE.JL.—Fruit a move or less open apothecium.
Series II. PYRENOCARPILE.—TFruit a closed perithecium.

Sertes I. GYMNOCARPE A, .

Subseries I. CONIOCARPINEJE.-—Apothecium partially closedy sporves,
when mature, & powdery mass (mazediwm).

Subseries II. CYCLOCARPINEA.—Apothecium with opey disc; spores
ejected when mature,

Subseries III. GRAPHIDINI.1.—Apothceium with elongate narrow disc
(Ilirella) ; or roundish (ardella); spores ejected when mature,

Subseries Y. CONIOCARPINL .

Thallus crustaceous, wanting, or fruticose (foliosc in some foreign
genera). Algal cells Chlovophycee, Fruit a stallied or sessile apothecium
or capituluni, open or partially closed; asci usually cylindrical, digsolving
early, the spores, as they mature lying loose in the apothecium, like powder
or dust, forming a mazwdinn.

The Coniocarpinez are distinguished {rom all other lichens by the
peculiar character of the mature fruit. Species in which the thallus has
become obsolete have been included by some botanists in fungi, but British
species have all been retained among lichens, as they so cvidently belong to
one series.

Thallus crustaceous «..o.ooovvvvvvinenninn., I. CavicracE®
Thallus foliose or fruticosc.................. II. SPILEROPIORACEA.

Fsaviry 1. CALICIACEZ.

Thallus eftuse, thin, granular-crustaccous, often obsolete. Algal cells
Protococeacer. Fruit usually a stalled apothecium, top-shaped or glpbose
(capitulum), the stalk, simple or sometimes branched, without gonidia;
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paraphyses thread-like ; the spores forining a mazaedim, simple or septate,
mostly dark-coloured.

The fruits are smaldl, wostly stalked and dark in colour resembling
minute nails, In one genus, € I/j)]l(llu)}l (luu hylia), they are sessile and
marginate, but are cusily vecognized as coniocarpous Ly the darl: powder,
maziediun.

Thallus wanting. Apothecia parasitic.
Apothecia shortly-stalked, top-shaped ..................... 1. Sphinectrina.

Thallus granular-erustaceous, sometimes obsolete.
Apothecia stalked.
Spores spherical, simple.

Dark in the mass ......ccooviciiiii 2, Cheenotheca.

Yellow in the 1nass ..ooooiievi e 3. Coniocybe.
Spores oblong, septate, dark.

T-sepbate......o.oooiiiiii . Calicium.

3- or more-septate 5. Stenocybe.
Apothecia sessile, with thalline margin.

Spores oblon 1- or more- bcptato dark ............ 6. Cyphelium.

1. SPHINCTRINA Fr.—Thallus none. Apothecia smuall, top-shaped,
sessile or shortly stalked, black, somewhat shining, with a thick connivent
proper margin almost closing the disc; asci subpersistent; spores simple,
rarely 1.septate, blackish.

Mostly parasitic on the thallus of Pertusarie or other lichens. S.mncro-
cephela (S. anglica) in our specimens occurs on old rails, ete., probably on
disappearing lichen thalli.

On Pertusaria conununis. C. ... 1. 8. turbinata T'r.
On Pertusaria melaleuca, D, fallur, ete. L. ... 2. 8. tubxformis Massal.
On Lecancra parella and L. nttens on maritime

rocks., R. 8. 8. kylemoriensis Cromb.
On pines and on rails, in shady places. R....... 4. 8. microcephala loerb.

2. CHENOTHECA Th. Fr. (Cypheliun. Ach.). — Thallus granular,
pulverulent or evanescent. Apothecia stalked, top-shaped or subglobose,
small, dark, often finely powdered, with a greyish or yellow pruina ; spores
globose or subellipsoid, simple dark, mostly minute.

Mostly on dead wood or on the trunks of old trees.

Apothecia  black, yellow-pruinose.  Th.

various.
Th. bright-yellow, thickish., It ............ 1. Ch. chrysocephala Th. Fr.
Th. grey or olive-brown. R. .............. 2. Ch. trabinella A. L. Sm.

(Ch. phecocephalum Th. Fr.)
Th. grey, thin; sporal mass protruding. R. 8. Ch. acicularis Zwackh,

Apothecia black or brown, greyish-pruinose.

Th. greyish, thin. 8. ....................... 4. Ch. trichialis Th. I°r.
Th. greyish-green, powdery. H............. 3. Ch, wruginosa A. L. Sm.
Apothecia brown, not pruinose. L. ............ 6. Ch. brunneola Miill.-Arg.

Apothecia black, not pruinose. Sp. 8-11 p
diamn. R e 7. Ch. meclanophwra Zwackh,
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3. CONIOCYBE Ach.—Effuse, thin, mostly pulverulent, sometimes obso
lete. Apothecia stalked, light-coloured, the capituluin more or less globose
and powdery with the protruded spores; paraphyses slender; spores
spherical, simple, colourless, yellowish or pale-brownish.

On’dead trunks, on twigs or on mosses, rarely on rocks.

Thallus well developed, greenish. Fruit stalkslong. C. 1. C. furfuracea Ach.
Thallus scanty, whitish. I'ruit stalks short.

Capituluin and sp. bright-yellow. R................. 2. C. sulphurea Nyl
Capitulum white or brownish, sp. up to 10 p
. diam. R 3. C. pallida I'r.
¢ Capitulum white or pale-reddish, sp. up to 8 p
diam. R 4. C. hyalinella Nyl.

4. CALICIUM Pers.—Granular, pulverulent or obsolete. Apothecia
stalked or almost sessile, lens- or top-shaped, brown or black, often pruinose ;
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FIG. 12.—Calicium quercinwm Pers. 1. Plant, Kia. 13, — Spharophorus  globosus
nat. size, 2. Vertical section of thallus, Wain. 1. Portion of plant,
stalk and capitulum X 25. 3. Ascus with L nat. size. 2. Ascus with
spores and paraphysis X 500. spores and paraphysis X 500.

spores oblong-ovoid, 1-septate, sometimes slightly constricted at the septum,
smoky- or dark-brown, from 5 u to 16 p in length.

On trunks of old trees or on dead wood (C. arenartum is parasitic). The
Pruina is mainly visible on the capitulum.

Capitulum yellow pruinose.

Parasitic on Lecidea lucida, on stones. . 1. C. arenarium Nyl.

Growing on oaks, thallus grey. R. ......... 2. C.roscidum Floerke,
Capitulum reddish-pruinose.

Thallus granular, bright-greenish-yellow. C. 8. C. hyperellum Ach.

Thallus thin, greyish-white or obsolete. €. 4. C. sphirrocephalum

Wabhlenb. (C. trache-
linwm Ach.) .

o]
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Capitulun whitish-pruinose. Thallus greyish.

Stalks long. Y. 5. C. quercinum Pers.
Stalks short, spores protruded.  Co......... 6. C. curtum Turn. & Borr,

Capitulum not pruinose.
Thallus whitish or absent. Apothecia

minute.
On wood. Sp.fusiform or clavate. . 7. C. pusillum Floerke.
On wood. Bp. fusiform-ellipsoid. R. 8. C. debile Turn. & Borr.
(C. paricttnum Aceh.)
On bark of poplavs.  Ra............ 9. C.populneum De Bround.
On bark of holly. R................. 10. C. diploellum Flocrke.

5. STENOCYBE Nyl.—Thallus in spots (macular), thiu, often obgolete
or none proper. Apothecia stallted, scattered, black, minute, the capitulum
top-shaped or clavate; spores ellipsoid or fusiform, large, becoming 8- (or
nore) septate, colourless, tlhen brown.

On bark, or parasitic on other bark lichens,

On holly. Sp.up to 86 plong. K. 1. S. major Nyl.
On holly and on other lichens. Sp.up t0 70 p long. I'. 2. S. septata Rehnn,
On alder bark. Sp.up to 28 plong. Tt.................. 3. 3. byssaceu Nyl.

6. CYPHELIUM Ach. (Trachylia Fr.).—Granular or powdery. Apothecia
sessile of almost immersed in the thallus, semi-globose, becoming open and
plane, black, with a thin thalline margin; sporal mass plane, blacl; spores
ellipsoid, rather large, mostly 1-septate, brownish-black.

On old palmgs, ete.  One species is parasilic, and is found on the same
habitat as the host lichen.

Spores 1-septate.

Thallug yellowish or greenish.  L....... .. 1. €. tigillare Ach.

Thallus grey or greyish-white.  C......... 2. C. inquinans Trev,

Parasitic on Pertusarice. R ... 3. C. stigonellumr A. Zahlhr,
Spores pluri-septate and muriforin.

Thallus bright greenish-yellow. ... .. 1. C. Notarixii A. Zahlbr,

Fauy 1. SPHAROPHORACEZ.

Thallus ercet, leafy or shrubby, corticated or, in leafy forms (foreign),
scarcely corticated below. Algal cells Protococcaceie.  Apothecia sessile
on the tips of an upright thallus, or at the edge or underside of a leafy
thallus, open from the beginning, or swrrounded by a thalline covering.
Spernatia oblong, on short-celled tissue-like sterigmata.

Only one genus of this family has been found, so far, in the British Tsles.

The spores as in other genera of Coniocarpinca

form a powdery mazedium.
Thallus shrubby........... ..... 1. Spheerophorus Pers,

7. SPHEROPHORUS Pers.——Thallus shrubby, composed of upright stalks
irregularly branched, the cortical layer cartilaginous, smooth and shining,
the central medullary layer white and rather soft. Apothecia terininal on
the primary stalks or branches, innate in the swollen tips, globose or sub-
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globose, at length bursting irregularly ; paraphyses slender; spores 8, globose,
gimple, dark, in copious black masses.

Mostly found in regions of moorland and rocks, where they often grow
in great profusion.
Main branches with short branchlets or fibrillxe.

Branches flattened. C............................ 1. S. melanocarpus Schar.
(S. compressus Ach.)
Branches round. C....................... 2. S. globosus Wain,
. (5. coralloides Pers.)
Branches without fibrille. C...............L 3. S. fragilis Ach.

Subseries 1I. CYCLOCARPINEA.

Thallus crustaceous, squamulose, foliose or foruticose. Algal cells blue-
green (Myxophycew), or bright-green (Chlorophycea). Iruits a roundish
apothecium’open or partially open from the first, marginate or immarginate,
the margin composed of hyplie alone (proper) or including gonidia (thalline).
Asci and spores various.

The Cyclocarpine® include a large and varied series of lichens that differ
widely in the chavacters of thallug and fruit. The alge are blue-green
(Myxophycewr) in a comparatively small number of families and genera;
mostly they arve bright-green or yellow (Chlorophycee). In the, former
case the thallus is frequently gelatinous when moist, ag are the alge which
are distributed cqually through the thallus (homoiomerouns), though also
sometimes non-gelatinous. with the alge arranged in a definite zone
(heteromerousy. The thallus containing Chlorophycew is non-gelatinous
and nearly always hetevomerous,

Thallus homoiomerous, gelatinous when moist, \
varying in form. Alge Myxophyceca. b ™~
With Seytonema ov Stigonema, crusta-
ceous or minutely fruticose............... T[I. EPHEBACEXE.
With Gleocapsa, crustaccous, minutely
squamulose or fruticose.................... IV. PYRENOPSIDACE.R,
With Rivularia, fraticose or squamulose,
small..... V. LICHINACE®.
With Nostoc, crustaceous, squamulose or
folioge.........oo VI. COLLEMACEZX.
Thallus heteromerous, not gelatinous when
moist. Algwe in a definite zone. Spores
simple or 1-septate.
Alge blue-green (bright-green in Psoroma).
Apothecia small.
Crustaceous, squamulose or subfoliose,
mHnube..... VII. PANNARIACEZE.,
Algae blue-green or bright-grcen. Apothecia
large. '
Foliose. Spores septate.
Apothecia without a thalline margin,
adnate.........ooo VIII. PELTIGERACER,
Apothecia with a thalline margin, .

seutetate ... IX. STICTACEZE.

~
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Algwe constantly Chlorophyces.
Apothecia large, with thalline margin.
Foliose. Spores simple............cocoeuinns X, PARMELIACEE.,
Fruticose. Spores simple or septate...... XI. UsNEACEX.,
Apothecia small to moderate in size, with
thalline margin.
Thallus various. Spores polarilocular... XII. PHYSCIACEZE.
Apothecia mostly small, with thalline margin.
Crustaceous or minutely squamulose.
Apothecia-single, with simple margin ~ XIIT, LECANORACEE.

Apothecia several in verruce............. X1V, PERTUSARIACEZE.
Apothecia with double margin........... XV. THELOTREMACEZX.

Byssoid, spongy (sterile in British Isles) = XVA, CHRYSOTHRICACEZR.
Apothecia mostly small, without thalline

margin,
Toliose, expanded.............oo v, XVI. GYROPHORACEZ.
Squamulose, and with upright podetia... XVII. CrApoNIACEE.
Filamentous..... ...ccocoeiiiiiniin XVIII. CENOGONIACEE.
Crustaceous or mninutely squamulose...... XIX. LecIDEACEE.

. Faminy 1II. EPHEBACEAR.

Thallas more or less gelatinous when moist, minubely fruticose,
crustaceous or partly squamulose, corticated or non-corticated. Algal cells
Myxophycewx (Scytonema or Stigonema). Apothecia rather small, discoid,
mostly with asproper margin only; spores 8, colourless, simple or septate.
Spermogones partly immersed in the thallus, with simple or septate
sterigmata and minute ellipsoid acrogencus or pleurogenous spermatia.

The algwe in this family are species of Seytonema with uni-seriate cell-
rows, or Stigonema, with the cell-rows in several series. The algal rows
may be broken up into groups of cells,

Algal cells Seytonema.

Crustaceous. Spores simple.........o.ooviveiiiniinennn.n, 8. Porocyphus.
Minutely fruticose.
Fronds, without a corteX.a.....cooooiiiiiiiiiiiiiiiii e, 9. Thermutis.

Ironds, with a cellular cortex.
Apothecia moderate in size. Spores 1-septate... 10. Polychidium,

Apothecia minute. Spores simple................... 11. Lieptogidium.
Minutely squamulose-coralloid. Spores septate....... 12. Placynthium.
With upright fronds. Sterile.........coeiiiiiiiiiiniinn 13. Schizoma.

Algal cells Stigonema.
Fronds minute. Apothecia black.................onll 14. Spilonema.
Fronds elongate. Apothecia pale.
Smooth. Paraphyses absent............cooviiiiil 15. Ephebe.
Spiny. DParaphyses present..............cocooiiieiiinil 16. Ephebeia.

8. POROCYPHUS Koerb.——Crustaceous, continuous or areolate or
granular, slightly gelatinous. Algal cells Scyfonema. Apothecia small,
immersed, closed then open, with a stout thalline margin; paraphyses
slender, discrete; asci usually rather irregular in form, often bent or
twistgd; spores 8, ellipsoid, simple, colourless.

Thallus blackish, thin. Sp.9-16 p x 8-~10 u. Rocks. R. P. areolata Koerb,
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*9. THERMUTIS Fr. (Gonionema Nyl.).-—Minutely shrubby or felted, of
thread-like, sparingly branched fronds. Algal cells Scyfonema, a single
cell-row in each filament, the lichen hyphw® growing parallel within the
gelatinous sheath of the alga. Apothecia small, flattened-globose, lateral
on the fronds; paraphyses unbranched, slender; asci elongate; spores 8,
colourless, ellipsoid or elongate, simple.

The species are all rather rare; they grow on moist rocks in upland
districts. The brown filaments differ very slightly in appearance from those
of Scytonema.

Fllaments spreading. S..........cccoceeeevenn.. 1. Th. velutina Th, I'r.
Filaments compact. 8. ........cccciiiviniiinnii 2. Th. compacta A. L. Sm.

10. POLYCHIDIUM 8. I*. Gray.—Thallus minute, foliose, with narrow
laciniz or shrubby and branched, the branches terete, with a well-developed
sellular cortex. Algal cells, Scytonema, in parallel longitudinal lines.

Yic. 14. — Thermutis veluting Th. ¥y, Fia. 16, — Ephebe lanata Wainio.
1. Portion of plant X 50. 2. Fila- 1. Portionof pltant X 5. 2. Por-
ment X 150. 3. Ascus with spores tion of filament X 100. 3. Ascus
and paraphysis X 350. X ca. 700,

Apothecia moderate in size, scssile, lateral or terminal, brown; spores 8,
dongate-fusiform, 1-septate, colonrless.

The single British species is not uncommon in moorland and upland
listricts, among mosses on rocks and walls.

Jark-brown or olive-blackish, in cushion-like
BUFES oo P. nwuscicolum 8. F. Gray.

11. LEPTOGIDIUM Nyl.—Thallus minutely shrubby and tangled, the
ronds terete, with a well-developed cellular cortex and a central medullary
trand of hyphwe. Algal cells, Scytonema, in parallel longitudinal lines.
\pothecia small, reddish or brownish ; spores 8, colourless, ellipsoid, simple.

A tropical genus of which one species occurs in 8.W. Ireland. The
jpecimens are sterile ; imperfectly developed spermogones are present.
Tinely filamentous, olive-greenish, on mossy trunks .... L. dendriscum Nyl

12, PLACYNTHIUM 3. F. Gray.—Granular, crustaceous and cracked-
reolate, or minutely coralloid-squamulose, almost entirely homoiomerous
vith a plectenchyinatous cortex and usually with a well-developed hypo-
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thallus of stout blackish-blue hyphwm. Algal cells Scytonema. Apothecia
sessile, plane or convex, with a proper margin only; paraphyses stoutish,
unbranched, scptate, thicker and dark-coloured at the tips; spores 8,
elongate or ellipsoid-ovate, 1-7-septate, colourless. .

Placynthivm nigrum (Pannularia nigra Stiz.) is fairly common on
caleareous rocks.

Minute coralloid, dark-coloured sq.
Spores 1-, sometimes 3-septate. C.......... 1. P. nigrum S. T, Gray.
Sp. more distinctly septate: f. psotina; crus-
taceous and sp. 3-septate : f. {riseptata.
Alpine rocks.
Thin, crustaceous, brown. Mosses.
Alpine. R, oo 2. P. delicatulum A. L. Sm.

13. SCHIZOMA Nyl.—Laciniate-linear, gelatinous when moist, non-
corticate. Algal cells Scytonema. Apothecia unknown. Spermogones
with minute cylindrical spermatia slightly wider at the ends, acrogenous,
on sparingly branched sterigmata.

Fronds angular, ecylindrical, stoutish up to 1 cm.
long. Mosses. Alpine. Ro....ocoioiiiniiiin, S. lichenodeum Nyl.

14. SPILONEMA Born.—Minutely shrubby, with branching fronds. Algal
cells Stigonema, in rows of several series of cells. Apothecia small, lenti-
cular ; paraphyses mostly thickish, scptate; spores 8, simple or 1-septate,
colourless.

Distinguished from the two following genera by the minute thallus and
the almost black flat apothecia. The species grow in minutely felted
dark-brown patches on moist rocks in subalpine districts.

[n rather loose felted patches. Sp. simple. R....... 1. 5. paradoxum Born.
fn small agglutinate pulvinuli.
Sp. oblong, simple. R. ... 2. S. revertens Nyl
Sp. ovoid-oblong, 1-septate. S 3. 8. scoticum Nyl

15. EPHEBE Fr.—Truticose, slender, in spreading tufts, branched and
intricate, without a cellular cortex. Algal cells Stigonema, the lichen
hyphe external to the alga in young stages, forming central strands in the
older branches. Apothecia minute, solitary or aggregate, immiersed in
swollen portions of the fronds; paraphyses none; spores simiple or 1-3-
septate.

The single species forms matted irregular tufts on moist shady rocks,
especially by streams. 1t is fairly abundant in hilly and mountainous
regions.

Dark-olive-green or brownish-black, in faivly large patches. T lanata Wainio
(E. pubescens Nyl.)

16. EPHEBEIA Nyl.—Thallus similar to that of Ephebe. Apothecia
solitary, lateral, ininute ; paraphyses numerous, slender, slightly clavate at
the tips; spores constantly simple, colourless.

The one recorded species is rather rare on damp rocks in subalpine
districts.

Dark-olive-green or brownish.black, the filaments with
#tiff spiny or hispid branchlets ...............cccoevnennne E. hispidula Nyl.
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ECOPSIS

Tamiy 1V, PYRENOPSIDACEZ.

Thallus gelatinous when moist, crustaceous, partly squamulose, or
minutely fruticose, mostly non-corticated. Algal eells Myxophyce:e
(Gleocapsa, Chroococcus, cte.).  Apothecia small, open, or subimmersed
and partly closed; spores 8, colourless, simple or rarely septate. Spermo-
gones with ovate or elongate acrogcnous spermatia.

The algal cells occur in small colonies, each surrounded by mucilage.
Fhey are blue-green, or are coloured red, cspecially towards the surface of

® the thallus, by the colouring substance Gleocapsin.

Alge with reddish sheath.

Crustaceous.
Apothecia open or plane..............oooeii . 17. Euopsis.
Apothecia almost closed.................o ... 18. Pyrenopsis.
Fruticose, of short tufts..................c 19. Synalissa.
Algee with yellow sheath.
Crustaceous, dark-coloured...........coveveiiiiviiiiiiiinn, 20. Psorotichia.

17. EUQPSIS Nyl.—Crustaccous, granular-areolate, fragile. Apothecia
small or moderate in size, discoid, with a thalline margin; paraphyses
septate ; spores ellipsoid, simple, coloulless ‘

Distinguished by the reddish colour of the erustaceous thallus, more |,
pronounced when moist, The rather rare species grow on rocks in the
mountainous regions of Wales, Scotland and Ireland.

Effuse, thiekish, coarsely areolate........................ 1. E. pulvinata Wainio.
(E. hemalea Nyl.)
Effuse, areolate, the granules rounded ............... 2. E. granatina Nyl.

18. PYRENOQPSIS Nyl.—Crustaecous, granular, rarely subsquamulose or
subfruticulose. Apothecia innate and partly closed, small or minute; para-
physes non-septate, slender ; spores simple, rarcly numerous.

Constantly darker than the preceding genus, though red in a thin section,
and differing in the almost closed apothecia and the non-septate paraphyses
More or less rare on maritime or mountainous rocks.

Persistently dark-coloured.
Granular, thickish.

Granules in rounded groups. Alpine...... 1. P. hematopis Th. Fr
Granules effuse, deeply cracked-arcolate.
Alpine ..o 2. I, homaopsis Nyl

Granular, thinnish.
Granules in small aggregations or scat-

tered. Maritime.............coocii 3. P, fuscatula Nyl
Granules effuse, in cracked-areolie. Hilly
or maritime.........ccoooiiiiiin 4. P. subareolata Nyl.

Granules in flattened squamules. Alpine 5. . phylliscella Nyl.
Reddish when moist.
Granules effuse, cracked-areolate. Alpine 6. I, furfurea Nyl

19. SYNALISSA Tr.—Minutely fruticose, or partly crustaceous, darlk-
coloured. Apotheeia terminal, partly iinmersed, at first closed then open,
with a thalline margin; spores ellipsoid, small, simple, colourless. °*



24 SYNALISSA

The thallus is tinged red- or dark-brown on the surface by Gleocapsin,
S. intricata from 8. Scotland is of doubtful determination.

On caleareous rocks, S.......coooiiiiini.. 1. S. ramulosa Fr, ',
(S. symphovea Nyl.)
On granite roeks. R, 2. S. intricata Nyl

20. PSOROTICHIA DMassal.-—Crustaceous, granular-areolate, more or
less corticated, loosely affixed to the substratum. Algal cells Glaoocapsa,
sect. Xanthocapsa. Apothecia innate, urceolate, sinall, the margin usually
tumid and connivent; paraphyses slender; sporves 8, ellipsoid, simple,,
colourless,

mpllied to Pyrenopsis, but differing in the yellow eolour of the
/£ aal %heathl\ Tt also somewhat resembles Par meliella, but is distinguished

3
7. A
70‘3}4\%\} aﬁ'——Pyr( nnpms phyllischelln, Nyl Yie. 17.—Lichina pygne Ag. 1. Portion
.7 % Plant X 5. 2. Section of thallus of plant X 5. 2. Section of apothe-
and apothecium X 50. 3. Ascus and cium X ca. 30. 3. Ascus and spores
spores with paraphysis X ca. 350, with paraphysis X 175,

from that genus by the absence of a hypothallus. The species are very rare
with the exceptlon of Ps. Schereri and Ps. lugubris.

Spores ellipsoid.
On calcareous rocks, cretaceous pebbles, etc.
Thickish glanu]ar-dreolate ................. 1. Ps. Scheereri Arn.
On sandstone or schistose rocks.
Of scattered granules. Apo. black...... 2. Pg. furfurella Boist.
Of granular squamules. Apo. reddish... 3. Ps. diffundens Syd.
Spores spherical.
Thickish, squamulose-granulax........... 4. Ps. lugubris Dalla Torre
& Sarnth. (Lecidea
Zugubris Somn.)

Famuy V. LICHINACEZA.

Thallus gelatinous when moist, crustaceous, sometimes lobed al the
circuppference, squamulose or mmutely fruticose. Algal cells Myxophycem
(Revularia). Apothecia immersed and partly closed or open and with or
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without a thalline margin ; paraphyses simple; spores 8, colourless, globose
or ellipsoid, simple or septate. Spermogones with inute ellipsoid, acro-
genous or pleurogenous spermatia.

Minutely. shrubby. Maritime............coocooiiii . 21, Lichina.
Crustaceous or minutely squamulose..................cooeeiieee 22. Pteryginm.

21. LICHINA Ag.—Minutely fruticose, crowdedly branched, indistinctly
corticated, dark-coloured. Apothecia terminal, immersed in the globose
swollen tips, almost closed ; paraphyses slender, sparingly branched; asci
almost cylindrical ; speres ellipsoid, simple.

* A small maritime genus long regarded as brown algze. TFrequent on
rocks washed by the tide or by the spray from the sea.

Short flattened lobes. Below high water.................... 1. L. pygmea Ag.

Smaller rounded branchlets. At or above high water.... 2. L. confinis Ag.

22. PTERYGIUM Nyl.—Crustaceous, dark, granular or granular-areolate
or minutely squamulose and usually somewhat lobed at the circumference.
Apothecia sessile, without a thalline margin, the proper margin cellular;
paraphyses septate, unbranched; spores cllipsoid or ovate, 1-3-septate.

On calcareous rocks.

Radiate-lobed. R. .......ccoooviiiiiiiiiinnn. 1. Pt. filiforme A, L. Sm.
Not distinetly vadiate. R 2. P&, lismorenge Gromb.

On schistose rocks. .
Crowded laciniz. Alpine. R................ 3. Pt. pannariellum Nyl.
Nodulose squamules or granules. Lake

shore. B........cooii 4. Pt. kenmorepse A. L. Sm.

Faviry VI. COLLEMACEZ.

Thallus gelatinous when moist, crustaceous, fruticose or~foliaceous,
usually homoiomerous, corticated or not corticated, sometimes with
rhizine. Algal cells Myxophycem (Nostoc). Apothecia partly closed or
open, with reddish disc, immersed or sessile, the thalline margin present or
wanting ; spores usually 8, varying in form, simple, septate or muriform,
colourless. Spermogones with pleurogenous or acrogenous spermatia.

In this family are found the most highly developed of the gelatinous
lichens. The Nostoc chains retain as a rule their original form, and are
seattered fairly equally through the thallus, except in some species of
Leptogium which have more of a heteromerous character. Nearly all the
species are some shade of dark-olive- or bluish-green, sometimes almost
black when dry.

Non-corticated.

Spores sIMPle c.oviviiiiiii e e 23. Physma.

Spores septate-muriformn ..........eocoiiiiin 24, Collema.

Spores elongate, pluri-septate ........coooovennnnn, 25. Synechoblastus.
More or less corticated.

Spores SIMPIe v.vvieriiieriiiiiririisn e 26. Lemmopsis.

Spores septate-muriform ... 27. Leptogium.

23. PHYSMA Massal.—Crustaceous, warted, squamulose or variously
lobed or minutely fruticose, non-corticated, with or without rhizine.
Apothecia innate, with a thalline margin which is sometimes cellular;
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paraphyses slender, simple; asei clavate, often bent or twisted; spdres
fusiform, ellipsoid or globose, simple, colourless.
Rather rare among mosses on old walls or on the ground.
On old walls, .
Spores almost globose 11-12 4 x 9-10 ... 1. Ph. polvanthes Arn.
Spores ellipsoid 12-17 u X 5-15 p ......... 3. Ph. chalazanodes A. T.. Sm.
On the ground.
Apothecia minute; sp. 20-24 p x 8-15 u 2. Ph. chalazanum Arn.
Apothecia lavger; sp. 17-23 u x 8-10 p... 4. Ph. confertum A. L. Sm.,

24. COLLEMA Wigg. (cmend. A, Zahlbr.).—Variously lobed or almost
crustaceous, gelatinous and swollen when moist, without rhizine, non-
corticated.  Apothecia with a thalline margin which is sometimes of
plectenchyma; paraphyses conglutinate; spores fusiform or ellipsoid,
variously septate and muriform, rather large.

On old walls, on the ground or on rocks, often among mosses, very
rarely on trees. (See also Leptogium (Collemodinim)). ‘

*Apothecial margin entire (slightly crenate in

n. 3).
Indistinetly erustaceous.
Onbark. R.......o 1. (. terrulentum Nyl
On moist clay. R. ..o 3. C. glaucescens Hoffm,
Thallus lobate, lobes ercct, crowded. .
Small, coralloid. Amongmosscs. alpine. R. 4. C. ceraniscum Nyl.

Lobes somewhat spreading, smooth,
Pulpy, offen plicate. Cal.and on ground. C. 5. C. pulposum Acl.
More flattened, small. Rocks and wall-

tops. L oo 6. C. concinnum I'lot.
Thinner, imbricate, roundish ov sub-
palmate. Among mosses. F............. 7. C. tenax Sm.
Apo. margin subentire. On walls and
ground. T ... Var. coronatum lxocrb.

**Apothecial margin granular (eutire in C'.
granoswm and C. furvwm).
Lobes not granular.
Minute and imbricate, or large at edge;

rhizinose below apo. Cal. C............. 8. C. cheileum Ach.
Imbricate, margins crect, crisp or lucerate, 9. C. multifidum Scher.
Cal. C. (C. melwrm Ach))
Short upright. Cal. . o 10. (. hypergenun Nyl
Intricate, erect, decply crenate. Among
mosses. 17 i 11. C. eristutum Hoffim.
Lobes granular. Apothecial margin granular.
Granules on surface. Cal. Co...o..oo, 12. C. granuliferum Nyl
Granules on surface and margi Among
mosses. . 13. C. crispum Ach.
Lobes granular, large. Apothecial margin "
entire.
Laciniate, granularon upper surface, Cal. . 14, C. granosum Scheer,
Entire, shell-like. Tf. ... Var, auriculatun

, A. L. Sm.
Bounded, granular on both surfaces, (al, I'. 15, C. furvum Ach.
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»25. SYNECHOBLASTUS Trev.—Thallus variously lobed, gelatinous
when moist, without rhizinwe, more or less appresscd to the substratum,
non-corticated. Apothecia with a thalline margin; spores 8, clongate-
fusiform or acicular, pluriseptate.

Diffets front Colleina in the structure of the spores.

Lobes smooth, narrow, Cal, or on trees.

Narrow. Apo. numerous, small, button- 1. 8. polycarpus Dalla
like, T Torre & Sarnth.

Broader. Apo. numecrous, small. L....... 2. 8. Laureri Flot.

Narrow, convex. Apo. few, mod. 1" ... 3. 8. multipartitus Mudd.

Upright, tufted. On trees. R. ............. 4. 8. faseicularis A. L. S,

Lobes rather broad, often granular. Mostly
on freces.
Radiately wrinkled. C....................... 5. S. nigrescens Anzi.

Smaller with irregular short wrinkles. 1. 6. 5. aggregatus Th. I'r.
Large. flaccid when moist, smmooth. C. ... 7. 8. rupestris A. L. Sm.
(Collema flaceidum Ach.)
26. LEMMOPSIS A. Zahlbr.—IEffuse, granular-crustaceous or nodulose,
torticated. Apothecia sessile, with a proper margin, spores 8, ellipsoid, simple.

Fic, 18. — Collema granuliferum Nyl Fic. 19. — Leptogiia  sinuatum var.
1. Partof plant. 2. Section of thallns seotimum Koerb., 1. Part of plant.,
X 225. 3. Ascus with spores and pura- 2, Section of thallus X 225, 3. Ver-
physis X 150. tical section of apothecium X 13.

4. Spore X 350.

Differs from Leplogiune in the crustaceous thallus and siple spores.
The species are rare, but may have been overlooked.

Forming a dark thin crust. Cal................ 1. L. Arnoldians A. Zahlbr,
Thallus lighter in colour. Cal. soil............ 2. L. oblongans A. L. Sm.
Thallus nodulose, Sil. ......... ... 3. L. leptogiella A. L, Sm.

27. LEPTOGIUM S. F. Gray.—Morc or less gelatinous when moist,
lobate, the lobes minute (subcrustaceous) ov larger and spreading, corticate.
Apothecia with a ecllular thalline margin; paraphyses conglutinate; spores
fusiform or ellipsoid, septate and muriform, eolourless.

Ditfers from Collemna in the corticate thallus, a very distinet cheracter
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in some species, in others diflicult to distinguish, especially in some of those

included by Nylander in the genus Collemodium.

less swollen than in Collema, the lobes being often very thin,

As a rule the thallus is

In some

species the algwe tend to congregate towards the upper surface.

*Cortical cells somewhat indistinet (Collemodium).

Thallus of small lobes,
On trees. (Rarely on trees L. plicatile).

Minute, nodulose, crowded. Apo. 1.
superficial, C.
On soil.
Agglutinate, papillate. Apo. im-
mersed. I ... 2,

On rocks mostly caleareous.

Small, turgid plicate,

Mostly on mortar. C.
Small, laciniate or nodulose, cren-

ate, crowded. 1.

Thallus of larger lobes.

Thick, plicate, wrinkled.
Thin, irregular, dark-green.

isidiose.

On

moist rocks. T 6. L.
**Corticpl cells well marked (Huleptogium).
tLobes granule-like. On rocks or mortar.
Lacerate at cireumference, isidiose.
Alpine. R.o...o 7. L
ranules in areole. Alpine. R.. 8. L
Granules turgid. Mortar. R. ... 9, L
T+Lobes small.
On soil, mortar, efe.
Minute, ercct, crowded. Apo.
superficial. R. ... 10. L.
Minute, in pulvinate masses. Apo.
embedded, F. ... 11, L.
Granular laciniate. Apo. minute.
FoorCo 12, L.
Thin, agglutinate. Apo. rather
larger. . ..o 13. L.
Thin, imbricate, erenate. Apo.
minute. R 14, L.
On rocks, mainly caleareous.
Rosulate, scattered or crowded.
Chalk nodules. R. ................ 15. L.
Granular or elongate-lobate. R. . 16. L.
On slaty rocks, mortar or trees.
Erect, nodulose, crowded. C....... 17. L.
t+{Thallus of med. erectlobes, usually dark-brown.
Lobes almost cylindrical. In tufts
onsoil. C...l 18.
Crowded, sinuate, crenate. Mossy
rocks. C..ooooiini, 19. L.

Cal. F. 5.

L.

fragrans Cromb.
(L. micropleyllum
Leight.). .

. biatorinum Leight.

L. turgidum Cromb.

L. fragile Nyl

L. plicatile NyL.

Auviatile Cromb.

. glebulentum Nyl
. thyparodes Nyl.
. humosum Nyl

. pusillum Nyl

tenuissimum Koerb.
subtile Nyl.
amphineum Nyl
minutissimum.
cretaceum Nyl
diffractum Kremp.

microscopicum Nyl

L. Schraderi Nyl

ginuatum Magsal.

Var. scotinum Leight.
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Thin, lacerate, denticulate. Among 20. L, lacerum S. F. Gray.
mosses. C..oveevniviiiiieiini,
In pulvinate masses ............ Var. pulvinatum Koerb.
ttt1Thallus of large lobes, dark or bluish-leaden.
Smooth beneath.
Narrow, erect, margin revolute.

Mossy soil. F. ..o 21. L. palmatum Mont.
Broad, entire, often crisp. Mossy 22. L. tremelloides

roeks., C. 5. F. Gray.
Longitudinally wrinkled. Mossy

trees and rocks. . ............... 23. L. ruginosuin Nyl.

Tomentose beneath. Mostly on trees,
Submonophyllous, entire, dark-

brown. 8. ... 24. L. saturninwm Nyl
Thin, crenulate. Apo. margin
leafy. I 25. L. Burgessii Mont,.

Famiey VII. PANNARIACEZ.

Thallus not gelatinous, hetevomierous, granular, squamulose or foliose,
with hypothallus or with rhizine. Algal cells blue-green, rarely bright-green.
Apothecia with or without a thalline margin; hypothecium colourless or
pale; paraphyses simple; spores 8, simple or septate, colourless or slightly
brownish. Spermogones with upright, septate sterigmata and cylindrical
pleurogenous spermatia.

Though containing blue-green algw, the Pannaviacew differ from the
previous families in the non-gelatinous heteromerous character of the
thallus (Pannularia nigra is classified under Placynthiund).

Algal cells Nostoe.
Apo. without a thalline margin ; sp. usually simple... 28. Patmeliella.

Apo. with a thalline margin; sp. usually simiple...... 29. Pannaria.
Algal cells Scytonema,

Apo. without a thalline margin; sp. 1-septate ...... 30. Massalongia.
Algal cells bright-green (Protococcacew).

Apo. with a thalline margin; sp. simple ............... 31. Psoroma.

28. PARMELIELLA Mull.-Arg. (Pannularia and Coccocarpia in part).—
Squamulose or almost foliose, corticate, with a hypothallus or with rhizina.
Algal cells Nosfoc, Apothecia sessile, rather small, without a thalline
margin ; spores elongate or ellipsoid, simple (rarely 1-septate), colourless.

Mostly of minute greenish or leaden-brown squamules. P, plumbea has
a more massive, almost monophyllous thallus, with radiate.centric shell-
like markings.

Thallus of small squamules.

Plane, then granular, on black hypo- 1. P. corallinoides A. Zahlbr.

thallus. Trees. C. (\Poinnaria triptophylla
Nyl).

DImbricate, margins whitish, black be-
neath., Rocksorsail. R. ............ 2. . microphyla Miill.-Arg.

Crenate, white beneath. Mosses on
ground. R 3. T. lepidiota Dal. Tor: & S.
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Thallus foliose large, appressed.
Almost monophyllous, grey-brown. Trees, 4. I. plumbea Wain.
vocks, C. (Coceocarpia plimbea Nyl.),

29. PANNARIA Del.—Granular. squamulose or almost foliose, with a
dark hypothallus of felted hyphw, the upper cortex a plectenchyma of
vertical cell rows. Algal cells Nostoe. Apotheeia becoming superficial,
with a thalline margin; spores clongate-ellipsoid or almost fusiform, simple,
colourless.

Mostly squamulose. brown, bluish- or leaden-grey, dark-green when
moist.  Margins of apothecia geanular or pulverulent.

Squamulose.  Apothecia mostly red-brown.

8q. and apo. with silvery-white wmargins.

Trees. Cooo 1. P. rubiginosa Del.
Beconiing blue-grey sovediose. C............. Var. conoplea Koerh.
Tawny-brown, imbricate. Mosses on ground. C. 2. P. pezizoides Leight.
(P. brunhea Mass.).

Leaden-grey.imbricate. Apo.blackish, Rocks. C. 3. . Hookeri Nyl.
Granular, cracked.

Grey, or dark-bluish-grey. Sandy soil. C...... 4. P. nebulosa Nyl

ViG, 20— Parwelielle  plinaber Wain, F16. 21, — Panaaric  rubiqinosa  Del.
1. Part of plant. 2. Ascus with spoves, L. Plant. 2. Ascus with spoves, and
aud pavaphysis X 250, paraphysis X 250.

30, MASSALONGIA Koerb.- -Thallus of medium-sized squamules, the
cortex of the upper surface plectenchymatous, the lower surface decorticate
and with dark rhizinose hypothallus. Algal cells Scytonema. Apothecia plane,
without a thalline margin ; spores colourless or beconmiing brownish, 1-septate.
Apo. small, ved-brown, with paler margins. Mosses

onrocks., F..o 1. M. carnosa Koerb,

31. PSOROMA Ach.—Minutely squamulose-granular, upper swface
corticate, the lower of closely packed parallel hyphm which pass out as
rhizoidal filaments. Algal cells bright-green (Protococeaceir). Apothecia
with a thalline margin; spores colourless, ellipsoid or globose, simple
(ravely 2-celled).

The only British specics strongly rescmbles Pannaria pezizoides.
Crenate-granular, tawny-brown, Mosses on

ground. C. .....ooveiviiieiiiiiiiiinineens oo, Pohypnorum 8. F. Gray.
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Faouwy VITI. PELTIGERACE AL,

Thallus foliaccous or squamulose, heteromerous, corticate ubove, corticate
or non-corticate below, and provided with a tomentum of hypha or with
rhizoids.  Algal-cells blue-green (Nostoc) or bright-green (Dactylococcus).
Apothecia mostly marginal, roundiszh, adnate on the upper or lower surface,
without a thalline margin; or scattered and sunk in the thallus; spoves
septate, colourless or brown. Cephalodia present in some of the genera.

Appthecia marginal.
» On upper surface 32, Peltigera.

On lower surface . 88, Nephromium.
Apothecia seattered................. 34. Solorina.

82, PELTIGERA Willd.—Often wide-spreading. submonophyllous or
polyphyllous, corticate on the upper surface; below, tonentose or veined,
and more ,or less rhizinose. Algal cells blue-green or Dbright-green.
Apothecia marginal, adnate on the upper surface of the frond; spores
elongate fusiform, 3- or pluri-septate, colourless or brownish. Dycnidia
sometimes present with ovold acrogenous macrospores,

In most of the specics the algie are blue-green; in & few the gonidial
zone is bright-green; but, in the latter, groups of Nosfoc cells are always
present in cephalodia, either superfieial or within the tissue. The veining
of the under surface is due to intercalary growth of the upper corticol layers
which causes a stretching of the loose tissue below.

With blue-green gonidia ... § 1. Eurknricera,
With bright-green gonidia, and with ceplalodia ... ..., § ii. PELTIDEA.

§i. FurruriceEra Wain,
*Lobes downy above.
Veins of under surface white.
Large, spreading, with long white
rhizime. Cooo 1. P. canina Willd,
Small, ascending, with few white
rhizine, C.......
Veins of under surface dark-brown.
Spreading, often crisp at margins. C. 3. P, rufescens Hoffin.
With leafy, isidiose margins ...... Var, pratexta Nyl
**Lobes pulverulent, granular or scabrid above.
Slightly pulverulent; brown below,
almost without veins, R............ 4. P. malacea I'r,
Granular, nuwging sorediate; brownish
or white below. C.
Seabrid;  whitish below, Dblack at
centre. R. ... 6. P. scabrosa Th. Fr.
***}.obes naked, shining above.
Apo. oblong, on digitate lobes. revo-
lute. C..ooo
Apo. round. constantly hori

2. P. «puria DC.

5. . seutata Koerb.

ceeiiies .o 10 Pupolydactyla Hoffm,
zontal. 1°, 8, P. horizontalis Hofim.
§ ii. PELTIDEA Hue.

Th. large. Cephalodia on surface as tubercles. F. 9. P, aphthosa Willd,
Th. small. Cephalodia on the veins, S....... 10. P, venosa Hofhu. |
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33, NEPHROMIUM Nyl.-—Lobate, horizontal, corticate on both surfaces,
the under surface sometimes tomentose. Algal cells Nostoc. Apothecia
marginal, roundish; adfixed on the lower surface of the thallus, finally
directed upwards by the turning back of the fertile lobes, without a thalline
margin; paraphyses simple, septate; spores fusiform, oblong, usually
brownish, 1-8 septate. Spermogones with septate sterigmata and minute
dumb-bell shaped plenrogenous spermatia. p

Easily recognized when fertile by the position of the apothecia. If
sterile it can be distinguished from Peltigera by the smaller more numerous
lobes and by the habitat, the species growing mnostly on the mossy trunks
of trees, rarely on boulders. N. lusitanicum is the comnionest,

Medulla K —.

Tontentose beneath. R........................ 1. N. resupinatum Dalla
Torre & Sarnth.
Wrinkled beneath. TR........................... 2. N. Lkevigatum Nyl
Lobes sorediate at margins. Less rare Var. parile Nyl.
Medulla K + purplish.
Med. yellow. C. .......coooveennivianennnn 30 No lusitanicum Nyl
Med. white. R.............o Var. hibernicum Nyl.

34, SOLORINA Ach.—Foliose, fragile, the upper surface corticate, the
nnder surface partly nervose and rhizinose. Algal cells bright-green
(Dactylococcus), along with blue-green (Nosfoc). Apothecia superficial or
urceolatt and sunk in the upper surface of the thallus, irregularly scattered,
suborbicular, reddish-brown, without & thalline margin; paraphyses
thickish, septate; spores 2-8 in the ascus, fusiform-oblong or cllipsoid,
1-septate, brownish or reddish-brown. Sperniogones unknown.

Nostoc cells occur in all of the species, as a layer under the gonidial
zone in S. ¢rocea, in squamules in S. spongiosa, or as endogenous scattered
cephalodia in the other speeies. The apothecia are developed before the
cortex covering them is thrown off, hence the term * veiled apothecia.”
The species grow on soil antong rocks, etc., chicfly in upland mountainous
districts.

Apothecia superficial.

Th. large, salfron-yellow below. Ascus
8-spored.  Rooviiiiiiiiiiii 1. S. crocea Ach.
Apotheeia sunk in the thallus.
Th. large. Sp.4.warted. I'................ . 2. 8. saccata Ach.
Th. small. Sp. 4, smooth. R............... .. 3. S. spongiosa Carroll.
Th. small; white-pruinose. Sp. 2. k. ........ 4. S. bispora Nyl.

Fanny IX. STICTACEZA.

Thallus foliose, horizontal or somewhat ascending, corticate on both
surfaces, beneath more or less tomentose. Cyphelle or pseudo-cyphell
constant on the under surface in Sticfa. Cephalodia present in certain
species. Algal cells blue-green (Nostoc) or bright-greén (Chlorophyces).
Apothecia marginal on the thallus or scattered, scutellate and sessile or
shortly stalked; paraphyses simple, septate; spores elongate, 2-pluri-
septate, colourless or brown. Spermogones with septate sterigmata and
short, straight pleurogenous spermatia.
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Resembling Peltigeracex in that both types of gonidia, blue-green and
bright-green are represented. The species with bright-green algw frequently
form cephalodia. Cyphelle arc small cup-like pits with a distinct rim that
oceur rregularly amongst the tonientum of the lower swiface; pseudo-
cyphellie are less definitely margined, and ase filled with loose hyphie.

With cyphellie or pseudo-cyphelle on the under
surface ... 35. Sticta.
Without these structuves ... 36. Liobaria.

35. STICTA Schreb.——Variously lobate or laciniate, horizontal, some-
times slightly ascending or stalked, cortex on both surfaces of plectenchyma;
beneath pale- or dark-Drown tomentose, with cyphellie or pseudo-eyphellie.
Cephalodia ravely present. Algal cells Nosfor or Chlorophyecex.  Apothecia
marginal or scattered, with or without o thalline margin; paraphyses

20RO
240

Fra. 22, — Peltigera cantna  Willd. Fra. 23, — Sticta  fulivinose  Ach.
1. Partof plang reduced 1. 2, Section 1. Part of plant. sens with
of thallus x 330, 3. Ascus with spores and paraphysis X 250
spores and paraphiysis X 300.

simple, septate; spores 8, elongate, fusiforma or acicular, 1-7-septate,
colourless or brown (often stevile).

The genns iz distinguished from other foliose lichens by the minute
round openings—cyphellie or pseudo-cyphelle—in the tomentose under
surface. The species grow among niosses on trees or rocks,

Algal cells Nostoe ..ooovvviiiiiiiiiiiiiiinnn, § i, SricTINa.
Algal cellg Chlorophyeew .....ooooveiiiienns §ii. Eusticra.
§ L Strcreva. Algal cells Nostoc.  Rather wide-spreading.
Cyphellate.
Thallus isidiose. » Lobes various.

Broadly rounded. C. ......oocciviiiiiiininen. 1. 8. fuliginosa Ach,

Laciniate, decply cut, rather pitted. C.......... 2. 8. sylvatica Ach,

Thin, margins crisp, fimbriate. R. ............... 3. S. Dufourii Del,

Thallus sorediate.
Lobes broad, margins sorediate. C. .ooo.ooovii. 4, S. limbata Ach?
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Pseudo-cynhellate.
Sprinkled with white soredia, S................... 5. 8. intricata Del.
var, Thouarsii Mudd.
Sprinkled with greenish-yellow soredia. 5. ... 6. 8. crocata Ach.

§ ii. Evusticra.  Algal cells Chlorophycew.

Cyphellate,
Lobes  sinuate, elongate, obtuse, med.
white, R 7. S. dam=cornis Ach.
Pseudo-cyphellate. '
Lobes rounded, med. bright-yellow. R.......... 8. 8. aurata Ach.

36. LOBARIA Schreb.— Broadly foliose, horizontal or partly ascending,
tomentose below, with the tomentum of single hyphw or in strands. Algal
cells Dblue-green (Nosfoe) or bright-green (Protococcacex). Cephalodia
sonletimes present. Apothecia at first almost closed, then. open and

o

Yia. 24, — Lobarin pulmonaric Hoftm. ¥1a, 25, — Parmelia rcaperate Ach.
1. Part of plant redueed . 2. Ascus 1. Part of plant reduced 1. 2. Ascns
with spores and paraphysis X 250. with spores, and paraphysis X 500.

discoid, generally with a thalline margin; paraphyses simple, septate;
spores 8, elongate, 1-9-septate, colourless or brown.

The Dritish species are all very wide-spreading, green when moist and
greyish-green or brown when dry. They grow mostly on the trunks of old
trees, oak, etc., rarely on rocks, The genus is divided into two sections
according to the alge —

§ i. Loanrina.  Algal symbiont Nostoe.
Lobes irregularly pitted, with scattered

soredia. G .ooivieeiiiniii 1. L. scrobiculata DC.
§ ii. Ricasorra. Algal symbiont Proto-
coceace.
Thick, wrinkled, with dark massed 2. L. laciniata Wain.
cephalodia. I, (Ricasolia amplissima

Leight.)
Thinuer, shining, without cephalodia. I, 8. L. letevirens A. Zahlbr,
Pitted, bullate below, sovediate. V. ... 4. L. pulmonaria Hoffm,
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Favmy NXo PARMELIACEZ.

Thallus squamulose or foliose. horizontal, rarely ascending or subfruticose,
corticate on one or both surfaces; beneath with rhizinw or naked. Algal
cells Protococcacex. Apothecia sessile or shortly stalked, with a thalline
margin ; spores 2-8 in the ascus (rarely more}, colourless, simple. Spermo-
gones with pleurogenous or more rarely acrogenous spermatia.

Thallus rhizinose. Apothecia superticial.

* Ascus polyspored ..o 37. Candelaria.
* Ascus 2-8-spored ............................... 38 Parmelia.
Thallus scarcely rhizinose. Apotheecia marginal ... 89. Cetraria.

37. CANDELARIA DMassal.—Minutely foliose or sqamulose, corficate
on both surfaces, yellow above; beneath almost colourless, rhizinose.
Apothecia sessile, scattered, discoid, with a thalline margin; paraphyses
discrete, simple or rarely branched, septate and clavate at the tips. Spores
numerous, simple, eolourless, sometines bi-guttulate and pseudo-scptate.
Spermogones in small tubercles, with acrogenous ellipsoid spermatia.

The brilliant yellow colour is due to stictaurin, which gives no reaction
with potash.

Squamules crenabe ; apothecium with granulate margin... C. concolor Wain.

38. PARMELIA Ach.—Lobate, laciniate or lincar, variously co‘loured,
generally somewhat shining; beneatl more or less rhizinose or almost
naked, and usually dark in colour, the rhizina of fasciculate hyphwe fre-
quently mucilaginous at the tips. Soredia and isidia frequent. Apothecia
scattered over the surface, sessile or shortly stalked, round, with a thalline
margin; hypothecium colourless, with gonidia underncath ; paraphyses
usually branched and septate, conglutinate; spores 2-8, ellipsoid or sub-
globose, small or rather large, simple, colourless. Spermogones scabtered,
with septate sterigiata and minute pleurogenous spermatia,.

Spores are small when 12 i long or under; large above 20 u long.

Normally without rhizine, lobes narrow ............ Subgen. i. HypogyiuNia.
Normally without rhizinz, lobes broader, pierced

with holes .ovviiiiiiii ' ii. MuxNEGAzZZIA.
More or less rhizinose, lobes various.................. - i, UPARMELIA.

Subgen. i. HyPogyMNTA Nyl—Thallus without rhizinwe ou the free

parts; lobes mostly narrow. Spores sinall.
Parmelia physodes grows mostly on trees, the other species on alpine rocks,

Glaucous-grey, spreading, tips sorediate. (' ... 1. P. physodes Ach.
Lobes tubular, sorediate at tips  ............ Var. tubulosa Mudd.
Wrinkled, almost coherent  .................. Yar. platyphylla Ach.

Glaucous-grey, linear, black at edge, punctured

below. R. cooviiiii 2. P. vittata Nyl

Grey or dark, narrow, crowded, spathulate. 18, 4. P. alpicola Th. 1.
Subgen. ii. Mexrcazzia A. Zahlbr—Thallus without rhizine, attached
by haustorix ; lobes nurrow, perforate above. Spores large.

Thallus orbicular, dotted with holes, brownish.
On rocks or trees, S. ..., s 5. P. pertusa Scher,
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Subgen. iii. Evrarneria Nyl—Thallus obes narrow or wide; beneath
wore or less rhizinose.

The largest number of species ave included in this subgenus. There is
great variation in the character of the lobes which may “be almost fila-
mentous (P. pubescens), divided up into narrow lobes (P. omphalodes), or
broadly expanded (P. celrarioides). Some species are almost destitute of
rhizin® and suggest Cetraria. but in that genus the apothecia are marginal
on the lobes. The thallus varies in size from small (about 2-3 cm. across)
to large (up to 20 cm. or more). The species grow on trees or pales, more
rarely on rocks. E

A. Rhizine very scanty.
Lobes almost black (on upland rocks; rather
small).
Subterete, slender, branched, prostrate. ¥. 6. P. pubescens Wain.
(P. lanata Wallr.)

Narrow, flattened, about 2 cm. high, semi- 7. P, corniculata A, L. Sm.
evect, P. (D, tristis Wallr.)
Narrow, appressed, palmate, confusedly
imbricate. B. ..o 8. P. stygia Ach.

B. Rhizine abundant or scanty, but absent
from the margin of the lobes (Amphi-
qymnia),
Glaucous-grey.
Lobes broad, margins often sorediate,
K+x Co i 4. P. perlata Ach.
Black, ciliate at the margins ............... Vay. ciliata Scher.
Yellowish-green.
Lobes \vrinkled, rarely sorediate towards
the centre, K+y. C. ...l 10. P. capevata Ach.
Olivaceous or brown. Lobes various.
Appressed, with yellowish soredia, isidiose ;

med. K +y, C +red. Trees. T, ...... 11. D, subaurifera Nyl.
Appressed, linear with yellowish sor edia,

K+y. Rocks., F..ooiiiiiii 12. D. Mougeotii Schuwr.
Rounded, incurved, margins sorediate ;

med, C + red. Trees. R....ooovvrnninl. 13. P. olivetorumn Nyl
Rounded, incurved, margins sorediate;

med, C—. Trees. F. .ovivviiiiiiiiinnnn, 14. P, cetrariocides Del.

C. Rhizine up to edge of lobes (Hypo-
trachyna). Lobes up to 1 em. across,
*Grey or whitish.
tLobes without isidia on soredia.
Thickish, smooth, rounded-crenate, K+ y;

med, C + red. C. .oveniiinnn ... 15, P, tiliacea Ach.
Black sete on Apo. receptacle. R. ... Subgp. carporhizans Nyl,
t1Lobes isidiose.
Rounded, centre with crowded dark
isidis. Co vrrvvrreieriiiie e 16. P. scortea Ach.

Crenate or dissected, isidia ciliate, K + y
then red. F. ...... esbeeres crreicesianiens 17, P. proboscidea Tayl.
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Reticulate on surface. Med. K + y then
red. C.
Thallus densely isidiose, f. furfura-
cea; lobes narrow and crowded,
. panniformis.
tt1Lobes sorediate over surface.
Ixidia becoming sorediate
Soredia on reticulations
Reticulate ; soredia in furrows, K 4 y;
med. C 4 red. C.
Smooth or wrinkled, soredia punctiform,
K + y; med. C + ved. .
Small, appressed, soredia yellowish, K.
R.

Small, appressed, soredia whitish, K+y.
Y
ttttLobes sorediate on tips or margins.
Finely reticulate, often mhate, K+,
med. -+ y then red. F.

Branching with wide sinus, K +y. C.
Branching with narrow sinus, subrevo-

lute at tips; med. C +red. C. .....
" Rugose towards centre.....................
Medulla yellow. Onrocks. R. .........

“*Yellowish-green.
tLobes without soredia, sometimes isidiose.
Closely appressed, wrinkled, K + y then
red. C.
Crowded with isidia, f. isidiala.
Crowded and imbricate
t1Lobes with soredia.
Narrow, pinnatifid, tips broader, sore-

diate, K + y, med. +red. F. ......
Narrow, gnarled, soredia large, yellowish.
Rocks. R.

*0livaceous, brown, or dark-green.
tLobes without soredia or isidia.
Dull-green to brown, imbricate, K + y
then red. T,
Bright- or dark-brown, appressed. R. ...
Brown, appressed, with papillie (breath-

ing pores). I ...
Dark, shining, reticulate, narrow (cf.
n. 18), K + y, med. +red. C. ......

Blackish, shining, narrow, convex, K—.
Broader, appressed, not so dark, F. ...
$1T.0bes isidiose.
Sprinkled with isidia becoming sorediose,
subsp. Delisel......o.ooiviinivenennnnn,

18.

17.
18.

19.
20.

28.
29,

. P
. P,

37

. saxatilis Ach.

. proboscidea Tayl.
. saxatilis Ach.

. sulcata Tayl.
. dubia Tayl.
(P. Borrer: Turn.)

N gy

ambigua Ach.

hyperopta Ach.

3. P. cetrata Ach.

(P. perforata S. F.
Gray.)

. P. levigata Ach.

. P. revoluta Flaegke.

Var. rugosa Cromb.

. P. endochlora Leight.

v

. P. conspersa Ach.

Var. stenophylla Ach.

P. sinuosa Ach.
P. multifida A. L. Sm.
(P. incurva Fr.)

30. P. acetabulum Dub.

31. P. olivacea Ach.

32. P. exagperata Carroll.

33. . omphalodes Ach,

34. P. prolixa Carroll.
Subsp. Delisei Nyl.

Var. isidiascens Nyl.
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Dark, shining, densely isidiose, med. C 4

red. Roecks. C. ............ . 85. P. {uliginosa Nyl.
Lighter brown, less isidiose. Trees. C, Var. letevirens Nyl,
tttl.obes sorediate over surface. .
Blackish, narrow. appressed. K-, )
Yocks., R.. 26. P. sorediata Th. I'r,

39. CETRARIA Ach. (incl. Platysna Nyl).— Foliaceous (Platysma),
partly horizontal or ascending. or fruticose (Cefraria) with the fronds cowm-
pressed, rarely eylindrieal. sparingly rhizinose, or attached at the base, Lut
soon loose from the substratum, corticate on both surfaces, the corte:
moxtly of stall-celled plectenchyma ; the under surface shining, concolorous
with the upper surface or darker; pscudo-cyphelle present in some species.
Apotheecia marginal or submarginal, sessile or shortly stalked, round, with »
thalline margin; paraphyses simple or rarely branched, septate ; spores 6-8.

Fra, 206. — Cetravia islandica Ach. Fua. 27— Erernda  prunastri Ach.
1. Plant reduced L. 2. Ascus with 1. Plant redueed 1o 20 Ascus with
spores, and paraphysis X ca. 500. spoves, aud paraphysis X 500.

colourless, simple, small.  Spermogones in marginal tubercles or thorn-like
papille, with pleurogenous spermatia varying in forn.

Ditfers from Parimelia in the alinost complete absence of rhizinw, in
the partly ascending or fruticose habit, and in the marginal apothecia and
spermogones. The species classified by soute Lichenologists under Platysura
are of a more foliaceous character, those in ('rirarza are fruticose, but therve
are intermediate connecting forms.

*Thallus folinceous, move or less hovizontal (Plafysmiay.  On trees, vocks
or soil.
tLobes grey (ravely brown); plant« lavge.
Smooth, with raised evisp marveing. (L 0 1. C. glaveas Ach.
Whitish beneath ,. Var. fallax Ach.

With rarrow crowded lobes........... Var. tenuisectum
. A. L. Sm.
Reticulate-lacunose. 1. ... 2. C. lacunosa Ach.
Appressed (small) densely isidiose. 1. ... 8. C. ditfusa A, T Sm.
ttLobes bright-yellow ; plants rather small.
Bare at margins. R.............. 4. C. juniperina Ach.

» Yellow-pulverulent at margins. R. ... 5. C. pinastri 8. I'. Gray.
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tttLobes brown ; plants rather small.
Small, sinuate and bare at margins. R.

. C. sepincola Wain.
Larger, white pulverulent at margins, C.

. C. chlorophylla Wain,
(Platysma wlo-
phoylla Nyl)

<1

ttttLobes almost black, verv narrow. Oun vocks,
Grooved.  Apo. with stout crenulate 8. ', hepatizon Wain,

margin. R. (P. jahlunense Nx1.)
Plane. Apo. with thin subentive miar- 9. C. fahlunensis Schar.
. gin. L. (P commirtum Nvl.)
, AMore ascending, light beneath.  Apo.
with stout crenulate margin. R. ... 10. (. polyschiza Lett.

**Thallus ascending, more or less fruticose (Furrfirara). Mostly among
mosses on the ground. With the exception of C. aculeata, the species
ave all vather rave in this country.

tlronds pale-yellowislr,
Smooth, connivent at nuwgin,  Rocks;

alPINe 11. . cucullata Ach.
Reticulate-lacunose, connivent. In hilly
TEGIONS o 12. C. nivaligz Ach.
t1¥ronds pale- to davk-brown ; pseudoexphellr
present. ’
Strap-shaped, vather wide, spinulose at g
TAPGIIIS. o 13, €. islandica Ach.
Very broad, f. platyna.
Narrower, canaliculate................. Var. tenuifolia Wain,
Crowded, densely branched upwards.
Alpine.........oooin 14. C. hiascens Th, Fr.

tttFronds dark-chestnut-brown.
Cylindrical or comypressed, branched and
entangled ... 14. C. aculeata Fr. \
More slender, generally well {ruited. AN
f. hispida; stoutish, very spi- )
nose, f. acanthella.
Densely caespitose, palmately branched
above. Rocks..........ooeeiiinil, 16. . odontella Ach.

IFaymy XT. USNEACEZA&.

Fruticose, attached at the base, usually radiate in structure. Algal cells
Protococcaccx.  Apothecia roundish. sessile or shortly stalked, with a thalline
margin ; spores 1-8, colourless or rarely brown, simple or septate. Spermo-
gones immersed, with acrogenous or plenrogenous spermatia.

Distinguished by the fruticose thallus. Transition stages between the
foliaceous and fruticose types occur in Fvernia, Cerania is doubtfully
included in the fanily,

Strap-shaped.
Stracture dorsiventral, with under swrface of different
[T Eo X 3 P PPt 40, Evernia.
Structure radiate, alike on both surfaces ........c..oveinns 41. Ramalina,
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Filamentous.
Medulla a central chondroid strand ... 42. Usneas
Medulla of loose arachnoid hyphw .......ooovviiinininl, 43. Alectoria.
Stalk-like.
I'ronds hollow, tapering upwards ............ccoovrvevennnne 44, Cerania.

40. EVERNIA Ach.—Strap-shaped, erect or partly pendulous or decum-
bent, more or less divided or branched, rather sott and flaccid, differently
coloured above and below, attached Ly a basal sheath, occasionally with a
few rhizinax. Structure subdorsiventral, the gonidia mostly under the upper
cortex. Apothecia lateral, or aliiost terminal, sessile or shortly stalked;
paraphyses stoutish, simple ; spores 8, small, ellipsoid, simple. Spermogoncs
lateral, immersed, with pleurogenous straight slender spermatia.

A genus intermediate between Parmclir and Ramaline:, resembling the
former in the almost constantly dorsiventral structure, and the latter in the
fruticose habit. The fronds vary in height up to about 10 e¢m. or even
longer. In Ewvernta prunastri var. stictoceros the Ramnalinaglike fronds
have an Iwvernia structure. On trees, old palings, ete., E. furfuracca
sometimes on rocks.

Light-greenish-grey, sorediate, white beneath. C. 1. E. prunastri Ach.
Yellowish-green on both surfaces ............... Var. stictoceros Hoolk.
Darker-grey, isidiose, black beneath. C............ 2. L. furfuracca Mann.
Densély isidiose: f. scobicina; narrow, sub-
cylindrical : {f. cerata.

41. RAMALINA Ach.—Fronds evect or partly pendulous, branched,
compressed, strap-shaped or almost subeylindrical, attached by a basal
sheath or by penetrating hyphe; structure radiate, the medulla generally
of loose hypha, the gelatinous cortex formed of thick-walled coalescing
lhiyph#e growing generally at right angles to the long axis of the plant; a
systemn of strengthening longitudinal liyphwe forming a ring or separate
strands within the cortex (rarely absent). Soralia not infrequent. Air-poves
oceurring as breaks in the thallus. Apothecia termminal or lateral, some-
times on the angle of bent fronds (geniculate); paraphyses simple;
gpores 8, colourless, 1-septate, straight or curved.

The fronds vary from being almost narrowly eylindrical in some speci-
mens of R. calicaris to a broad flat expansion 1n E. ecvernioides, The
specics are common unless otherwise indicated.

On trees. Without soredia.
Long, stifl, generally narrow, often canali-

culate, spores straight ................ol 1. R. calicaris I'r.
Rather broad and tlat, spoves curved............ 2. R. fraxinea Ach.
Rather short, rigid, fastigiate ; spores curved 8. R. fastigiata Ach. *
Short, subpellueid, in cushion-like growths. R. 4. R. dilaccrata Wain. J
Short, subfastigially branched. fistulose, per-

forated. R. ..o 5. R, geniculata Nyl

On trees. Sorediate.

Narrow, margins sorediate. K—............... 6. R. farinacea Ach,
Broad, farinosc -sorediate, longitudinally

wrinkled ...ooviinnn 7. R, pollinaria Ach.

Broad, surface or marging sorcdiate, trans-
wersely wrinkled-reticulate ..., 8. R, cvernioides Nyl
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A\
"On*rocks. Without soredia.
Narrow, rigid, Mostly maritime ............... 9. R. siliquosa A. L. Sm.
(2. scopulorum Ach.
. and R. cuspidata Nyl.)
Narrow, rigid. almost round, black at base.
Maritime. ..o 10. R. Curnowii Cromb.
On rocks. Sorediate.
Narrow, sorediate on margins, IL + y then red 11. R. subfarinacea Nyl.
Short, margins and surface sorediate............ 12, 1. polymorpha Ach.

Short, tips sorediate .. .ooooviiiinniciian 13, 1. capitata Nyl
L]

42. USNEA Dill.—Tilamentous. upright or pendulous, more or less
cylindrical, variously branched, often scabrid. greyish-green or yellowish,
attached at the base by a sheath or by a penetlrating holdfast; structure
radiate, with a firm chondroid central axis or varely hollow, the cortical
layer thin, of branching swollen hyph®. Apothecia mostly vather large,

Fr6. 28. — Ramalina rraxived Ach. Fra. 29. — Usnea forida Wel, 1, Plant
1. Plant veduced . 2. Ascus with reduced Lo 20 Transverse section of
spores, and paraphysis X 500, thallus X 35. 3. Nporc X 750.

luteral or terminal, peltate, the dise mostly rather light-coloured. with a
thalline, gencrally ciliate, margin; hypothecium colourless, with underlying
gonidia; paraphyses concrete, branched and septate; spores 8, small, ellip-
soid, simple. Spermogones lateral, imnersed or slightly protuberant, light or
dark coloured with sparingly branched sterigmata and acrogenous spermatia.
The species of Usiea oceur chiefly on trees in forests, and the pendulous
forms (British) may attain a length of 1 {f. or more ; oceasionally they grow
on rocks. Nearlyall ave sorediate, and, in some species, the soredia develop
on the parent plant into lateral branchlets. Flesh-coloured wrinkled
tubereles are frequently formed and ave jrregularly scattered over the fila-
ments. They contain no gonidia and are only abortive apothecia. Reddish
formis are not unconmon.
Filaments erect, branched.
Generally with horizontal fibrils (10-12 en.
highy. (. .. . 1. T. Horida Web.
Staaller, sorediate, non-fertile Var. hirta Ach.
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Ereet, brauches few, cornute, sorediate. . 2. U. cornuta Koerb.
Sparingly fibrillose, ringed, verrucose (be- 3. U. plicata Web.
coming pendulous). C. (U. ceratina Ach.)
Filaments pendulous.
Long, crowded, scabrous and fibvillose, . 4. TU. barbata Wel.
(U. dasypoga Stiz.)

Smooth and sparingly fibrillose ......... Var. pendula Heb. Howe,
Tong, erowded, nearly smooth, with swollen
“articulations.” I 5. U. articulata Hoffin.

43. ALECTORIA Ach.— Tilunentous, erect or mostly pendulous, often
shining, branched, cylindrical ov partly compressed, attached by a basal
sheath ; structure radiate, the medulla of loose hyphe or partly hollow, the
cortical layer formed of hyphew parallel with the long axis of the plant
{fibrous). Apothecia lateral or bent, on straight branches, the margin ravely
ciliate, the disc brown or blackish; hypothecium colourless, with under-

Fl1G, 80.—dlectoria jubata Achi. 1. Plant ¥Fie. 81— Nanthoria parietina Th. ¥r.
reduced 4. 2 Portion of ilament with 1. Part of plant. 2. Ascus with spores,
apothecia X ¢a.8. 3. Ascus with spores, and paraphyses X 350.

and paraphysis X 500,

Iying gonidia; paraphyses branched ; spores 4-8, cllipsoid, simple, colourless
or brownish. Spermogones in small lateral tubercles, the sterigiata sparsely
branched, with pleurogenous, short spermatia, slightly thickened at each end.

The species of Alecloria are confined to upland or mountainous regions
wheve they ave frequently nbundant. They grow on soil, vocks or trees and
they vary from light straw-coloured to brownish-black. Ocecasionally the
tilaments become free from the substratum, growth still continuing at the
tips. Rare except 4. bicolor and 4. jubata.

Tilaments mostly vellowish straw-coloured.
Erect, rigid, with tufted blackish branchlets at .

tips. Mossy soil, 1. A. ochroleuca Nyl.
Decumbent, entangled, with blackish areas...... Subsp. cincinnata
Th. Fr.

Pendulous or decumbent, branches few. Mossy
T S0 ke 2. A. sarmentosa Ach.
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Pendulous or decumbent, branched, sorediate at
tips. Trees or rockS....oovvveerieieniviininiin, 3. A. thrausta Ach.
Pendulous, long, slender, much branched. Iirs 4. A. implexa Nyl
Filaments mostly dark-coloured.
Erect, rigid, dull black, lighter at base. Rocks,etc. &. A. nigricans Nyl.
Erect, short, densely branched, black with brown-

ish areas. TMrs...........c 6. A. bicolor Nyl
Decumbent, branches spreading, blackish-brown.
Mossy soil .o 7. A. divergens Nyl.
Pendulous, long, dull black, sorediate. Trees, etc. 8. A. jubata Ach.
Short greyish-coloured. Tirs.................... Subsp. subcana Nyl.
Subdecumbent short, very dark. Rocks........ Subsp. chalvbei-

formis Th. I'v.

44. CCRANIA 8. T. Gray (Thamnolia Ach.).—TFronds upright, hollow,
stalk-like, sparingly branched, tapering upwards; the cortex of small cells,
medulla of parallel byphz., Apothecia not rightly known. Spermogones
immersed in small warts, with pleurogenous short cylindrical straight or
slightly bent spermatia.

The position of the genus is uncertain in the absence of definite know-
ledge as to the reproduction of the plant. Though of upright structure it
is frequently prostrate ; the one known species is chalky-white, somewhat
resembling white worms. On soil among mosses, etc., in mountainous
regions,

Generally up to 5 em. in length and 1 to 2
or 3 mm. thick............coooi C. vermicularis 8. . Gray.

Fayiy XIT. PHYSCIACEZ.

Thallus fruticose. foliose, squamulose or crustaceous, yellow-coloured,
. grey or brown. Structure various. Algal cells Protococcaceie.  Apothecia
discoid, mostly rather small, usually with a thalline margin. Spores colour-
less or brown, usually 1-septate, with thick outer walls and septum, the
latter generally pierced by a longitudinal canal (polarilocular), ravely simple
or 3-septate. Spermogones with cellular sterigmata and short pleurogenous
spermatia (except in Candelariella).

The genera in this family are especially distinguished by the peculiar
spores. The median septum develops by ingrowth from the outer wall, and
thougl: occasionally a narrow band, 1t broadens sometimes to such an extent
that the lumen of the cells is reduced to a small space at each pole. A few
species with simple or even 3-septate spores are included in the genera
owing to the presence of other typical characters.

Parietin present (yellow lichen-acid colouring erimson
or purple with potash).
Spores colourless, usually 1-septate, 8 in the ascus,

TFruticose, yellow ..o, 45, Teloschistes.
Foliose, 3ellow ...ooviiiiiiiinr v 46. Xanthoria.
Squamulose or crustaceous, mostly yellow...... 47, Placodium.

Parietin not present.
Spores colourless, simple at first, sometimes many
in the ascus.
Crustaceous, yellow............. eretrererrreiias ... 48, Candelariella.
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Spores brown, usually 1-septate, colour various.
Foliose, rarely subfruticose........c.cceveviininnnes 49. Physcia.
Squamulose or crustaceous.......ocvvvveriiveinninne 50. Rinodina.

45. TELOSCHISTES Norm. (Plyscia Schreb, pro parte).—Fruticose,
brightly coloured, upright or decumbent, the fronds branched, cylindrical or
compressed, attached at the base; structure radiate ; cortex of longitudinal
hyphe (fibrous). Apothecia discoid, sessile; hypothecium colourless with
underlying gonidia; paraphyses simple or branched at the apices, septate;
spores 8, polarilocular, colourless.

The genus has been separated from Plyscia on account of the frutn,ose
thallus and the colour of the spores. There are only two species in Britain,
both of a beautiful golden colour varying to green in the shade. On trees,
rocks or walls, chiefly in maritime districts.

Almost filamentous, long, bushy............... 1. T. flavicans Norm.
Short, strap-shaped, rigid........................ 2. T. chrysophthalmus Th. Tr.

46. XANTHORIA Th. Tr. (Physcta Schreb. pro parte). — Foliose,
horizontal or subascending, lobate, brightly coloured, sometimes sorediate,
beneath more or less rhizinose and generally paler; cortex of plectenchyma
on both surfaces. Apothecia scattered, discoid, moderate in size ; hypo-
thecium eplourless with underlying gonidia; paraphyses branched and
septate near the tips; spores 8, l-septate, polarilocular, colourless.
Spermogones immersed in small tubercles. :

Differs from Physcia, in which the species have often been included, in
the colour of thallus and spores. The species grow most freely in maritime
districts, and "are bright-yellow in the open where the acid substance
parietin (K + crimson or purple) is freely formed, or almost green in the
shade. The apothecial discs as in the allied genera are the most deeply
coloured parts of the lichen.

Orbicular, lobate. C. ....coviiiiiiiiiiiire, 1. X. parietina Th. Fr.
More monophyllous and wrinkled, deeply coloured Var. aureola Th. Fr.
More broken up, deeply coloured ..................... Var. ectanea Oliv.

Poorly developed, often in masses. Apo. numer-

ous. F. o 2. X. polycarpa Oliv.

Straggling, subascending, margins pulverulent. F. 3. X. lychnea Th. Fr.

47. PLACODIUM DC. emend Hepp.—Thallus squamulose with a definite,
somewhat circular outline (effigurate) and corticate above (rarely also
below), or crustaceous and effuse, mostly yellow, rarely whitish, grevish, or
dark-grey, mostly K 4+ crimson or purple. Apothecia brightly coloured,
rarely dark-brown, generally with a thalline margin, in some species with a
proper margin only ; paraphyses slender, broader and septate and often
freely branched at the tips, the epithecium generally deeply suffused with
parietin ; spores colourless, 1-septate (very rarely simple), polarilocular.

Parietin is produced in more or less abundance in the thallus of most
species, and in the apothecia of all except Pl. repellens.which is probably
an impoverished form. The thalline margin of the apothecium in some
species is reduced to a zonc of gonidia below the hypothecium; in a few
others it is absent, though other charactcrs secure their inclusion in the
genus. The spores are imperfectly polarilocular in PL. nivale, and simple
in PL fulgens and P rupestre.
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*Species with squamulose and crustaceous thalli are included in the
genus as they grade into each other. Distinctive differences are indicated
by the division into sections, the more highly developed forms being
placed, first.

'Apothecia.. with a more or less prominent thalline

margin.
Thallus squamulose-effigurate ..............oocoineen §i. FurracopiuM.
Thallus erustaceous .vovveeivieiiiiiiiiieii s §ii. CALLOPISMA,
Apothecia without an apparent thalline margin.
Thallus crustaceous .....ovoviiiiiiiiiinreiiiiienenns § iii., BLASTENIA.

§i. Eurracopiua,—Yellow or orange, entirely or partly lobate. Mostly
on rocks or walls.
*Thallus entirely lobate.
tSpores simple or imperfectly septate. On
mosses or soil ... 1. PL fulgens S.F. Gray.
t1Spores polarilocular. On rocks or walls.
Spores wide in relation to length
(8-16 4 x 6-10 p).
Flat at circumference. C. ............... 2. Pl callopismum Mér.
Turgid-convex at circuinference. C. 3. Pl flavescens A. L. Sm.
(Lecanora callopisma
: Var. sympaged Nyl.)
Spores ellipsoid, narrower (varying
9-18 u X 4-8 p).
Narrow, convex, irregular, deeply ’

coloured. Alpine .........cooeieiniinls 4. Pl elegans DC.
Narrow, convex, stellate, dark coloured.
R 5. Pl. dissidens Nyl.
Broader, comex, centre almost plane
and often brown. I ...l 6. Pl. murorum DC.
Lobes less developed, in crowded Var. pusillum Flag.
groups. (L. tegularts Nyl,)

**Lobes narrow, the centre granular.
Convex, rather apart; centre isidiose.

............................................. 7. Pl granulosum Hepp.
Contlﬂuous, convex; centre areolate-
warted. R. .oiviiiiiiininn 8. PL scopulare Oliv.
Convex ; centre areolate, often
Prown., 8. iciiiiiviiiiiiieeeeean 9. PL decipiens Leight.
Conves, yellow-sorediate;  centre
areolate. I'. ......cooccoviiiiiiiii 10. Pl cirrochroum Hepp.

***Thallus orbicular, leprose, sterile, F. ... 11, Pl. xantholytum Nyl.
###*Lobes minute, mostly scattered.
Contiguous, rounded, smooth. DMari-
time. Croiviniiniiiiiii e 12. PL lobulatum A. L. Sm.
Thin, cracked-areolate, tawny-red. 8. 13. Pl. miniatum Oliv.

§ ii, CaLnorisma,—Crustaceous. Apothecia mostly yellow or orange
the thalline margin sometimes disappearing; spores polarilocular, except in
Pl. nivale.
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*Yellow or greenish-yellow, K + cr.
Abundant, granular-furfuraceous,
areolate. Rocks. C.
Thin, furfuraceous. Apo. bright-
yellow, Trees. F. ...
Thickish, areolate, not furfura-
ceous. DBocks. R.
Membranaceous.  Apo.
orange; sp. broadly ellipsoid.
Treez. C
More distinctly areolate or very
scanty. Rocks. C.
Apo. very deeply coloured.
Rocks..oooviviniinininl,
Thin. Apo. with crenulate mar-
gin. Rocks, R.
**Greyish-white, K + er.
various.
Thin, membranaceous. Apo. yel-
low, whitish margin. Trees. C.
Leprose, Apo. more olive-
green. Mosses. C. ......
Secanty, granular-leprose. Apo.
margin disappearing. Rocks
orwood. C..ocooiiiiiinnin.
Franescent. Sp. short and
broad ......ccoeeiiinl
Thickish, bluish-grey, smooth,
areolate. Apo.dark. Rocks, F.
Thinner. Apo. dark, grey-pru-
inose. Rocks. F
***(Greyish-white, K ~.
Membranaceous.
brown. Trees. R.
Membranaceous. Apo. reddish,
K —~. Poplars. R.
Thickish, furfuraceous, areolate.
Sp. broadly ellipsoid. Rocks. F.
*##4Whitish ; reaction with K various.
Thickish, smooth, areolate, K —.
Sp. small. Rocks. R. .........
Thin furfuraceous, K —~.

Apothecia

»

broadly ellipsoid. Rocks. R. 27.
Minutely granular, K + cx. Sp.
fusiform, subsimple. Alpine
rocks. R...ocovviiiiiiiiinnnnnnn 28,
=#%x*€Mostly dark-grey or blackish, K +er,
p, or K —.
Effuse, wrinkled or areolate,

K-+er. Apo. rusty-red. Bark.
R.

.................................... 29.

14,
15,
............... 16.

17.

.................. 18.

19,

20.

21.
292,

23,

24,
25.

26.

PL citrinum Anzi.

PI. phloginum A. L. Sm.

Pl. incrustans A. L. Sm.

Pl. aurantiacum Anzi.

Var. flavovirescens Anzi.
(Lecarora erythrella Ach.)

Var. alpinum Anzi. -

PL. crenulatellum A. L. Sm.

PL. cerinum Hepp.
Var. stilicidiorum Hepp.

Pl1. pyraceum Anzi.

Var. pyrithromum A. L. 8m.
Pl. chalybaeum Naeg.

Pl. variabile Nyl.

Pl. phzocarpellum A. L. Sm.
Pl refellens A. L. Sm.

Pl. erythrocarpum A. L. Sm.
(Lecanora teicholyta Ach.)

Pl. Lallavei Oliv.
Pl albolutescens A, L. Sm.

Pl. nivale Tuckerm.

Pl. hematites A. L. Sm.
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Thickish lightor dark-grey, K+p.

Apo. rusty-red, margin dis-

appearing. Rocks. F. ... 30. PL cesiorufum A. L. Sm.
Thin, K - p. Apo. rusty-red,
" margin persistent. Rocks. R. 31. Pl fuscoatrum A. L. Sm.
Thickish, areolate, K —. Apo.

brownish-black. Alpine

rocks., B.......cocoiieinnin. 82. Pl concilians A. L. Sm.

. $iil. Brastesia.—Crustaceous. Apothecia mostly highly coloured,
vithout a thalline margin; spores polarilocular except in Pl rupestre.
*Yellowish, K + cr.
Thinly felted continuous, ochra-
ceous, Rocks. R.........coceees 38. PL. ochraceum Anzi.
Thinly felted or areclate, ochra-
ceous. Sp. contents broken up 34. PL tetrastichum A. L. Sm.
Effuse, faintly areolate, yellow.
Sp. small. Rocks. B. ............ 35. PL vitellinulum A. L. Sm.
**(reyish-white.  Reaction with K :
: various,
Mostly thin, unequal or areolate,
K+ p. Apo. rusty-red. -
Trees.  C.oovivivvininiiina 86, Pl ferrugineum Hepp.

N

© ereerteterreeiereeiretaraaeans Var. festivam A. L. Sm.
Greyish-white, K ~. Apo. brick- .
red to black. On trees. R....... 364. Pl Pollinii A. L. Sm.
Thin, areolate, Kf+y. Apo. yellow,
K+ p; sp. 8 12, 16 in ascus. ¢
Trees. R.oivviiiiiiiiiiiinnn, 37. Pl cerinellum A. L. Sm.
Effuse, furfuraceous, K —. Apo.
orange, K + cr; sp. small,

septum thin. Trees., C. ......... 38. Pl luteocalbum Hepp.
Thallus in scattered granules.
Stones, ete. C. ............... f. rupestre A, L. Sm.

Thin, areolate, K —. Apo. yellow 89. Pl rupestre Branth. & Rostr.
or dull-red, K + p; sp. simple. (Lecanora crrubata Nyl)
Rocks. C.

Apo. in pits. Cal. C.......... Var. calvum A. L. Sn.

***Blackish, Reaction with K various.
Thin, K —~ , smooth warts on black
hypothallus. Apo.orange.
Rocks. R. ooiviiiiiiii 40. Pl atroflavum A. L. Sm.
Thin or thickish, areolate, Kf + p.
Apo. orange or brown. Rocks. R. 41. Pl Turnerianum A. L. Sm.

48. CANDELARIELLA Miil.-Arg. (Lecanora subgen. Candelaria Nyl
pro parte).—Crustaceous, granular, sometimes lobed at the circumference
(effigurate), yellow. Apothecia sessile, yellow, with a thalline margin;
hypothecium colourless, with gonidia underneath ; paraphyses unbranched,
occasionally septate and wider towards the apex; spores 8 or many,
colourless, ellipsoid, simple or becoming 1-septate and sometimes polari-
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locular.,  Spermogones minute, with septate forked or branched sterigmata
and acrogenous spermatia.

The yellow thallus and apothecia in this genus contain no parietin and
give no reaction with potash. The spores however indicate its affinity with
Physciacew. C. vitellina on rocks, palings, ete., is connnon, the other
species, on rocks or walls, are rare.

Thallus lobate at the circumfercnce.

Spores many in the ascus ... TN 1. C. crenata A. 1. Sm.

Spores 8 in the aseus ................ T 2. €. medians .\, L. bm
Thallus granular.

Spores many in the ascus ... 3 O, vitellina Miill.-Arg.

Spores 8 in the aseus ................... . C. epixantha A. L. Sm.

49. PHYSCIA Schreb.—Thallus ravely fruticose ; more generally foliose
and horizontal, whitish, grey, greyish-green or brown, sometimmes sorediate,
attached mostly by rhizine. Structure radiate, subradiate or dorsi-ventral.
Apothecia discoid, small or moderate in size, blackish, with a thalline
margin ; hypothecimm brownish ov dark; paraphyses simple or branched
near the brown tips; spores 8, two-celled, with a thick outer wall and
thickish sepbuni, more or less distinetly polarilocular. dark-brown.

There is considerable variation in the structure of the thallus; species of
radiate gtructure ave surrounded by a cortex which is formed of hyplue
parallel with the long axis of the frond. This type of cortex termed
- fibrous ”’ ocewrs also in most of the borizontal species, in some being
confined to the upper surface, in others to the lower, while in a few botl:
cortices are of plectenchyma. Speeies with a ﬁblO\lS upper cortex ave
placed by some authors in a separate genus, Anaptychia. Physciw with
horizontal lobes are sometimnes velvety ov pruinose. (Fig. on p. 51.)

On trees or rocks. Colours other than greyish-green are indicated.

*Cortex fibrous above, or on both surfaces (Anaptycliiv).
Thallus fruticose or partly ascending, of narrow

fronds.
Corticate on both smrfaces, upright. 1. ... 1. Ph.intricata Scher.
Corticate above, mostly decumbent, grey-
ciliate. . i 2. Ph. ciliaris DC.
Whitish, corticate above, dark-ciliate .
msouth oo 3. Ph. leucomela Mich,
Thallus horizontal, ibrous-corticste on both
surfaces.

Dark-brown, narrow.  Maritime, C. ... & Ph. fusca A. L, Sm.
(Ph. aguila Xyl.)
Greyv, with apical sovedin X4 y. . ... 5, Pl speciosa Nyl

Apo. margin leaty. R. ...l Var. hypolenca Nyl.
**Cortex fibrous on lower surface, plectenchy-
matous above. .
Thickish, crumpled, pruinose I ~, dark
beneath, C. ... 6. Ph. pulverulenta Nyl.
Brownish. Apo. margin leafy (COLOHth(‘) Var. venusta Oliv.

Thinner, pruinose K-, sorediate at
margins, C. ......cooviveivicieen. 70 Pl grisea A, Zahlbr.
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»telate, contiguous, subconvex, whitish
beneath K + v. C.
Flattened at circumference. (.

. Coarser, irregular, wrinkled. C..........
Nartow, appressed, brownish beneath. It.

.

sorediate at tips. C.

Suborbicular, thin, appressed, sovediate at
centre.

Orbicular. with scattered sore

a. O,

diate when old. I
***Cortex of plectenchyma on both surfaces.

Suborbicular, thin, eroded, often powdery-
sorediate. F. ... 14

Suborbicular, with sorcdiate pustules. 11. 15.

9.
Narrow, grey, ciliate, often avehed and 10.

o 11.
.12,
Thin, orbicular, elosely appressed, sore- 13.

19

. Ph. stellaris Nyl.

Var. aipolia Nyl

Var. cercidia Th. I'r.

Ph. melops Duf.

Ph. hispida Tuckerm.

(Ph. stellaris Vars. lep-

talea Nvl. and tenella
NylL)

Ph. agtroidea Nyl

Ph. casia Nyl.

Ph. eleina A. L. Sm.

(Ph. adglutinata Nyl.)

. Ph
Ph

. erosa Leight.
. tribacia Nyl.

Brownish, irregular, spreading, vellow
medulla and soredia. R. ..., 16. Ph. subdetersa Nyl.
Brown, subcrustaceous, edges black- 17. Ph. orbicularis Dalla
vhizinose. R. Torre & Sarnth, (Ph.
obscura Nyl.)
Cilia on under side of apothecia ......... Var. ciliata DallaTorre

Green and often suffused by Nantloria
partetina,
Dark multifid
edges. R.

at

lacinie, rhizinose

& Sarnth. (Ph. ulo-
thric Nyl)

Var. virella Dalla Torre
& Sarnth.

. Ph. lithotea Nyl

50. RINODINA Massal.—Crustaceous, rarely squamulose. non-corticate

except in highly developed species.

Apothecia dark-coloured, generally

with a prominent thalline margin; paraphyses slender, septate, brown and
often shortly branched at the broader tips; spores 8 (rarely more), l-septate,

more or less distinetly polarilocular, brown.

The spores of this genus, as in Plhyscia, are nearly always distinctly

polarilocular, with the cell-lumen however near the

*Isidioid-squamulose, grey.
Bluish-grey. Sp. up to 30 x 15 u.

trees. D oo 1.
**Crustaceous. Grey or whitish.
On trees or wood.
Thin,granular. Apo.minute; sp.24. R. 2.
Warted-areolate. Apo.small, plane. T'. 3.
Thin areolate. Apo. small, convex
margin crenulate. F................. 4.
Thin continuous K -+ y. Apo. laiger,
margin crenulate. C............ . .o
On rocks, slates, tiles, etc.
Thickish, warted. Apo. small, margin
crenulate. F. i, 6.

median wall.

8]
v

—

. isidioides Koerb.

. polyspora Th. Fr.
. sophodes Th. Tr.

. exigua S. I, Gray.

(== =~ R =] =]

. roboris Arn.

. confragosa Koerb.
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Smooth warts on black hypothallus -

K 4+ v. Apo. minute. Ir.......... 7. R. atrocinerca Koerb.
Thin, arcolate. Apo.minute, plane. 1. 8. R. subexigua Arn.
Thin, smooth Kf + v.  Apo. Lecidea-

like. R 10. R. quata Oliv.
Thin, farinose. Apo. small, plane.
Cal. I 11. 1. Bischofli Koerb.
Tmmersed.  Apo. in pifs............... Var, immersa Koerb.
Thin, smooth. Apo. minute ; sp. up to
B0 x5 L 12. R. subarenaria A. L. Sm.

*kECrustaceous, dark-grey or blackisl.
On trees.
Thin, pulverulent. Apo.ininute. R.... 13. . colobina Th. I'v.
On rocks.
Thickish, granular. Apo. small; sp. up

5027 X 16 u. K. 14, 1. teichophila Jatta.
Thickish, granular. Apo.small; sp.up
1020 X 12 0 Beveiiiiiiiiiiin 15. R. milvina Th. Fr.

Thin, in small patches. Apo.niinute. R. 16. R, wnbrinofuseca Oliv.
Thick, smooth, unequal. Apo. con-

vex. R 17. R. coniopta A. L. Bn.
On turf.
~Thin, seurfy. Apo. small; sp. up to
83 x 10 p (2 3-septate). R, ... 18. k. Counradi Koerb.

Fawiny X111, LECANORACEZ.

Thallus crustacecous or squamulose, variously coloured. Structure more
or less stratose, corticate above or non-corticate, attached by hyphe to the
substratuny,  Algal cells Protococcacem, very ravely Trenfepollia. Apo-
thecia superficial or sometinves immersed at first in the thallus, discoid,
normally with a prominent thalline margin; spores 8, or many, in the
ascus, colourless, silnple or variously septate. Spermogones with acro-
genous or pleurogenous spermatia.

A large and widely distributed Family. Tt is distinguished from the
somewhat parallel Lecideacewe by the character of the apothecia, in the
development of which the thallus takes part and forms a protective margin
generally of the same colour round the disec. The term granulate thallus
indicates that the granules have become somewhat coherent and smooth,
as if corticate. Warts are still larger tumid units.

Spores simple.

8 or few in the ascus...............oi ol. Lecanora.

Many in the ascus...........o..ooi 52. Acarospora.
Spores septate.

Elongate-ellipsoid, 1-2-geptate ..., 53. Lecania.

FElongate-fusiform, 1-3-septate ........................... " 54. Iemadophila.

Elongate-acicular, pluri-septate .......................... 55. Heematomma.

51, LECANORA Ach.—Squamulose or variously crustaceous, rarely
somewhat minutely fruticose, attached to the substratuin by Lyphe, the
cortex of the upper surface of decomposed hyph® or wanting. Algal cells
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Protococcacex. Apothecia generally superficial, discoid, with a thalline
margin; hypothecium mostly colowrless, generally with a layer of algu:
beneath ; spores usually 8, simple, colourless, mostly ellipsoid.

The genus as here understood includes only species with simple colour-
less spores, generally 8 in the ascus (up to 32 in L. Sambue?); they are
described as small if up to 12 x 6 g, as moderate up to 18 x 7 10 g, and as
large if beyond that size.

SQUATRULOSE et et ettt § 1. SQUAMARIA.
Crastaceous or indistinetly squamulose.
+  Apothecia superficial fron: the first.

Spores less than 40 p long.........ooo L, § il. ULEcANORA.
Spores very large with thick epispore. . §iil. OCHROLECHIA,

Apothecia immersed at first.............o § iv. ASPICILIA.

§i. Squanaria DC. (as genus).— Thallus more or less squamulose, imbui-
cate, or apyressed, orbicular and effigurate (with definite outline; see also

T

: b e
Ml X

F1G. 32, — Phuscic stellaris Nyl var. FLa. 38, Lecdson i caric Ach,
aipolia N)'rl. 1. Plant on hark. 1. Plant. on paling. 2. Vertical section of
2.7 Ascus aud spores (dark-brown) ﬂ{ﬁl]us and apothecium X 50. 3. Ascus
with paraphysis X 500, with epores and paraphyses X 500,

L. polytropa). The species grow mostly on rocks, more rarely on woil
(L. cartilaginca and L. lentigera), or also vavely on palings (L. muralis),
Squamules imbricate.

Sq. broad. thick, irregular, brown. (. ...... 1. T.. cartilaginea A. L. S,
{L. crassa Ach.)
Sq. narrower, light-greenish-yellow. R.. ... 2. L. Achariana A. T.. Sm.

(L. cartiloginea Ach.)
Squanmules appressed, effigurate aut circum-

ference.
Squamulose at centre, whitish. R....... 3. L. lentigera Ach.
Continuous at centre, whitish straw-
coloured. *Alpine. R................... 4. L. chrysolenea Ach,
Continuous at centre, powdery, whitish.
R o 5. L. prainosa Chaub,

Cartilaginous, areolate at centre, whitish
to grey. with reddish flat cepha-
lodia. C.....cocovnni. e 6. L. gelida Ach.
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Crustaceous-areolate at centre, brownish, 7. T.. muralis Schier.
or greenish-yellow. C. (L. saricola Ach.)
Almost entirely erustaceous..... Var, diffracta Scher,
Scanty, powdery-white ................... Var. versicolor Tuckern:.
Crustaceous - areolate at centre, grey, 8. L. subimbricata A. L. Su.
X + y, then red. 1. (L. circinata Ach.)

§ il. Burkrcaxora Th, Fr.—Crustaceous. Apothecia superficial; puara-
physes generally simple, not intricately branched.

The groups into which Fulecanora are divided are marked either by
thalline or apothecial characters. Apothecia vavry from small (abouy
*5 mm. in dinm.) to moderate size (about 1-2 mm. in dian.).

‘Whitish or cinereous grey.

Apo. reddish-brown, or vavely black....... A. Subfusca group.-.... 11-20.
Apo. dull-brown..........o B. Hageni group. ...... 21-26.
APOo. Pruinose........oooieiiiiiii C. Pallida group. ...... 27-35.
Greenish-grey............ D. Varia group.......... 36-38.
Pale-yellowish-grey ... I, Symmicta group.... 39-45.
Yellow or pale-yellow ..., F. Sulphurea group.... 46-53.
Dark-coloured .........ocooooi G. Badia group.......... 54-59.

A. Subfusea group.--Variously crustaceous, grey or whitish, K + y.
Apothecia moderate in size, the disc reddish-brown, rarely paler or becoming
black; spores small or moderate in size. Thalline reactions may be very
slight.

*Apothecia reddish-brown.

On trees (L. epibryon on mosses).
Grey, thin (especially at the cir-
cumference).
Apo. margin mostly entire. R.... 11. L. subfuseca Ach.
Margin crenate. Apo. furrowed

below. C. ..n Var. chlarona Ach.
Margin prominent, generally
entirte. C. ..oocovinrinnnnns Var. pinastre Schrer.
Margin flexuose. Apo. larger,
often crowded. C......... Var. allophana Ach.
Thallus determinate ......... f. parisiensis Hue.
Grey, thin. Apo. small, margin
disappearing. R. ............ 12. L. fuscescens Nyl

Grey or whitish, thickish. Apo.
with crenulate margin, C. 13. L. rugosa Nvl.
Whitish, granular. On mosses.

O PO 14. 1., epibrvon Ach.
Whitish, thin, smooth orv
wrinlkled. Apo. margin
thick, S. ... 15. L. intuniescens Koerb.

‘Whitish or grey, granular. Apec.
pale-brick-red  (sometimes
large). S. .l 16. L. chlarotera Nyl.
On rocks.
Grey, thickish, granular. Apo.
red-brown. C. ... 17. L. campestris B. de Lesd.
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*# Apotheeia brownish-black or black.
Generally on rocls.
Whitish  or grey, granular-
areolate. Apo. brownish-

black. C. ... 18. I.. coilocarpn Nyl.
Greyish, warted-areolate. Apo.
black. T ... 19. L. gangaleoides Nyl
Thinner, determinate,
simooth or wrinkled.
R Sub-gp. schistina Nyl
Grey ov whitish, crowdedly
granulate. Apo.  violet
within, C. ... 20. L. atra Ach.
B. Hageni group.—Thin or scanty, whitish or greyish, 5 —. Apothecia

small, the disc dull-brown ; spores 8 or many, mostly small.
*Ascus B-spored.
On wood, pales or weeds.
Apo. pale, crowded, subpruinose.

T 21. L. Hageni Ach.
With  prominent white
margin, OnZostera. T, f. Zostere A. L.*Sm.

On vocks.
Apo. ore umber-brown, not

pruinose. I, ...l 22. L. umbrina Massal.
Apo. small, margin crenulate; R

sp.up to 16 plong. 1. ... 23. L. crenulata Nyl.
Apo. small, in groups. . ...... 24, L. conferta Nyl
Apo. brownish-black ; epi. No, -+

rose. L. .o 25. L. Agardhiana Ach,

**Ascus many-spored.  (On trecs, rarely
on pales.)
Apo. minute, pale or reddish-
browu., R. ... 26. L. Sambuci Nyl
C. Pallida group.—Whitish, yellowish or rarely greyish.
pruinose. Spores small or moderate in size.
*Thallus K + yellow.
tWhitish or greyish-white, generally
thin. On trecs.
Apo. pale, generally pruinosge. C. 27. L. pallida Scheer.

(L. albella Ach.)
Apo.light ordark, white-pruinose, 28. L. carpines Wain.

Apothecia

dise C 4+ y. C. (L. angulosa Ach.)
t1Whitish or greyish, thicker. On
roclis.
Apo. dull-reddish, bluish-black- 29. 1.. sordida Th. Fr,
pruinose, disc C +y. C. (L. glancoma Ach.)
Apo. yellow, brown or black,
grey-pruinose. R. ........... 80. T.. cenisia Ach.

Apo. dark, scarcely pruinose. T'. Var. atrynea Harm.'
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#“*Thallus K + vellow then red.
Thickish. vellowish-white. On vocks.
Apo. pale - veddish,  whitish-

pruinose.  R. 31. L. subcarnea Ach.
Apo. brown then blackish,
whitish-pruinose. L. ... 82. L. prepostera Nyl

*EEPhallus N ~.
Thickish, whitish. Cal. or mortar.
Apo. pale - brown, crowded,

pruinose or naked. C....... 33, L. galactina Ach. ”
* Thin. Apo. scattered, small Sub-sp. dispersa Nyl.
Apo. in pulvinate groups, white- ‘
pruinose. R, ... 34, L. urbana Nyl
roeEThallus K(C) 4+ red.  Indistinet. Apo. ‘
scabtered. L., 85, L. Andrewsii B. de Tesd.

D. Varia group.—Greenish-grey. Apothecia moderate or vather larg:
the disc greenish or greenish-brown ; spores moderate in size.

On trees or pales.
*Thallus K —.
Thin, warted-granular.  Apo.
v nmumerous.  Cloloi. 36. L. varia Ach.
**Thallus K + v.
Thick.  pulverulent - areolate,
Apo. margin pulverulent. C. 87, L. conizea Nyl
Less pulverulent. Apo.margin
crenulate. . ... Var, conizieoides A. L. Sm.
#*Thallus K + vellowish-brown.
Granular-areolate  or smooth.
Apo. dull-brown. R......... 38. L. sublivescens A. I.. Sm,

E. Symmiecta group. Finely granulay, scanty, pale-yellowizh-grey
Apothecia gencrally small, the thalline margin often disappearing, mostl,
pale theu becoming dark : spores rather small.

On pales. (L. piniperda on firs; 1. fugiens on rocks.)

* Apothecial margin disappearing.
K+v,C+o.
Apo. scattered or crowded. 1. ..... 39, L. synunicta Ach.

Becoming wlmost black ......... Var. sepincola Nyl
K +y, C— (L. subimbricata K-),
Apo. crowded or confluent. C'. ...... 40. L. symmictera Nyl.
Th. more developed.  Apo.
blackish voovevnennic i, Var. aitema Nyl
Apo. yellowish, brown or dark-
olive. . ..o 41. L. subimbricata Th. Ir.
Apo. dull-brown or blackish; sp.
narrow. F. ... 42. L. sarcepisioides A .L. Sm
Apo. brown, margin crenulate (inel.
L. sarcopis). Fo oo, 43, L. effuga Ach.
** Apothecial margin persistent.
Finely felted Kf +-y. R. ... 44. L. piniperda Koerb.

Inely granulate K 4+ v, C + 0. R...... 45. L. fugiens Nyl.
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F. Sulphurea group.—Leprose, granular. warted or subsquamulose,
vellow, greenish- or whitish-vellow. Apothecia light or becoming dark ;
spores moderate in size.

On trees.
Pulverulent C + o-red or brownish. Apo.
pale. F.oi 46. L. expallens Ach.
More granulate ................ooon Var. lutescens Nyl.
On rocks (L. intricata rarely on wood).
*Crustaceous.
' Thin, areolate K 4 y-brown. Apo.
* few, pale to blackish. R. ...... 47. L. orosthea Ach.
Granular-areolate K + v-brown.
Apo. blackish. C. ............... 48, L. sulphurea Aclh.
Granular-warted,  sorediate K-—.
Apo. brownish, K. ... 49, L. epanora Ach.
Thin, variable Kt + y. Apo. yellow
or reddisli.  C. ... 50. L. polytropa Schay.
**Subsquamulose-efligurate Kf + v.
Subsquamulose or evanescent ...... 50. L. polytropa Schar.
Thickish. Apo. pale then olive or
black., I’ .. 51. L. intricata Ach.
Thin on black hypothallus. )
Mosses. R. oo, Var. leptacina Stizenb.
‘Scattered warts. Apo. dark. R.... 52. L. frustulosa Ach.
Thickish, granular-arcolate. Apo.
dark. F. ol 53. L. argopholis Ach.

G. Badia group.—Thallus dark-coloured K~. Apothecia dull-brown
r black, generally small; spores generally rather small. All on rocks.

*Dark-brown or alinost black, subsquamu-
lose or warted.
Spores fusiform 10-16 x 4-6 . €. 54. L. badia Ach.
Thallus black., R. ............... Subsp. picea Nyl
Spores almost globose.  Alpine. R. 55. L. austera Nyl.
Spores oblong, 9-18 x 8-5 x.  R. 56. L. nitens Acl.
**Reddish-brown, of seattered grannles.
Spores ellipsoid. On Rhizocarpon
- geographicum. 1. ... a7.
***(Greyish mouse-brown, areolate.
Spores ellipsoid.  Moist rocks, Al-

—

L. atriseda Nyl

) derney. R. ... 58. L. torquata Nyl.
***(Greyish-brown of closely packed papilla,
Spores ellipsoid. R ..l 59. L. poliophaa Ach.

§ iii. OcHErOLECHIA Massal. (as genus).—Thallus crustaceous, whitish,
r grey. Apothecia generally large (up to almost 1 cm. diam.), with a
umid or prominept margin; parvaphyses long, slender, branched and
ntricate ; spores 8, usually very large. (2 in L. geminipara.)

The spccies of this section often form wide-spreading, thickish or thin
rusts on rocks, trees, or mosses on the ground. L. tartarea and L. parella
re well- known dye-lichens, yielding on treatment a purple dye. The
srmier is known as the cudbear lichen. .
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*Grey. Apothecial dise not pruinose.
Tartareous, thick K 4y, C +red. Apo.

C. 4+ reddish. C..................... 61. L. tartarea Ach.
Partly sorediate .............cocoiiinl Subsp. subtartarea Nyl.
**Whitish. Apothecial disc more or less
pruinose.

Scattered warts, K+ y to red, with
soredia C + red. R.
Smooth, cracked K—~. Apo. dise K(C)

[on]
o
e

s geminipara Th. Ty,

+ored. Cooiiiiii 63. L. parella Ach. "
More or less corediose .................. Var., Turneri Nyl
Mostly thin K—. Apo. disc and margin
K(C) +red. Trees. R............ 64. L. pallescens Nyl
Continuous or scattered. Apo. K(C) - :
Mosses. R. oo 65. L. upxaliensis Nyl

§ iv. Asprcinia Massal. (as genus).—Variously erustaccous.. Apothecin
innate in the thallus, then usually emergent, the thalline margin persistent
or disappearing, the proper margin often plonnncnt hy potheuum gencerally
colourless ; pmaphvses slender, usually densely septate, and often Tead-like
(moniliform) towards the tips ; spores ellipsoid, rather large, or more ravely
small.

The apothecia in this subgenus develop primarily as Lecidee with a
proper margin only, the thalline margin, which is often prominent and
persistent, grows wp later avound the apothecium. In other respects the
fruits are lecanorine. Lecanora Dicksonit and L. pelobotrya ave retained
for convenierce of reference, but belong more truly to Lecidee. The two
groups differ in the character of the gonidia :—

A. Llvasrroiuia.  Algal cells Protococcace.
B. Jonasprs.  Algal cells Trentepolilin.
A. Euaspicilia.—Algal cells Protococcaccue.
*Thallus crustaceous. On rocks.
1+Whitish or cinereous-grey, KX + v, then red.
Determinate, ashy-grey, areo-
late. Sp.upto 20><16u C. 66. L. cinerca Sommerf.
Determinate, whitish, areolate.
Sp. up to 84 x 15 u. ... 67. L. interniutans Nyl.
Cracked into warted areolw,
dark. Sp.uptol3x8u. It. 68. L. alpina Sommerf.
+{White or whitish-grey, K —.
Cracked-areolate. Sp. 18-30 %

14-27 . CooL 69. L. calcarea Sommertf.
Of scattered rounded squaninle-
like areole..............cooevee. Var. contorta Hepp.
Of crowded squamule-like areolz Var. Hoffinanni Sommerf.
Large rounded scattered warts.
bp up t0 35 x 16 u.  Alpine. »
R 70. L. pelobotrya Sommerf.

**Grey, isidia-like warts, K—. Onrocks
or on mosses.
Squamulose-warted. Sp. up to
v 62 x50, R. .l 71. L. verrucosa Lauver.
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Thin. Apo. 3-4 on warts. Sp.
up to 80 x 50 p. (Rarely
mosses on bark.) R. ...

Thin, of crowded papillie.  Sp.
upto 85 x20u. Alpine. I

***Thallus grey or brownish-grey, warted
or arcolate, K —. Ou rocks.
tSpores large (20-35 p long or more,
up to 25 p thick).
Thickish warts on black hypo-
thallus. C. ...
Determinate-zonate. R.......
Thickish, irregularly arcolate.
Aypo. often confluent. I...
Smoother and very dark. R.
* Thiekish, areolate. Apo. dark-
red (not recorded).............
Thallus vusty-red. Alpine. R.

TiSpores small (less than 15 p long).

Thallus mostly detcrminate.
thick, areolate.

Apo. with prominent margin;

paraph. monilifoim. R.

Apo. with thin  margin;

paraph. clavate. R. ...

****Thallus dark in colour, wrinkled or
areolate, K ~. Apo. small. On
rocks.

TSporeslarge (16-30 plong) ; puraph.
septate, not generally monili-
form,

Membranaccous.,  olive - grey.

Paraph. moniliform. R....
Cracked, dark-grey, smooth or
wrinkled. R. ...

Plane, cracked, olive-brown,
K(Cally + veddish., 1. .....
t1Spores small (less than 15 ulong).
Brownish, areolate-subsquamu-
loge. Rooo

Brown or grey, of small squanu-

lose areolw. . ..............
Black, of minute areole. Apo.
minute, R, .

*rxE % Thallus often eontinuous, thin, K ~.

Apo.immersed orinnate. Onrocks.

Olivaceous, shining. Apo.black;
paraph. moniliform ; sp. 15—
24 % 9-16 . Moist rocks. R.

-1
[ ]

80. L
81. L

85.

. L.
. L.

. L.

poriniformis Nyl

teucophyma Nyl

gibbosa Nyl.

Var. zonata Wain.

L.

cesiocinerea Nyl

f. obscurata Nyl.

f. diamarta Nyl.

. L.

N

,
. L. recedens Nyl

decineta Nyl.

L. Tusca Nyl

. stthbdepressa Nyl
. Bockii Th. fFr.

. complanatoides

A, L. Sm.

L. superiuscula Nyl.

L. worioides A. I.. Sm.

. levata Nyl

ot

-¥

. (L. cinereorufescens Nyly
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Pale reddish or yellowish. Apo.
pale; sp. 13-18 x 6-9 p.
In streams. C............... 86. L. lacustris Th. Fr.
Rusty-red, finely eracked. Apo.
black, Lecidea-like ; sp. 11-
14 x6-8u. Coovorveninnnis 87. L. Dicksonii Nyl
Ochraceous, felted. Apo. black;
sp. 12-18 x 7-11 . R. ... 88. L. flavida Hepp.
Tawny-yellow, in patches. Apo.
light; sp.8-12x 4-5u. R. 89. L. fulvo-mellea A. L. Sm.
Light-coloured, tartareous, thin.
Apo.pale, immersed ; sp. 14—
22 x9-11p. Re.ill. 90. L. Prevostii Th. F'r.
Apo. minute, emergent...... Var. affinis Nyl
B. Jonaspis.—Algal cells Trentepohlia, the
gonidia distinguished by their large
stze.
On rocks. R.
Thin, whitish to pale-reddish. Sp. up

to 20 plong. ... 91. L. epulotica Nyl.
Thin, reddish, dark-green when dry. Sp.
upto12 plong..ccvvinens e 992. L. chrysophana Nyl

52. ACAROSPORA Massal.—Squamulose or crustaceous, generally rather
thick, the squamules scattered, or contiguous in areolw, corticate above or
non-corticate. Apothecia generally immersed, then plane, discoid, the
thalline margh becoming indistinct ; hypotheeium colourless ; paraphyses

F¥16. 34.—dAcarospora squamulosa Th. Fr. ¥16. 35.—Lecania syringea Th. Fr.
Ascus with spores and paraphysis X 250. Ascus with spores and paraphysis X 500
slender, septate; spores many in the ascus, mostly very small, oblong or

ellipsoid, colourless.

Distinguished by the many-spored asci, and thus corresponding with the
genus Biatorella (Lecideaces). The species L. prutnosa, L. stmpler, cte.,
included sometimes under Acarospora, sect. Sarcogynce, have no gonidia in
the fruiting body and belong to Biatorella. On rocks, rarely on soil. The
thallus is K — C —, unless otherwise indicated. ’

*Squamulose, thickish.
tSquamules pale beneath.
Spores up t0 12 p long. Cal. R. .. 1. A, squamulosa Th. Fr.
Spores 6 p long or less.
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Sq. dark-brown. On soil.
8q. yellow or dull-brown. R. ...
Reduced or obsolete apo., often
pruinose

Sq. fawn-coloured (Kf + y, then

red). Sp. minute. 1. ... 4.
Sq. brown, whitish - pruinose.
Cal. R.o. 5.
tSquamules dark beneath, N(C) +
reddish.
Dull-brown. Apo. small, dise
smooth., C................ 6.

Dull-brown, areolate. Apo. larger.
+ dize granular-papillate.

t+tSquamules dark beneath, K(C)—.
More or less scattered tawny ov

reddish. F......................... 8.

Bright rusty-red. T ...
Crowded, tawny-brown. Apo. dise

granular-papillate. R........... 9.

**Crustaceous granular or effuse, mostly dark.
Deeply cracked, dark. Apo.small,

. reddish. Maritime. IR.
Warted-areolate. Apo. davk-brown.

Uplands. R.

Effuse, dull-yellowish. Apo. sinall,

margins prominent.

... 2
- A. glaucocarpa Koerb.

R.o.... T

........ 10.

.o 12.
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A. Benedarensis Knowles.,

Var. depauperata Jatta.
A. Lesdainii Harn.

A. percienoides Jatta.

A. fuseata T, Fr.

A. pelioeyphoides Oliv.
A. smaragdula Massal.
Var. sinopica Massal.
A. peliocypha Th. Tr.

.

AL rhagadiza Oliv. .

. AL discreta T, Fr.

A. Heppii Koerb.

53. LECANIA Massal.—Sometimes squaumnulose, tinbricate or lobed at

the circumferenee and corticate above, or variously crustaceous.

Apothecia

reddish-brown or Dblackish, marginate when young, the margin often dis-
\ appearing; spores 8-16, colourless, move or less elongate and vather navrow,

1-3-septate.

In many species the thalline margin disappears ab an early stage, but
the presence of algw below the hypothecium indicates their position in

......... § i. PLACOLECANIA.

ii. FuLEcANIA.

Lecanoracea,

Squamulose.  Spermiogones with pleurogenous sper-
INABIAL.

Crustaceous.  Spermogones with acrogenous . spermatia §

§i. Praconrcaxta iStein.—-Thallus squamulose, cffigurate or scattered.

On rocks, or on soil.
Orbicular, white, areolate in centre, lobate-
effigurate. 1

Imbricate brown, cartilaginous squamules. R. 2.
Minute scattered or massed white gra-
nules. R. ....... e 3.

§ ii. EvLecanta Stizenb.- -Thallus crustaceous.
Most of the rock species are maritime,

becoming immarginate.

*Spores wostly 1-septate. On rocks.
tThallus determinate or subdetermminate.

................................. 1. L. candicang A. Zahlbr.

L. holophea A, 1.. Sm.

L. leacospeirea A. L. Sm.

Apothecia frequently
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Davk-leaden-grey or blackish.
Apo. brown; sp. 18-28x6-9x. R. 4. L. Ralfsii A. T.. Sm.
Apo. dark-brown; sp. 12-14 x 4-

S Ben 5. L. actiea B. de Lesd.
Brown or grev. Apo. dark.
In small patches, areolate, 1R. ..... 6. L. spodophwiza A. L. Sm.
Mostly of crowded angunlar papille.
B 7. L. aipospila Th. Fr.

t1Thallus effuse, areolate or granulose.
Light-coloured. Mostly maritime.
Whitish, thin. Limestone or nior-

tar. R. o 8. L. albariella A. 1.. Sm.
Whitish or dull-yellow, thicker. Apo. X

reddish-brown. C. ............... 9. L. prosechoides Oliv.
Brown, thin. Apo. margin light-

grey, crenulate. . ............. 10. L. spodomels A. L. Sm.

Grey, thick. Apo. crowded, margin
entire or subcrenulate. R. ... 11. L. atrynoides Knowles.
Whitish, thin. Apo. darkish with
white farinose margin. R. ... 12. L. cesia A. L. Sm.
Darker, crowded. On 1ocks (L. er Jé’lba
rarely on wood).
" Blackish, areolate, thin. Apo. simnall,

blackish. R. ... 13. L.prosechoidiza A. L. Sm.
Greenish-olive, areolate, thin. Apo.
"brown. C......oocoviiiiiiiininnnn, 14. L. erysibe Mudd.
Th. whiter and granular............ Var. sincerior B. de Lesd.
Dull-brown, furfuraceous. Apo.red- .
or yellow-brown. T. ............ 15. L. Hutchinsia A. L. Sm.

Greenish,leprose. Apo.yellowish. R. 16. L. umbraticula A, L. Sm,
*Spores 3-septate.
Variously coloured. On walls or frees, efe.
Grey, unequal. Apo. dark, bluish- ,
white-pruinose. Walls, R. ... 17. L. Nylanderiana Massal.
Greyish-white, turfuraceous. Apo.

small, dark, Trees (maple,
poplar). I. ... 18, L. syringea Th. Fr.
Grey, effuse, thin, Bp. curved 12- 19. I.. dubitans A. L. Sm.
18 x 4-6 u. Poplar. R. (Lecanora dimera Nyl\)

Gvrey or brown, granular. Sp. slightly
curved, 30-84 x4-6pu. Alpine
mosses. R, ... 20. L. curvescens A, L. Sm.

54, ICMADOPHILA DMassal.-—Crustaceous, not corticated. Apothecia
sessile or subsessile, with a thalline margin which finally disappears;
hypothecium colourless, with gonidia partly below; paraphyses slender,
simple, free ; spores fusiform, 2-4-celled, colourless.

The one British species is frequently classified as Beonyces v ruginosus.
It ditfers from Beeomyces in the structure of the apothecium.

Granular, greenish ori whitish. Apothecia moderate in
size or large, rose-coloured. Soil. C. ... 1. ericetorum.
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55. HEMATOMMA Massal.—Crustaceous, corticate or non-corticate on
the upper surface. Apothecia sessile or sometimes immersed, generally
brightly coloured (ved or hrown); paraphyses discrete; spoves 8, narrow or
acicular, straight or bent, 3-many-septate, colourless.

The saxicolous species are common in upland districts, the brightly
coloured apothecia conspicuous on the generally light-coloured wide-
spreading thallus. H. elatinum grows on holly in Killarney; it oecurs
frequently in Scandinavia.

On rocks and boulders.

" Warted, not leprose. Apo. dark-red ............ 1. H. ventosum Massal.
Often leprose. Apo. generally crimson......... 2. H. coccineum Koerb.
On holly.
Thallus thin, furfuraceous. Apo. light-
brownish-red ... 3. H. elatinum Keerb.

» Fammwy XIV. PERTUSARIACEA.

Thallus crustaceous, efluse or determinate, attached by hyphe to the
substratum, corticate or non-corticate above. Algal cells Protococcaces.
Apothecia one or several immersed in thalline protuberances (verrucz or

F1a. 36.—Heematommna cocedneum Koerb. FiG. 37.—DPertusaric pertuse Dalla Torre
1. Plant on rock, 2. Ascus with spores and and Sarnth. 1. Portion of piant on bark
paraphyses X 400. X 5. 2. Ascus with spores and para-

physes X ca. 65.

warts), generally with a tumid converging margin, or opening to a discoid
form ; paraphyses slender, branched and intricate; spores 1-8, colourless,
(rarely blackish), generally very large, oblong-ellipsoid, simple or 1-septate.
Spermogones with simple or sparingly branched sterigmata and acrogenous
long spermatis.
Allied to Lecanora, section Ochvolechia, through the characters of

spores and paraplyses.

Spores simple.........c..ooii. 56. Pertusaria,

Spores 1-septate 57. Varicellaria.

56. PERTUSARIA DC.—Thallus continuous or cracked, varying in
thickness, corticate or non-corticate above, generally superficial on the
substratum, soredia often present. Apothecia generally immersed in, the
thalline verrues, the disc visible as a small point sometimes opening wider ;
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hypothecium coloutless ; spores 1-2 or 4-8, mostly colourless, simple, with
a thick epispore, usually very large up to 310 p long, and 100 u thick.

In Pertusaria the thallus is often fairly thick and the fertile verrucw
very prominent. The soredia when present appear generally in the form of
“soralia,” definite bodies, mostly round in outline, resembling abortive
apothecia. There is great variation in the size of the spores depending on
the number formed in each ascus; the predominating number is that given
in the diagnosis. Unless otherwise stated the thallus is grey.

*Spores one in the ascus.
1Thallus not sorediate.
On mosses.
K + y then red. Of clongate
papillz. Apo. immersed.
Alpine. R. ... 1. P. dactylina Nyl
Thickigh, warted. Apo. im-
mersed then open. 8.V, ‘
Ireland. R. ..o, 2. . Hutchinsie Leight.
On rocks.
K +y then red. Thickish,
densely  papillose. Apo.
discoid. Mountains. R. ... 8. P’. mnonogona Nyl.
t1Thallus more or less sorediate.
On mosses.
Spreading, thin. Apo. discoid.

R 4. T. bryontha Nyl i
On trees.
Thin ; verrucwe small. some-
times subleprose. T3 .......... 4. . opthalmiza Nyl

C + red. Thickish, granulate-
cracked ; verruese sometimes

sorediate. Ir, ... 6. I, velata Nyl.
Verruee large, denxely
sorediate ..................... f. aspergilla Cromb.

Thickish, margin zonate; soralia
large. Mostly sterile. C. ...
K(C) + rose. Thin, bitter
tasted; soraliasmall,erowded. 8. DP. faginea Leight.
C. (P. amara Nyl.)
Med. X + y then red. Thin,
not Dbitter; soralia small
scattered. C. ... 9. P. multipuncta NyL
K +y then red. Otherwise
similar to preceding. R. ..... 10. P. reducta Stirt.
On rocks.
C + red. Rather thin. dotted
with soralia. F. ............... 11. P. lactea Nyl.
Wrinkled, warted and papillate,
sometimes sorediate. R. .... 12. P. melanochlora Nyl
**Spores usually two in the ascus.
- tThallus without soredia.
§Spores colourless.

-1

. P. globulifera Nyl
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On trees.
Kf 4+ y. Thin, whitish, verruce
scattered. Apo.lacerate. R.
K +y. Thickish, wrinkled,
* verruce large, crowded. C.

On rocks.
K + y. Cracked-areolate, papil-
late. Mostly sterile, Epi.
K + violet. R..................
K 4+ y then red. Plane with

smooth crowded verruca,
whitish. F. ...
X +y then red. Thickish
areolate whitish. Apo. im-
mersed. S. ...
Becoming minutely papil-
late. I .l

§§Spores olivaceous or blackish, K +
violet. On rocks.
K 4y then red.  Thickish,
smooth. R. ...
K + y then red. Scabrid with
short papille. R.
ttThallus sorediate.
less. On trees.
K + y thenred. Thin, areolate,
subfarinose or isidiose. R. ..
K + y then ? red. Of crowded
small granules or papille.
G
Densely coralloid-papillate
***Spores usually four in the ascus.
+Thallus without soredia, white or
whitish.
On mosses.
K + ythenred. Thin, verruca
small, crowded. R.............
On trees, heath stems, etec.

Spores colour-

Thin, subimmersed; verrucs
seattered. C. .................
Thin, superficial.  Apo. disc

yellowish. R. ..................
t1Thallus sorediate, greenish-yellow.

On trees.
Thickish, unequal; verruca
sorediate. R. ..................

**+*Spores usually eight in the ascus.
1Thallus without soredia.
On mosses.
' Of slender coralloid papillz.
Apo. in papille. R. ...........

13.

15.

186.

17.

18.

19.

20.

21,

22,

23.
24.

25.

26.

P. pustulata Nyl

. P. pertusa Dal. Tor. & Sarnth,

(P. communis DC.)

T. areolata Nyl.
P. ceuthocarpa Turn, & Borr.
P. concreta Nyl.

f. Westringii Nyl.

P, lactescens Mudde

P. urceolaria Nyl.

P, coccodes Nyl.

P’. dealbata Cromb.
f. corallina Cromb.

P. glomerata Schar.

1. leioplaca Scher.

P. xanthostoma Fr.

P. lutescens Lainy.

P. oculata Th. Fr.
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On trees.
Formed under the bark. Apo.
erumpent. R. ................. 27. P. carneopallida Nyl.

Thin, verruce scattered. Apo.
margin crenate; epi. K +
violet. C. ..o 28. I. Wulfenii DC.
Onrocks. Tpithecium K + violet.
Thin, continuous or cracked.
Apo. with open disc. R. ..... 29. P. inquinata Th. Fr.

t1Thallus sorediate.  Epitheciumn
K + violet.
On rocks.
Greenish-yellow, thickish. Apo.
sub-discoid. I, ................ 30. P. sulphurea Sches.

57. VARICELLARIA Nyl.—Thinly crustaceous, corficate. Apothecia
immersed in convex verruce ; spores large, ellipsoid, l-septate, colourless.
Spermogones unknown.

The thallus of the British species is whitish, smooth, though occasionally
leprose. The solitary spore is up to 225-350 p long, 95-115 u thick. Tt is
an alpine soil lichen.

Apo. disc pale-reddish.................. V. microsticta Nyl.

Faniny XV.—-THELOTREMACE A.

Thallus crfustaceous, thin or thickish, mostly non-corticate. Algal cells
Trentepolilia or Protococcacew. Apothecia at first immersed and closed,
then more or less open, with a proper margin generally well developed and
usually surrounded by an overarching thalline margin; paraphyses simple
or branched; spores 1-8, elongate-septate or muriform, rather large,
colourless or dark-coloured. Spermogones with acrogenous short or long
and curved spermatia.

The immersed apothecia recall those of Pertusariacem, but they are
solitary with a miore pronounced proper margin. In Phlyctis, however,
that margin is somewhat poorly represented, while in Conotrema it is the
thalline margin that tends to disappear.

Algal cells Trentepollia.

Spores septate or muriform, large ..................... 58. Thelotrema.
Algal cells Protococcacec. :
Spores elongate, narrow, multi-septate ............... 59. Conotrema.
Spores muriform, colourless ..............oooeiviinn 60. Phlyctis.
Spores muriform, dark-coloured ........................ 61. Diploschistes.
(Urceolaria.)

58. THELOTREMA Ach.—Crustaceous, superficial or partly developed
beneath the bark, non-corticate or with an amorphous cortex. Algal cells
Trentepohlie. Apothecia at first immersed in small verruce, the dise half-
concealed or opening out, the inner proper margin persistent, the outer
margin prominent, overarching the disc; paraphyses slender, massed;
spores 1-8, large, oblong or fusiform, septate or irregularly muriform
colotirless,
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A tropical or warm-teraperate genus characterised by the crater-like
apothecia and by the septate or muriform spores :—

Sporcs elongate, 8-12-septate. Bark. C. ........... 1. Th. lepadinum Ach.
Spores muriform, large. Bark or stone. R. ........ 2. Th. subtile Tuckerm.

59. CONOTREMA Tuckerm.—Crustaceous, membranaceous, uniform.
Apothecia immersed, becoming superficial, urceolate, the proper margin
black, the thalline margin thin, soon disappearing; hypothecium blackish ;
spores elongate, cylindrical, slender, colourless, multiseptate (up to
80-40-septate).

A small genus, with the whitish thallus developed as a thin film on the
bark. Both species are rare: No. 1, alpine, No. 2, from Killarney.

Apo. small; spores up to 160 g long ......... 1. C. urceolatum Tuclk.
Apo. rather large ; spores up to 140 u long 2. C. howalotropum A, L. Sm.

60. PHLYCTIS Wallr.—Crustaccous, continuous or cracked, or pulveru-
lent, developed above or beneath the bark, light-coloured. Apothecia
immersed, then scarcely emerging, the proper margin poorly developed, the
outer thalline margin irregularly dehiscent orindistinet ; paraphyses slender,
mostly unbranched ; spores 1-8, elongate or ellipsoid, muriform, colourless,
with a thin epispore.

The thin effuge thallus, the immersed apothecia and muriform spores
show the affinity with Thelotremacewe. In appearance the two spesies are
not unlike Pertusarice. Both are corticolous. .

Spores apiculate at each end, 45-70 p X 14-27 . C. 1. Phl. agelma Koerb.
Spores not apiculate, 100-140 p x 27-50 p. F. ...... 2. Phl argena Koerb.

61. DIPLOSCHISTES Norm.—Crustaceous, genervally arcolate, some-
times with an amorphous cortex. Apothecia immersed-ureeolate, with a
well-developed proper dark margin, and an outer thalline margin; liypo-
thecium dark-coloured ; paraphyses slender; spores 4-8, rmuriform,
becoming dark-brown.

A swmall genus, more generally known as Urceolaria, not unlike 7helo-
trema in the form of the apothecia. D. scruposus is a commou rock, tree or
wall lichen. 1In the British species there is a red reaction with CaCl.

*Apo. up to 2 mm. across; sp. up to 40 x 20 4.
Thick, uneven, light- or dark-grey. Rocks.

e 1. D. seruposus Norni.
Thin, pulverulent grey. Mosses. I'.......... 2. D. bryophilus Zahlbr.
Thick, wrinkled, white. Rocks. 1. ......... 3. D. gypsaceus Zahlbr.

**Apothecia small; sp. 85 x 16-23 .
Thickish, smooth, areolate, light- or davrk-

grey (not recorded) ... 4. D. actinostoma Zahlbr.
Greyvish-leadened-coloured. Rocks. R. ... Var. ceesioplumbea
A. L. Sm.

Fawiwy, XVa. CHRYSOTHRICACEA.

Thallus felted, spongy, of branched loosecly interwoven byphsz, not
corticate. Algal cells Protococcacew or Trenfepohlia, generally in groups
lodged among the hyphm (partly homoiomerous). Apothecia without a
thalline n2argin, but with a double proper margin; spores colourless, simgple
or septate. Spermogones with simple sterigmata and small spermatia.
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The Family is characterized by the byssoid structure of the thallus,
Thallus byssoid, with algal cells Protococeaces ...... 62, Crocynia.

62. CROCYNIA Massal. (Leproloma Nyl).—Thallus of felted intricatc
hyphe, speading, non-corticate. Apothecia immersed or sessile, without
thalline margin, the disc red or blackish ; paraphyses conglutinate, thickish,
not branched ; spores 6-8, simple or 1-3-septate, colourless.

The thallus of the single British species is orbicular, granular-pulveru-
lent at the centre. It is sterile. A nuwnber of species, also sterile, have
been recorded from France. '

White or yellowish-white. Mosses on rocks. C. ... 1. C. lanuginosa Hue.

Fawiry XVI. GYROPHORACE A,

Thallus foliose, monophyllous or polyphyllous, corticate on both surfaces,
attached by a central hold-fast or by rhizinwe. Algal cells Protococcacex.
Apotheeia sessile or almost stalked, with proper margin only (lecideine) :

F1d. 38.-~IMploschistes scruposus Norm. Fi1a. 30.—Gyrophora proboscidea Ach.
1. Plant on stone X 5. 2. Asecus and para- 3. Plant from rock, slightly reduced. 2, Pur-
physis X 180. tion of plant and apothecinm X 7, 3. As-

cus with spores and paraphysis X 400.

the disc plane or furrowed (gyrose), black; spores 1 or 8, colourless or dark-
brown, simple or muriform. Spermogones with septate sterigmata and
pleurogenous spermatia (in British genera).

This Family is classified with Cladoniaces and Lecideacex on account
of the lecideine fruit (Order Lecideales).

Apothecia mostly gvrose ; spores simple, colourless ...... 63. Gyrophora.
Apothecia plane ; spores muriform, dark-brown............ 64. Umbilicaria.

63. GYROPHORA Ach.—Foliose, with plectenctymatous cortex on
both surfaces, attached mainly by a subcentral hold-fast, naked or rhizincse
below. Apothecial disc plane or more or less concentrically furrowed, with
alternate fertile and sterile tissue; hypothecium dark-coloured; paraphyses
subdiscrete ; asci ellipsoid-cylindrical or broadly ellipsoid; spores 8, simple
(rarely septate), rather smali ellipsoid, colourless or becoming brownish.
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The British species of Gyrophora, with one exception, have gyrose
apothecia ; they are saxicolous plants, and are mainly found in upland,
mountainous or northern regions; they vary in colour from light cinerous-
grey to br(')wnish-black.

Apothecial discs plane .................. § i. AGYROPHORA,
Apothecial dises gyrose .................. § 1i. Evcyrormonra.

§i. AayrorHORA A. Zahlbr.—Dises plane.
Thallus monophyllous or poly-
. phyllous.
Finely cracked- or wrinkled-arco-
late. R 1. G. leiocarpa Steudel.
§ ii. EuayropHORA A. Zahlbr.—Discs gyrose.
> Thallus various.
*Rhizinz or fibrils few or wanting.
1Thsgllus mainly monophyllous.
Minutely  papillate - areolate ;
sometimes seantily rhizinose.

R o 2. G. grisea Turn. & Borr.
Wrinkled - reticulate ;  bencath

smooth, F..............oo 3. G. proboscidea Ach.
Crowdedly granulate-wrinkled ;

beneath miuutely papillose. '

R 4. G. avticn Ach.

Thin, tough, pustulate-wrinkled ;
benecath finely granulate. R. 5. G. hyperborea Ach.
Tlocculose or minutely isidiose ;
beneath pitted-lacunose. F. 6. G. floceulosa Turn. & Borr.
t1Thallus multilobate or polyphyllous.
Simooth, shining, brown; beneath

smooth, blackish. C. ... 7. G. polyphylla Hook.
**Rhizine or fibrils at marging and
beneath.
Margins densely fibriltose ; rhizi-
ne seanty. . ... 8. G. cylindrica Ach.

***Rhizin®z on under surface only.

Sometimes scantily rhizinose ... 2. G. grisex Turn. & Botr.
LErose at margins; minutelyrhizi-

nose or sealy. L. ... 9. G. erosa Ach.
Sparingly erose; bencath lacu-

nose-trabeculate. C. ........... 10. G. torrefacta Cromb.
Rhizine dense, black, branched

at tips. C. ..o 11. G. polyrrhiza Koerb.
Rhizinge grey or brown, mnot 12. G. cirrosa Wain.

branched at tips. IR. (@. spodochroa Acl.)

64. UMBILICARIA Hoffm.—Rather large, dark-coloured, leathery,
with a single central or subcentral hold-fast, without rhizine. Apothecia
sessile, discoid, the disc mostly plane; lLypothecium dark-coloured; para-
physes discrete ; spores 1-2, ellipsoid, dark-coloured, rather large, muriform,
with a thin epispore. .

The single British species grows on rocks in northern or upland regions

¥ 2
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The upper surface frequently bears long branching isidia, and is covered by
oblong-ovoid pustules with corresponding depressions or “{oveola ™ below.
The cortex of both surfaces is plectenchymatous. It is abundant in arctic
regions and, along with species of Gyrophora, is known as * rock-tripe.”

Thallus greyish, black, monophyllous .......... U. pustulata Hoffm.
Faviy XVIL. CLADONIACEA.

Thallus usually of twofold character :—primary or basal, crustaceous.or
squamulose, often evanescent attached to the substratum by a hypotballus,
by rhizin® or occasionally by a branching rhizoid, corticate or non-corticate ;
secondary thallus or podetium upright, varying from a short apothecial
stalk to a long simple or branched structure, usually tubular, corticate ov
non-corticate, tapering to a point or opening above into a trumpet-shaped
seyphus. Algal cells Protococcacez. Apothecia sessile on the tips of the
podetia or on the margins of the scyphus, brown or red in colour, immar-

FIG. 40.—Umbilicaria pustulata Hoffm. F16. 41.-~B®omyces roseus Pers.
1. Plant from rock, reduced }. 2. Ascus and 1. Plant on soil. 2, Aseus with spores and
spore with paraphysis X 300. paraphysis X 300.

ginate; paraphyses generally unbranched; spores 6-8, simple or variously
septate, colourless. Spermogones with acrogenous spermatia.

The upright thallus in Cladonia is endogenous in origin and has been
on that account regarded as an apothecial stalk or elongation of the con-
ceptacle. It has become, with few exceptions, transformed to a vegetative
thallus. The podetia of Pilophorous and Stereocaulon are exogenous in
origin.

Podetia very short, usually simple.
Podetia glabrous.
Thallus granular. Spores simple or 1-sept. (Brit.

SPECIES)  wuvvrnvririiit et e 65. Bxomyces.
Thallus a gelatinized crust. Spores up to 100-
septate......o : 66. Gomphillus.
Podetia granular.
Thallus granular. Spores simple .........c.oevvviniirnas 67. Pilophorus.
Podetia usually well developed, often branched.
Podetia with a solid stalk. Spores 4-pluriseptate ...... 68. Stereocaulon.

Podetia with a hollow stalk. Spores simple ......... ... 69, Cladonia.
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65. BEOMYCES Pers.—Horizontal or primary thallus crustaceous,
granular-pulverulent or squamulose. Podetia endogenous in origin, rising
from the thalline granules, very short and with or without gonidia. Apothecia
terminal, immarginate, dark- or light-coloured; hypothecium pale; spores
usually 8, ellipsoid or fusiform, narrow, simple or 1-septate, colourless.

The British species grow on soil in moorland or upland regions, and the
light-greenish thallus often spreads extensively., B. wruginosus is classified
under Iemadophila (Lecanoraces).

Granular., Apo. red-brown. C................... 1. B. rufus DC.
Minutely squamulose. Pod. scarce ...... Var. subsquamulosa Nyl.
Granular. Apo. rose-coloured. C.............. 2. B. roseus Pers.

Membranaceous or squamulose. Apo. light-
brownish. R. ..o 3. B. placophyllus Ach.

66. GOMPHILLUS Nyl.—Thallus effuse, of thick-walled agglutinate
hyphe and sparsely scatbered gonidia, forming a thin gelatinized continuous
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Fi1c. 42.—Gomphillus calycioides Nyl

a. Plant on mosses. b. Veriical gection of a
apothecium X 30. c. Ascus with spores

and paraphysis X 100. d. Spore X 250.

Y16. 43.—Pilophorus cereolus Stiz.
. Plant onrock X 5. b. Vertical section of
podetium and apothecium X ca. 17. c.
Ascus with spores and paraphysis X 200.

crust. Apothecia one or several at the tip of a very short stalk or podetium
rising from the horizgntal thallus, dark-coloured, of a horn-like consistency ;
spores 8, filiform, pluriseptate.

A monotypic genus most nearly allied to Bwomyces. It grows over

The long thread-like spores are
about 100-septate. '

Greyish or greyish-green. Apo. almost black. R...... G. calicioides Nyl.
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67. PILOPHORUS Th. Fr.—Dlrimary thallus crustacecus, granular or
minutely squamulose, non-corticated, sprinkled with flat granular olivaceous
cephalodia. Podetia developed from the upward growth of the granules
(not endogenous), rigid, eylindrical, simple or sparingly branched, beset with
granules, non-corticated, tubular or solid, with a central strand of compact
parallel hyphz. Apothecia terminal on the podetia, single or in groups.
subglobose, iinmarginate ; hypothecium thick; black; paraphyses thickislh,
dark at the apices; asci clavate, thickened at the apices; spores 8, elongate-
ellipsoid, simple.

Differs from Stereocanlon in the persistent thallus and dark apothecia.
There is only one British species, found on moist shady recks, in hilly
regions. The warted tlatbened cephalodia contain Stigonema alge.

Thin, greyish-white. Pod. short, evect, simple. F.......... P. cereolus Stiz.

68. STEREOCAULON Schreb.-—Primary thallus granular or minutely
squamulose, usually soon evanescent. Podetia erect or decumbent developed
from the upward growth of the primary thallus (not endogenous), much
branched, solid in the centre, beset with small warts or squamules which

Fig. +4.—Stereocavion coralloides ¥r. ¥16. 45.—Cladonia cocefera Willd,
1. Frond of plant. 2. Ascus with spores 1. Plant with squamules and podetia (with
and paraphysis X 250. seyphi). 2. Ascus with spores and para-

Physis X 451

are more ov less corticate. Cephalodia, ax warts or tubercles, usually
present on the podetia, containing Stigonema or Nostoc. Apothecia
terminal or lateral, usually dark-brown, immarginate (rarely with a thalline
margin) ; hypothecium colourless; paraphyses slender, discrete ; asei cylin-
drical ; spores 6-8, elongate, 4-pluriseptate, colourless.

The species with a persistent thallus grow usually on turfy soil, either
on the ground ov on walls; the others grow mostly on rocks and boulders.
They are plants of hilly or upland regions.

»

Cephalodia dark in colour, eontaining Stigonema.
Primary thallus persistent.
Subsquamulose or coarsely granular. Pod.
. oshorbe Cuoo 1.
Granular-coralloid. Pod. longer. F....... 2.

ondensatunt Hoffm.

S.e
S. pileatum Ach.
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Pulverulent. Pod. slender, short,powdery.
Gt e e e e 3. 8. nanum Ach.

on podetia.

Sq. branching-coralloid. C. ................. 4. 8. coralloides Fr.
Sq. becoming sorediate. R. ................. 5. 8. Delisei Bory.
Sq. turgid, crowded, shortly branched.
G 6. S. evolutum Grewe.
Sq. palmate. R. ... 7. 8. paschale Fr.
* Sq. peltate. F. .o 8. 8. denudatum Floerke.
Pod. in crowded cushions .................. Var. pulvinatum Th. Fr.
Cephalodia bluish-green, containing Nostoc.
Pod. tomentose ; sq. palmate. F............. 9. 8. tomentosuwmn I'r.
Pod. slightly tomentose ; sq. turgid. R..... 10, S. alpinum Laur.

69. CLADONIA Hill.- -Primary thallus evanescent, crustaceous or
squamulose ; secondary thallus or podetium upright, simple or branched,
ending in a point or widening to form a shallow cup or scyphus, more or
less corticate, smooth, granular, pulverulent or beset with squamules,
tubular and sometimes perforate at the axils or at the base of the scyphus.
Apothecia terminal, at first somewhat plane and marginate, becoming
convex, pale- or dark-brown or red; spores 8, simple, colourless. ’

Cladoniw are nearly all earth lichens, and are most frequently to be
found on moorland or peaty soil.

Primnary thallus evanescent or persistent.
Soon evanescent. Pod. mostly aseyphous... Subgen. i. CLADINA.

Crustaceous, persistent. Pod. ascyphous... ” ii. PYCNOTHELIA.
Sguamulose, mostly persistent. Pod. scy-
phous or ascyphous ... . iii. CENOMYCE.

Subgen. i. Crapixa Leight.—Basal thallus granular, seanty, soon dis-
appearing ; podetia perishing at the base, with continued apical growth.

There is no visible thallus in the Cladine, and no podetial squamules
occur in any of the species. They are aseyphous with the exception of
Cladonia amauwrocrewa and C. destricta (occasionally). C. rangiferina is
the well-known ‘“ reindeer moss.”

*Ascyphous, greenish-grey, slender, much

branched.
K +y. Tomentose, cylindrical ; branchlets
bent to one side. Heather. R..... 1. C.rangiferina Web.
K~. Lesstomentose, smaller; branchlets
more spreading. Heather. C. ..... 2. C. sylvatica Hoftm.
Turgid and denticulate at apex......... Var. portentosa Wain.
Branching cymose, short, thyrsoid.
Moist uplands. R. ................... 3. C. alpestris Bausch.
**Ascyphous, yellowish, tubular, less branched,
stout.
Broadly tubular, subulate. Damp
places. C. oiiiiiiiiiiiiiiiii . 4. C. uncialis Web.

+ Short and narrow, f. bolacina Nyl.;
long and stout, . elatfior Fr. *
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***Seyphi oceasional.
Upright, vellowish, as in N. 4, Ground.

R i 5, C. amaurocrea Scher,
Mostly decumbent, greenish - grey.
Moors. R oovvviiiiiiv . 6. C. destricta Wain.

Subgen. ii. Pyoxorsunia Leight—Primary thallus erustacecus, pey-
sistent ; podetia very short, like papilla: or cones,
The single British species grows on the ground, on exposed moorlands, ete.

Thallus effuse, granular whitish or greyish....... 7. C. papillaria Hoffm.
With stouter branched podetia.................... Var. molariformis Nyl.
With reduced podetia....................... Var. apoda Nyl

Subgenus ii, Cexomycr Th. Fr.—Primary thallus squamulose or
foliaceous, usually persistent; podetia mostly well-developed, scyphous or
ascyphous. Apothecia pale- or dark-brown, or red.

The Cladonic of the subgenus Cenomyce are found mostly on.undisturbed
mossy eartli or on sandy soil, on the ground or on rocks. In general those
species with a well-developed primary thallus grow on dry exposed places ;
those in which the basal squaniules are reduced or evanescent grow in more
protected plaees, among heaths, ete. A few species grow by preference on
old stumps or on trunks of trees, as, for instance, C. parasitica and
C. macilenta. They sometimes spread widely and are often intermingled.
In certzin conditions the superficial granules or cortical areolm of the
podetia grow out into squamules somewhat similar to those of the base, and
thus many species have a squamulose variety or form.

In the diagnoses *‘large” squamules are from 1 to 3 cm. in length, with
lesser width ; “ medium "-sized are about 1 cn. or less ; and “small > about:
2 to 5 mm. The podetia when “short” are o few mm. in length ; medium-
sized 2 to 3 cm. ; and elongate or tall more than 8 cm.

Series A.——Phaeoecarpes.—Apothecia brown-coloured.
1. Podetia without perforations at tips or axils (closed), mostly scyphiferous.

*Podetia not, or only partly, corticate,
tBasal squamules large, sometimes alinost

foliose.
Pod. rather short, simple, often several
onone frond. C. ... 8. C. foliacea \Villd.
Sq. crowded and ascending ............ Var. firma Wain,
Sq. very large and spreading............ Var. endiveefolia Sehar.
Pod. short, branched, coralloid - like
when fertile. R............... 9. C. strepsilis Wain,
ttBasal squamules mod. or small, thickish.
Sq. small, pod. coralloid. k. ......... 9. C. strepsilis Wain.
Pod. mod., nied. coarsely granular, with
wide scy. C. oviiviiiiiiin 10. C. pyxidata Hoffim.
8q. dark-coloured; pod. short, )
verrucose. F. ... Var. pocillum Fr,
Pod. longer, granular below, furfuraceous Var. chlorophza
above. C. Floerke.
Becoming densely squammulose, .

» f. lepidophora Floerke.
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Pod. mod., finely pulverulent; scy.

narrow, often proliferous. C. ...... 11. C. fimbriata Fr.
Scy. narrow, not proliferous. C. ..... Var, simplex Wain.
Pod. long, slender, whitish ; sey. narrow
or absent. R. ...l Subsp. fibula Nyl
Pod. branched, straggling, f. nemoryna
A. L. Sm.
Scy.radiate-proliferous frommargins. C. Var. radiata Cromb.
Scy. absent; pod. branched. C....... Var. subcornuta Nyl.

*tt1Basal squamules minute and scattered.
Pod. ascyphous minute, smooth, some-
times bifid. R. ... 12, C. leptophylla Floerke.
**Podetia sometimes imperfectly corticate.
Basal squamules medium sized.
Pod. short, partly corticate below, pul-
verulent above; scy. narrow or
absent., Apo. yellowish-brown. 5. 13. C, ochrochlora Floerke.
Pod. short, with contiguous warts, or
granulate; scy. narrow, irregular. C. 14. C. pityrea Fr.
Densely squamulosef. ololeprs Cromb,
Pod. somewhat similar, but long, pointed,
ascyphous. R ... 15. C. acuminata Norrl,
**Podetia partly or entirely corticate; often ascyphous.
tBasal squamules rather large, (dense, as-
cending in C. cervicornis).
Pod. mod. unequally corticate, black in
interstices ; scy. proliferous. F.... 16. C. degenerans Spreng.

Beset with squamules.......oooienl, Var. phyllophora Syd.
Pod. almost colourless; sey. repeatedly
proliferous *“in tiers.” R. ......... Subsp. trachyna Nyl.
Pod. small, crowded, pale, cortex con-
tinuous or in areolw (not Brit.)...... 17. C. lepidota Nyl

Sey. irregular, large, spreading,
t. hypophylla Cromb.
Pod. short, proliferous from centre or
margin of sey. C. ...l 18. C. cervicornis Scher,
t1Basal squamules small, scanty. scattered.
Pod. proliferous from centre of scy. in

Blers. S, 19. C. verticillata Floerke.
Pod. smooth, corticate, long. slender;

sey. narrow. C. .o, 20. C. gracilis Willd.
Pod. and scy. spinulose, f. spinulifera

Cromb.

Stouter; secy. usually present ......... Var. hybrida Schawr.
Pod. squamulose ..........oooiieiiiiiiinn. Var. aspera Floerke.
Pod. partly corticate, pulverulent up-

wards, lpong, pointed. 8. ............ 21. C. cornuta Fr,
**Podetia fissured or latticed.
Basal sq. large. R. ... 22. C. macrophylla Stenh.

Basal sq. small. S. ... . .... 23. C. cariosa Spreng.
Rasal sq. minute, round; pod. scanty, '
splitting. R. oo 12, C. leptophylla Flodrke,
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2. Podetia with perforations at axils, tips, or in =eyphi (pervious).

*Pod. corticate, smooth ; sey. none or small.
Basal gq. rather large.

Pod. turgid, wide and dentate at tips. 1. 24,

Pod. rather turgid, perforations ecvix-

pate. R. .o 253,

Basal sq. small, soon evanescent. Pod.
rather long, branched.
K ~—. Pod. in tufts, slender, tipsx fur-

cate, O 26,

Spinous, carved ..o

Dark - brown, stoutish, entangled,

with turgid areolie.. ..o

seabrid, with wminute sqg., vecurved or

upright............

N 4+ y. Pod. in congested tufes, slender.

furcate. C.

Sprinkled with squanvades ...,

Stoutish, with sq. ; base turgid-arcolate

**Podetia  miostly decorticate, wsually with
seyvphi, gencrally pervious.

Basal sq. small or evanescent.

o
-~}

Yod. pulverulent or partly covticate. H. 28.

Pod. long; sey. rarc ..oooooviiiiiiee i,
Pod. almost decorticate, granul: or
sqamulose. K —. C.

5q. of base and pod. ere nate

Pod. almost decorticate, granutur or

squamulose I+ v, G L 50.
Basal gq. small, per sistent (sorediose in
n. 32).
Pod. very short. smooth. €. ......... ... »l1.

Pod, short, furfuraccous. On wood. . 32.

Series B.-—Coeciferge. Apothecin red-coloured.

*Podetia scyphifcrous.
Basal sq. large.
Sq. yellow bencath., Pod. muinute. 1t .0 33,

Sq. white beneath, pulverulent. Pod.
large, sey. proliferous. I'. ............ HES
Basal sq. moderate in size.

Pod. long, turgid, yellow-pulveralent. F. 33,

Pod. coarsely granular; sey. large. C. .. 36,

Becoming sorediose upwards ............
Pod. cylindrical, densely sq.  .\po. large
10 87

Pod. without sq...............oo
Pod. finely pulverulent; scy. mostly
coronate, C...............

(. turgida Haffm.

C. erispata I"lot.

(', furcata Schrad.
Var. spinosa Leight.

Var. palamea Nyl

Var. vecurva Hoffin.

. L rangiformis Hoffr,

(C. pungens Floevke).
Vavr, foliosa Wain.
Var. muricata Arn.

U. cenotea Schper.
Var. glanca Leight.

. C.osquaanosa Hoflm.

Bubsp. denticollis
Hoft.

~

" subsquamosa Nyl

C. cwspiticin Tloerke.
C. parasitica Hoffin.
(C. delicata Floerke).

[

. luteoalba Wils. &
Wheld.

@]

3. digitata Hofim.

C. deformis Hoffm,
C. coccifera Willd.
Subsp. pleurota Cromb,

. C. bellidiflora Schar.

Var. Hookeri Nyl.

. C. ﬂabellifornﬁs Wain.
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**Podetia ascyphous.
K + y. Pod.ruther slender, white-pulveru-
lent. C. ;
Clavate and turgid, sometimes sq., f. cla-
"vata Cromb.; slender and short,
f. scolecina Nyl

. C. macilenta Hoffin.

Pod. densely squamulosc.................. Var. scabrosa Cromb.
Basal sq. pulverulent, crowded ......... Var. ostreata Nyl
K —. Pod. rather slender, white-pulveru-
* Ient. G oo 40. C. bacillaris Nyl
Turgid, squamulose, {. pityropoda Nyl
Sparsely sq., digitately branched above Var. subcoronata Nyl.
K ~. Pod. short, slender, vough, with
corticate areoke. C. ...l 41. (. TMoerkeana T'r,
Becoming squamulose ..o Var. earcata Wain,

Faymuy XVIIL CENOGONIACEA.

Thallus tilamentous and byssoid, in small patches or widely spreading.
Algal cells T'renteponlia ov Cladophoera.  Apothecia with a proper margin;
spores 8, colourless, simple or 1-septate.

With Trentepohlia gonidia.............ooooiii. 70. Ceenogopium.
With Cladophora gonidia ..., 7l. Racodium.

70. CEENOGONIUM Ihreub.—Thallus of loose branching filaments,
mostly light-coloured. Algal cells Trentepoklia forming a central strand
closely invested by irregularly branching hyphwx. Apothecia apical or

Ti6. 46.—Conagonivm ebeneim A, ). sm. F16. 47.—-Gyalecte cupularis Schar.
1. Plant on stone, 2. Filament of thallus 1. Plant on rock X 4. 2. Ascus with spores
X ca. 60, and paraphysis X 250.

lateral, discoid, not carbonaccous ; paraphyses diserete; spores fusiform or
ellipsoid, simple or,1-septate.

The genus belongs almost exelusively to warm regions ; it is represented
in Furope by one sterile species, dark in colour owing to the brown investing
hyphe ; it grows in rather damp localities on rocks.

»

Wide spreading. Filaments constrieted at the .
septa of thealga................. C. ebencum A L. Sm.
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71. RACODIUM Pers.—Thallus of loose branching filaments, dark-
coloured. Algal cells Cladoplora, forming a central strand. Apothecia
and spermogones unknown.

Represented by one species, found on rocks in upland regions.

Filaments not constricted ...l R. rﬁ'pestre Ders,

Famiy XIX. LECIDEACEZ.

Thallus minutely squamulose or crustaceous. Algal cells nearly always
Protococeaces, more rarely Trentepollic or Mysophycee. Apothecia
discoid or saucer-like (patellate), with proper margin only ; spores usually 8
in the ascus, but sometimes fewer or more, simple or variously septate or
muriform, colourless or coloured. '

The family includes genera formerly classified under the large and
comprehensive genus Lecidea. Apothecial and spore characters are the
determining factors in classification.

*Apothecia urceolate or cup-like, brightly coloured,
Spores colourless, septate or muriform ............ 72. Gyalecta.
** Apothecia discoid or patellate, coloured or blackish.
tSpores colourless.
§Spores simple.

8 or fewer in the aseus............covvevvinnnenn 73. Lecidea.
Many in the aseus........ooooiviiiiiiiene. 74, Biatorella.
§§Spores septate.

T-septate...cooviriiiiiiiiiii 75. Biatorina.

3- or pluri-septate, fusiform .................. 76. Bilimbia.

Pluriseptate, acicular ............ooooiinnn, 77. Baecidia.
t1Spores brown.

1-septate. ..o, 78. Buellia.

3-septate (parasitic)................ooeoiiiini 79. Leciographa.

T1tSpores colourless or becoming browar.
§Spores 8 in the ascus.

Muriform (1-3-septate in Rh. (Ederi) ...... 80. Rhizocarpon.
§8Spores 1 in the ascus large.

Elongate, pluriseptate......................... 81. Bombyliospora.

Ellipsoid, muriform ...........cocoveveecreninnens 82, Liopadium.

72. GYALECTA Ach.—Thallus granular, pulverulent or nearly obsolete.
Algal cells chiefly T'rentepohlia (Scytonema in G. exanthematica). Apothecia
brightly coloured, concave with a prominent proper margin, hypothecium
colourless; paraphyses discrete, unbranched; asci 8- rarely many-spored,
colourless, variously septate or muriform. Spermogones with almost simple
sterigmata and rather short acrogenous spermatia.

The genus is characterized by the brightly coloured apothecia, with flesh-
coloured reddish or yellowish dises and whitish margins. In the early
stages there may be a surrounding growth of the thallus which is not
persistent. On account of a somewhat more evident double margin G. rubra
has been classified by authors under Lecanora or Phialopsts, and because
of the Scytonema gonidia G. exanthematica has been sometimes rlaced in
the génus Fetractus. The thalli of the latter species, both hyphm and
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alge, are deeplb immersed in the calcareous rock, only a thin film appearing
on the surface. .
*Spores 8 in the ascus. Apothecial margin promi- i
nent. . R
tSpores 3-septate, ellipsoid, fusiform or oblong. v
Apo. with fissured margin. On calcareous
rocks or in mosses. C. 1. G. exanthematica Fr.
Apo. margin sometimes crenulate ; spores
18-21 p % 6-~T p. On decayed mosses.
R 3. G. foveolaris Scher.
Apo. margin sometimes crenulate; spores
12 % 15 X 6-7Tu. On calcareous soil.
S S PS 4. G. geoica Ach.
Apo. margin crenulate ; spores 16-23 u x
5-8 p.  On trees, on mosses on rocks,

el B 4a. G. rubra Wassal.
Apo. margin lacerate; spores 11-18 p x
5-6 . Ontrees. I'. ... 8. G. carneolutea Boist.

ttSpores up to 13-septate,
Apo. small, with entire margin; spores .
50-80 4 x 8—4 p. Ontrees. S.......... 9. G.cornea A, L. Sm.
t1Spores muriform,
Apo. open, with fissured margin; spores '
15-17T p x 7-9 p.  Calcicolous. C. ... 2. G. cupularis Scher.
Avpo. with entire margin; spores oblong-
fusiform, 16-23 x4 X 7-9 u. On trees.

S 5. G. truncigena Hepp.
Apo. with entire margin; spores ellipsoid,

11-18 4 X 89 . On trees. F.......... 6. G. Flotovii Koerb.
**Spores 24-32 in the ascus. ,
Apo. minute; spores fusiform, 3-T-septate,
16-34 p x 5-Tp., On pine. R. ......... 7. G. corticola A. L. Sm.

73. LECIDEA Acli—Thallus squamulose or crustaceous; hypothallus
sersistent or indistinet. Algal cells Protococcacewr, rarely Trentepohlia.
Apothecia soft and more or less waxy (biatorine), or carbonaceous and black
lecideine), with a proper margin (often obliterated) ; spores usually 8 in the
ascus, generally ellipsoid, simple, colourless; spermogones with acicular
werogenous spermatia.

A large genus mostly with a crusfaceous thallus which varies in colour
rom white to grey, brown or black and is often subject to great alteration
or to disappearance due to weathering, etc. Apothecia and spores are fairly
sonstant in character, the latter occasionally become brown. Apothecia
are distinguished as “small” when *5 mm. or less, large when more than
I mm. in diameter. The size of the spores is given when of importance
in determination. * Mod.” or *Med.” is used when the spores are from
12-18 12 Jong and up to 8 p thick, ““large” if beyond these measurements
wnd small if of lesser size.

The characters adopted in the key—-habitat, colouration, etc.—have
been selected for their helpfulness in detezmznatlon certain specigs vary
28 to the substratum on which they grow or in their internal colouration,
1 which cases they are repeated under the different headings.
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The genus is divided into four sections not always clearly delimited : -

Thallus squamulose ........c.cooveviiiiiiiiiinn §i. Psora (1-15).
Thallus variously crustaceous.
Ascus 8-spored.
Apothecia soft, generally lighter in colour §ii. BraTora (16-76).

Apothecia dark and carbonaceous ......... §iil. Burecioes (77-200].
Ascus 1- or 2-spored.
Apothecia dark; spores very large ......... §iv. Myconrasrus (201-2),

§ i. Psora Haller.—Thallus squamulose, the squamules appressed o
imbricate, corticate above. Apothecia more or less biatorine, adnate o
the squamules,

The squamules vary in size {rom less than 1 mmn. (small) to several mm
in diamcter ; they are frequently rounded and crenulate.

A. On fvees or palings.
O-+red. Pale greenish-grey, densely -
imbricate. C. ... 8. L. ostreata Scheer.
Tawny, convex, appressed. small. R. 7. L. Friesii Ach.
Greyish-green or brown, subimbricate,
minute. R........ooccoon 9. L. acutula Nyl
B. On soil, generally among rocks.
*Sauamules black bencath.
Dull-brown, appressed, crowded, large. ’
Cornn 1. L. lurida Ach.
**Squamules more or less white beneath.
K+y, K(C) + ved Whitish, granular- 31. L. (Bxatom) Wallrothi:
squamuloge. T

Red-brown, subimnbricate, shining. R. 2. L. globlfcm Ach.
Pale- or tawny-brown appressed. R.... 8. L. rubiformis Wahl.
Dull-brown. app.-subimbricate, whitish

rhizine, L. ..., 4. L. rhizobola Nyl
Dull-greenish, solitary or congregate,

contorted. . ... 6. L. glaucolepidea Nyl
Flesh-coloured or reddish, scattered,

round. B 10. L. decipicng Ach.
Dull-grey or tawny, subcontinuous.

dark hypothallus. F. ................a.e 138. L. demissa Th. Fr.

C. On rocks.

Greyish, rigid, whitish beneath. Cal. R. 5. L. tcstacea Ach.
Dull-grey, contiguous or dispersed,

small. Re oo 12. L. confertula Stirt.
Pinkish-grey, on black hypothallus,

thin, R. ..o, 12a. L. prostratula Stirt.
Chocolate-brown, areolate (Psorotichia),

B 11. L. lugubris Sommerf.
Whitish, tumid. C. ......c.o.oviinievnnnen 23, L.’ coarctata var. gle

bulosa Cromb.

§ ii. Bratora Th. Fr.—Apothecia plane or convex with margin excluded
mostly small, soft and often brightly coloured, rarely becoming black, ase:
usually 8-spored (12-18 in L. pletospora) ; spore-sizes given when distinctive.
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The thallus is crustaccous, rarely subsquamulose, sometimes evanescent.

. Spores usually ellipsoid.
A. Trees, stumps. or palings.
*Thallus whitish, greyish or greyish-green,
effuse.
tHypothecium colourless or pale.
Kt +y. Apo. cinnabarine-red; sp.
small. R.
Kf 4y, C -+ red. Apo. yellow to black;
sp. 9-16 u x 4-7 u. Stumps. ...
Kf+y, C+red. Apo. blackish; sp. small,
F.

_Th. leprose, green. C. ...
Apo pale; sp. 8-14 ux2-3p (cl. Bia-
torina graniformis). D .

Apo. pale-reddish; sp. 10-18 p x 4-5 p. T,
Apo red - brown; sp. 8-15 u x 4-5 p.

Apo red-brown; sp. up to 16 x 11 u with

epispore. S. .o,
Apo. brown-black. minute; =xp. up fto
16xB6pu. Ro oo

ttHypothecium yellow or brownish (becoming
dark L. turgidula).
Apo. orange to black, minute; sp. small

(on firs). R .o
Apo. brown to black, sometimes prui-
nose; sp. small. I
Apo. red-brown; sp. mod. with epis-
POTE. Su it
Apo. dark, violet granules in hymenium ;
sp. mod. On moss. If. ...

**Thallus yellowish or yellow-green.
tHypothecium pale. Spores small,

K + y, K(C) 4 red. Apo. red-brown ; sp.

ovoid, small, Oak. C. ..................
Apo. red-brown with margin ; sp. narrow.
Pines. R. ...
Apo. pale-lemon; sp. minute. (Llare
ontrees.) C. ..o

t1Hypothecium brownish.
Kf +y, K(C) +red. Apo. dark; sp.
small. S, o
Apo. dark, violet to black within; sp.
minute. Ra o
**Thallus dark, thin or evanescent.
tHypothecium colourless or pale.
Apo. pale orange; sp. small. Holly
stumps. R.
Apo. black; sp. small. Fir pales. R. ..

16. L. cinnabarina Som-
mertf.
27. 1. granulosa Scher.
28. I.. flexuosa Nyl
f. wruginosa Leight.
49. L. albo-hyalina Nyl.
38. L. vernalis  subsp.
minor Nyl.
40. L. tenebricosa Nyl
58. L. mutabilis Fée.

58a. L. ﬁlamentosai Stirt.

19.

. L.
3. 1o
L.
5. L.

43. L

1. L

29.
56. L

35,

meiocarpa Nyl.
turgidula IMée.
mutabilis Fr.

sanguineoatra Ach.

. quernea Ach,
. ochrococeca Nyl

. lucida Ach.

L. irridescens Ach.

. misella Ach.

. micrococea Nyl
. perobscura Nyl
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Apo. black; paraph. brown ecapitate;
sp. small.
Apo. black ; sp. globose, minute.

ttHypothecium brown or brownish.
Th. granular. Apo.red-brown; sp. mod.
Wood. C. .o,
Th. thin. Apo. dark; sp. small. Wood. R,

B. Peaty ground or stumps.
*Thallus light in eolour.
K+ y, C+red. Apo. yellow to black-
ish; sp.mod. C............e
K -+ y. Apo.yellow, pruinose ; sp.small. R.
Th. sorediose. Apo. dark-red; sp. small,
R

**Thallus dark. Hypothecium dark (pale in
L. demussa).

Sq. adnate. Apo. dark; sp. mod. F. .....
Subleprose. Apo. dark; sp.mod. C. .....
C. On soil. Thallus various.

tHypothecium colourless or pale-brown.
K+y, K(C)+red. Thick gran.-squam.,

whitish. Apo.large; sp.large. F. ..
Thin, greenish. Apo. dark; sp.
small. 8. ...
Thick, dark, sq. continuous. Apo.

dark; sp. mod.

ttHypothecium brown or dark.
Thick, light. Apo. red; sp. 9-21 u

X 8-6 p. Alpine. R..................
Thick, light. Apo. black; 10-18 u
X 4-6 u. Alpine. R. .................

Thin, dark. Apo.dark; sp.mod. C. ..
D. Mosses on soil, rocks or trees.

*Thallus light-coloured, thin. Hypothecium
colourless or pale (brown in L. sanguinco-
atra).

Apo. reddish, shining; sp. 11-23 n
X 4T p
Apo. brown, pruinose; sp. mod. R.
Apo. dark; sp. small. Occasionally
on ground mosses
Apo. dark, violet granules in hyme-
nium; sp. mod. F. ...l
Spores often 1-sept. Alpine. F.
Apo. larger; sp. often 1-sept. 8.
**Thallus dark.
Subleprose. Apo. black; hypo. dark;
sp. mod. C.
" Thin. Apo. black; hypo. pale; sp.
large. Alpine. R. ...,

Hypothecium pale.

188,
.. 186.

34,
54.

27.
36.
30.

32.
33,

41. L

42,
83,

38.
317.

30,
45.

33
59

L. nigroclavata Nyl.
L. antiloga Sj:irt.

L. fuliginea Ach.
L. moestula Nyl.

L. granulosa Scher.

L. epimarta Nyl.

L. gelatinosa subsy
prasinorufa Nyl.

. demissa Th. Fr.
. uliginosa Ach.

el

L. Wallrothii FL.
L. gelatinosa F1.

L. demissa Th. Fr.

. cuprea Sommerf.

L. Berengeriana Th, Fx
L. uliginosa Ach.

L. vernalis Ach.
L. wstivalis Ohl,

L. gelatinosa Fl,
L. sanguineoatra Ach,
Subsp. atrofusca Nyl.
Var. Tempeltoni Wain
. L. uliginosa Ach.

. L. breadalbensis Stirt.
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E. On rocks, mainly calcareous.

*Thallus thin, whitish. Hypothaciumbrownish.
Apo. in pits, black, often pruinose;
sp.mod. C.oveevniinniiii

Apo. in pits, black, naked; sp. large. F.

**Thallus thin, dark. Hypothecium dark-
brown.

| Apo. brown-black; epi. brown; sp.

j small. F. oo

Apo. brown-black; epi. pale-reddish;

sp.mod. R.....oinn

F. Siliceous rocks in or near streams.

Thallus various.
brown.
Kf + y. Thick, smooth, greenish-grey.
Apo. red-brown; gp. mod.

Hypothecium red- or dark-

Kf +y. Sordid white. Apo. pale
then dark; sp. small. R. ............
Greenish.  Apo. dark-brown; sp.
mod. R. ..o
Whitish. Apo. dark - brown; sp.
Cosmall. BR.o
Dark. Apo. blackish, minute; sp.
small. R. .o

G. On rocks, mainly siliceous.

*Thallus light-coloured (yellowish in L. lucida).
THypothecmm colourless.
§Apothecia brightly coloured.

K +y. Thick, continuous. Apo.
yellow; sp. la.rge. R
Thin. Apo. rose; sp. mod. R. ......

Thin. Apo.yellow; sp.4-6ux1-3u. C.

Thin. Apo.yellow; sp.8-10p »x 2-3 p.

S e

§§Apothecia becoming blackish: first colour
indicated.

Kf+y. Thin. Apo. brown; sp.

mod. S. ..

K +y. Thickish. Apo. red-brown;

sp. large. F.oo

Kf 4 y, C + red. Thin. Apo. often

with white margin; sp. large, rose-

pink at first, C. ...
Kf +y, C - red. BSorediate (probably
form of L. coarctata). R. ............
Thin. Apo. dull-yellow or red; sp.
minute. B. ...
Squamulose. Apo. red-brown. (See

under Psora) c.....cooveiiiiiiieniinieinans

50.

51.

52.
48. L

62.
26.
17.

66.

21,

22.

23.
24.
18.
32.

81

. immersa Ach.
. Metzleri Th. Fr.

L. ochracea Wedd.

. fuscorubens Nyl.

L. pheops Nyl

L. semipallens Nyl,

=

N o

. valentior Nyl.
. paucula Nyl
. poliodes N1~

Henrica Larb.

. arridens Nyl.
. lucida Ach.

. tenera Nyl.

. lithophiliza Nyl

L. Gagei A. L. Sm.

o o B N o

. coarctata Nyl.
. preerimata Leight.
. clavulifera Nyl.

. demissa Th. Fe,

G
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ttHypothecimmn yellowish or brownish to
dark-brown. Apothecia variously
coloured. Thallus light.

K +y. Thickish; sp. large ...........
K -+ y. Thin, smooth. Apo. innate
brown; sp.mod. T ...
Rt 4 v. K(Cy + v, Granulate.  Apo.
black; sp.mod. R. ...
It + reddish, Subleprose. Apo. black
sposmall. 1L o
Luprose.  Apo. yellow-red ; sp. small,
Incaves. R. .
Thin, areclate. Apo. brown, often
aggregate s sp.osmall, L
Subleprose.  Apo. dark-Lrown: sp.
sall. On flint<. So.
Gramualose.  Apo. black; sp. small.
Maritime. . ..o
ttiHypothecium brownish-black. Apothecia
davk.

K 4+ y. Dull-vellow.  Apo. laige,
concave; sp. 18-21 p x 8-11 p.

L

C +red. Whitish. Apo. angular;
sp.swadl, Re oo
Dull - white.  Apo. confluent ; sp.
smyadl. S,

Whitish. Apo. planc; sp. mod. L.
ttttHypothecium or Hymenium coeruleous-
blue or violet. Apothecia black
(Biutora or Eulecidea).  All rave.
Thallus light-colonred.  Hypothecimun
blaclish.
Thin, finely arcolate. ITym. blue;
sp.large o
Smooth, often reddish. Hym. grey-
blue; sp.small .o
Whitish or obsolete.  Hym. grey-blue:
sposmall.Lo
*#Thallus dark.
Dull-grey. Hypo. blue; sp. small ...

2. Spoves globose or subglobose. (Biafora or

Hypothecium pale, thallus various.
Thick, whitish. Apo. black; sp. 5-9 g.

Boulders ..o
Thin. Apo.rved; sp. 6-T u. Cal. ......
Evanescent. Apo. dark; sp. 4-5 u.

Palings oo

Dark. Apo.davk; sp.4-3u. Wood...
Thin, greenish, Sp. 12-18 in ascus
6-8 . Soll

22. 1. Gagei A. L. Sm.
20. L. phaxops Nyl

63. L. rusticula Nyl
64. L. rusticella Nyl
67. L. antrophila Larb.
71. L. botryza NyL

72, T, ochracea Wedd.

55, L. submeestula Nyl

23. I.. Brujeriana Nyl
65. I.. livescens Leight.

6=, 1. picila Leight.
69. I.. indigula Nyl

112a. L, petrosa Awn.
112b. L. mersata Stirt.
138. L.sarcogynoides Koe

13a. L. hypocyanea Stirt
Eulecidea. Rare.)

74, L. leptostigma Nyl
76. L. rubidula Nyl.

186. L. antiloga Stirt.
186a. L. daswea Stirt.

76a. L. pleiospora A, L. &
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§ iii. FuLecpea Nyl.—Apothecia dark-coloured-brown or biack, and
more or less carbonaceous, plane with a persistent proper margin, or
becoming convex and immarginate, moderate in size (about I mm. across),
large (more than 1 mm.), small or minute (less than 1 mm.): spores usually
8 in the ascus, generally ellipsoid.

The species, as in the previous section, are grouped according to habitat,
but the large majority grow on siliceous rocks, and many of those marked
«yare”’ have only been found in hilly regions. The student is advised to
refer also to § Biatora, as a few species that seem to belong to one group
ma‘y be classified in another.  In some species, as in L. Ifindorine, L. rividosa
and L. Kochiana, the spores become brownish by degeneration.

A. On trees or on pales.
*Hypothecium colourless, yellowish or brown-

ish. Thallus light, various.
K+ v, C+ 0. Pulverulent or sinooth.

Epi. blue-green; sp. mod. 1. ... 78. 1. dubia Hook.
K+ v, C+ 0. Yellowish, granular. bSp.
small. R . L. sporodiza Stirt.
Kf + y, K(C) + red. Granular or smooth.
Ipi. blue-green; sp. mod. €. ......... 30, L. pavascema Ach.
Thiu, greyish-brown. Paraph. brown. ’
. capitate; sposmall. Fooo 188, 1. nigroclavate Nyl.
Evanescent. Iipi. dark: sp. globose, :
small. R. .o 186. I.. antiloga Stirt.
**Hypothecium dark. .
K+ v Yellowish. Epi. blackisl; sp. 189, 1. xanthococen
small.  Stumps. R. Sommerf.
B. On wmosses or on soil {(Alpine or subalpine).
*Hy potheeium colourless or pale-brown, Thal-
lus light (grey).
Kf +y, C + red. Papillose. FEpi. greenish-
black; sp. mod...............o 99. L. avctica Sommert,
Kf +y. Granular. Epi. blue-green or
brown; sp. 14-25 p x 38—t . R....... 101. L. alpestris Somnierd,
Furfuraceous. Epi. blue-green or brown ;
sp.mod. R.LL 100. 1. limosa Ach.

**Hypothectum brown or dark.
K +y. Minute dull-grey granules. Lpi.
dark-brown; sp.small. R............. 179, L.

ueglecta Nyl
C. On other lichens {(often placed under fungiy.

*Thallus none. Hypothecium brownish.
Apo. small, black; epi. greenish-black. On 97, L. vitellinaria Nyl

Lecanora vitellina,  S. (Nesolechiay.
Apo. minute black; epi. brown. On Ce- 196. L. oxvspora Nyl
traria and Parmelia, F. (Nesoleclia).
**Thallus grey-brown. (Hypo. and epi. dark-
brown.) .
K 4°*y. Areolafte. Apo. small. On Lc- .
canora sordida. ..o 172. L. insularis Nyl

G 2
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D. On rocks maiuly calcareous.
*Hypothecium colourless or pale.  Thallus

various.
K + v, Thin, granulate, grey or browuish. )
Epi. dark; sp. mod. C................ 83, L. goniophila Sclicr,
Kt +y. Thick, greenish. Apo. minute;
epi. dark; sp.small. R. 131, L. mesofropoides Nyl,

**Hypothecium dark.
fThallus whitish.
Thin.  Apo. mod.; pi. blackish; sp.

wmod.  F. 106. L. jurana Schier.
Thin. Apo. blue within; epi. dark-

greenish-blue; sp. large. R, .. ... 112a. L. petrosa Aru.
Areolate.  Apo. inmate at first; epi. 122, L. cinerascens

dark-brown ; sp. small, T, A. L. Sm

Thin. scurfy-grey or brown. Apo. often 117. L. crustulata var.

in lines: sp. mod. T tneiospora Oliv
+Thallus blackish,

Thin.  Apo. minute; epi. sordid-blue;
sp.osmalll 177. L. advertens Nyl
. On rocks mainly siliceous.
*Hypothecium colourless or pale,

tParaphyses dark-greenish-blue at the tips
(clear blue in L. assimilis). Thallus

variously coloured.
Kf + . Thin, granular, grey or brown.

Sp.mod.  F. o 80. L. goniophila Schewer,
Ki + v, K(C) +red. Thin, granulose.
greenish. Sp.small. R............. 85. L. viridaus Koerb.

K + v. Thickish, verrucose, whitish.

Sp.small. Rol 132. L. mesotropiza Nyl
X + y. Thick, tumid, yellow-white. Sp.

mod. F. ... 145. L. aglea Sommert.

Sulphur-yellow ... Var, Crombiei Nyl.
Thickish, cracked, grey.  Sp. subglobose,

small. R. oo 153. L. mollis Nyl
Thin, eraeked, plane, whitisl. Apo.
plane; sp.small, F. ... 127, L. lapicida Ach.

Thin, cracked, tawny or grey. Sp. 182. L
small. I,
Thin, warted, tawny. Sp. small, with
epispore. R. ... 191, L. assimilis Th. Tr.
Thin, dark-olive-grey. Sp.small. R.... 183. L. aphanoides Nyl.
Thin, cracked, blackish. Sp. small. R. 174. L. nigrificans Nyl
Thickish, granular, blackish. Sp. small,
R, 171, T. asperella Stirt.
ttParaphyses brownish to dark-brown at tips,
§Thallus swhitish or light-cinereous-grey.
Kf 4+ y. Granular. Sp.mod. F. ... 8
Kf 4+ y. Granulate. Apo. excipulum
K+ p; sp.small. R. ... 139a. I. pilati Koerb.

. sylvicola var. ind
dula Cromb.

C

Qo

. L. goniophila Scheer.
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W +y. Areolate; black hypothallus.

Sp.small. R, 155, L. interludens Nyl.
N 4+ v then o. Verrncose. Sp.mod. R. 88. L. lencophweoides Nyl
l\" + vy then red? Plane, cracked.

Apo. plane; sp. small. . ... 127. L. lapicida Ach.
K +y then red. Smooth, areolate.

Apo. innate; sp. smadl. R, ... 1585. L. subkochiana Cromb.
R(C) + reddigh. Areolate. Apo. ad-

nate; sp.small. L. ... 130. I.. mesotropa Nyl
K +y K(C)4red. Areolate. Apo.

convex; sp.mod. 1. ... 89. L. discolorella Nyl.
Aveolate. Apo. reddish-brown to

black; sp. small. 10 . §7. L. leucophaa Nyl
Plane, cracked. Apo. velvetv-black;

sp.small. T, ... 128. L. lithophila Ach.
Effuse. , Apo. thin, crowded; =p.

-2 x 24 Pl 129. L. plana Nyl
Granulate, whitish. Apo. small; sp.

mod. R. ... 96. L. aggregatula Nyl
Areolate, dark-blue-grey. Apo. plane

to convex; sp. mod. L. ......... 84. L. inserena Nyl

$Thallus yellow or reddish. '
K 4+ y then cr. Ochraccous, cracked. .
"o Spesmalll R 146. L. armeniaca JT'r.
K +y. Paleapricot, in patches.  Sp.
mod. L. ... 147. L. margipata Schier.

‘Yellow- or rusty-red. Sp. small. S, ... 128, L. lithophila
f. ochracea Nyl.
§§Thallus brownish-grey or brown.
Kf + y. Granular. Sp.mod. . ... 83. L. goniophila Schier.
Kf 4 v. Arcolate, tawny. Sp.mod, R. 92. L. enea Duf.
K +y. Granular, pale-tawny. Sp.mod.

Tlints. R..oooiiii, 119. L. prominula Doxy.
K + v, Tartarcous, pale-brown. Sp.

smalle R. oo 120, L. polyantha Tayl.
Thick, with heavy lines, mouse-brown.

Sp. small, curved. C. ..ol 151. L. rivulosa Ach.
Thick, mouse-brown. Bp. small, sub-

globose. F. ... 152. L. Kochiana Hepp.
Granular - seattered, grey-brown.  Sp.

small. R. oo 173. L. confusula Nyl
Areolate, dark-grey. Sp. swmall, thick-

walled, T, ... 158. L. tenebrica Nyl
Granulate patches, grey-browi. — Sp.

mod. R. ..o 86. L. asema Nyl
Effuse, grey-brown. Parapli. brown-

capitate.* . ..o 188. I.. nigroclavata Nyl
Thin, dark-shiny-brown. Sp. small, sub-

globose. R. ... 175, L. leiotea Nyl.

§§Thallus almost black. .
Thin blackish stain. Sp.small.  R. ... 157, L. periplaca Nyl.,
Leathery, grey-black. Sp. small. R.... 156, L. coriacella Nyl
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Smooth. brown-black. Sp. 18-20 p x
911 jte R oo
Smooth, sometimes blackish.  Sp., small.
R

tttParaphyses black at tips (brownish. blue-
or green-black).

K 4 v thenred? Areolate.whitish. Sp.
small. F. .o

K +y. Minutely squamulose, white,
Sp. mod. R

Med. T 4 rved. Areolate. pale- or dark-
grex. Sp.mod. I

Areolate, pale-grey. Sp. smali. R. ...

Areolate. greenish - yellow.  Sp. mod.

Aleolatc, dark-grey. Sp. 16-18 px -6 p.

sometimes septate. 1i.
**Hypothecium brown or brownish-black.

tParaphyses pale-blue at the tips.

Kf+y. K(C)+reddish. Granular. vellow-

ish. Sp.mod. R. ...
ttParaphyses dark-greenish-blue at tips.

§Thallus light in colour.
K+y,C+red. Thick. granular greenish.

Sp.mod. T
K + 3, C+ rved. Thick. gran.-areolate,
grey. Sp.mod. F. ...
Kf + y toreddish? Thin. cracked, grey.
Sposmall. S.
K + 3. Thick, tumid, ycllowish. Sp.
mod. F. ...

Granulate, patehy, brownish.

nanulal whitish. dark hypothallus. Sp.
small. B,
Thin, sparse, grey. \po. difform: sp.
smalll R
Arcolate (or absent), grey. Apo. lobate;
sp.small. Foo

Seurfy, tawny.
PP PRI
Smooth, white. Apo. plane, pruinose;
sp. lawe IR
§§Thallus dark (blackish).
Subeffuse unequal. Sp. 11-19 p x 4-6 p.
R
Granular. Apo. small; sp. small.
tttPavaphyses brown to dark-brown at tips.
§Thallus sorediate.
Greyish. Apo. pruinose; sp. large.

lodia.

S.
$§Thallus with (sometimes without) cepha-

162.

127,
94,

160.
126.

90.

81,
127.
145.

86,

82

103.

184,
171,

114,

. L.

L.
L.

L.
5L

C

L

™

1

o

-
<

L.
L.

L.

. atrofuscescens NI,

leiotea Nyl

lapicida Ach.
nigroglomerata,
Leight.

. griseoatra Schuwey,

.. tessellata FL.

viridiatra Schuer.

seotinodes Nyl

. alienata Nxl.

protrusa v,

.. latypea Ach.

. lapicida Ach.

.. aglea Sommerf.

agema Nyl

. sublatypea Leight.
. deparcula Nyl.

. auriculata Th. I'r.
. sylvieola Flot.

. albocarulescens var.
smaragdula Knowles.

melaphana Nyl
~asperella Stivt.

L. sorediza NyL
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K(C) + red. Tumid-arcolate, whitish.

Sp. 17-27 pX 8-12 e oo
Plane-areolate, whitish. Sp. 27-88 p x
16-22 st B oo,

" §8§Thallus light-coloured.
K + y. Thickish, granular. Apo. large,

minute; sp. small. .
K +y. Warted, grey. Apo. aggregate;
gsp.mod. B. o

K + v to reddish? Disappearing. Sp.
small, 8.

Med. T + blue.  Areolate grex.  Apo.
often contluent; sp. stall. C. ...,

Mecd. I4blue. Subefiuse, whitish. Apo.

subpruinose ; sp. mod. I'. ......... ...
Scanty, yellowish. Apo. subpruinose:
sp. large. T
Eifuse, white. Apo. minute, nmbonate ;
sp. large. oo
Arcolate, grey. Apo. large, plicate: sp.
large. L. o
Aveolate, white. Apo.small, plicate: sp.
small. R, oo

. Aveolate, grey. .\po. minute, innate;
sp.osmall, Roo

Areolate, whitish. Apo. pale-blue
within; sp. 16-80 p x 9-13 . R. ...
Varviable, grey. Apo. iunate at first; sp.
1697 p X 8-13 . C.
Apo. sessile, plane,  C.
Scurfy, grey or brown. Apo. small; «p.
mod. C.....
Aveolate, brownish.  Apo. small; sp.
small. Fooo
Effuse, brownizh.  Apo. large: sp. small
R
Granulate, grey or brown. .\po. lobate:
sp.small, Foooo
Thallus wanting ...,
$88§Thallus more or less yellow or red (sec
Lecanora Dickson!i).
Rusty-red, smooth, aveolate. Sp. lavge.
1.
Lusty-red or yellowish,  Sp. small, 8.

Sulphur or whitish-vellow. Rl

$$88Thallus davk-grey, -brown or blackish.
K+ y. Uncqual. &Sp. small. I (on
Lecanora sordida) ... ...
Med. X + 5. Granulate. Apo. plicate;
sp.mod. R, ...

w
-~¥

110. I.. panwola Ach.

109. L. consentiens Nvl.

91. L. endomelena Leight.

190. L. pyvenocarpa Koerb.
127. L. lapicida var. de-
clinans Nyl

.. 121. L. confluens Ach.

122. L.cinerascens A. L, S,
112. L. phicenterodes Nyl
107. L.subumbonella Lamy.
108. I.. contortula Stirt.

104. I.. dealbatula Nyl

-

150. I.. macula Tuayl.
112a. L. pctrésa Arn.

118. L. contigua I'v.
Var. platycarpa Ir.

117. L. crustulata KoerD.

o

118. L. syimrpathetica Tayl.
123, 1.. Mooreana Carroll.

187. L. auriculata Th. Trr.
Var. diducens Th. F'r.

118, L. contigua var. Havi-
cunda Nyl

121. L. contluens f. oxydata
Leight.

145. L. aglea f. Crombiei
Nyl

172, L. insularis Nyl

161. L. fuscocinerea Tayl,
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Scurfy. Apo.small, plicate; sp.mod. R. 144. L.
Subsquamulose. Apo. small; sp. small,

I T S 98. L. fuliginoss Tayl.
Scurfy. Apo. niinute; sp. small. I, ... 185. T.. expansa Nyl
Thin, scattered. Apo.larger; sp.small. R. 192, I.. commaculans Nvl,
Thick, granular-arcolate. Apo.small; sp.

mod. Fooo 170. L. furvella Nyl

11t Paraphyses black at tips (brownish-, bluish
or greenish-black).
§Thallus light, white to grey.
K + y, then red. Areolate, smooth.

subgryratula Nyl

<

Apo. plane; sp. mod. I'. ... 134. L. lactea I'locrke.
K + ~.  Patchy, smooth. Apo. small,

untbonate; sp. mod. R. ... 140. L. umbonella Nyl
K+ y,C+rd. Granular-arcolate. Sp.

mod. T, 81. L. latypea Ach.
C +red. DPlane, areolate. Apo. »ub- 148. L. fuscoatra var.

pruinose; sp. mod. I’ grisella Nyl
Med. I 4 violet. Disappearing. Sp. 8-

14 p x3-4pu L 124. L. promiscens Nyl
Smooth. Apo. pruinose; sp. 20-28 p x

T-10p. Cotir 116, L.albocwrulescens Nyl

Areolate. Apo. angular; sp. mod. R. 186, I.. contiguella Nyl
In patches. Apo. minute, plane; sp.

small. In stremms. W, ... 142. I.. alumnula Ny L
Scanty. Apo. minute, convex; sp. 8-
14 p x84 p. Rein, 187. 1. enclitica Nyl

§Thallus yellow, ferruginous.
Med. T + blue. Tumid, aveolate. Apo.
plane or convex; sp. small. S. ... 123. L. silacea Ach.
$§§Thallus brownish or brownish-grev.
Granulate, patehy. Apo. plicate; sp.

mod. R, .. 86. I.. asema Nyl
Scurfy. Apo. small; sp. mod. (. ...... 117, L. erustulata Koerb.
Granulate. Apo. lobate; sp. small. T, 137. T.. awriculata Th. Ir.
Apo. aggregate ...l o Var. diducens Th. Iy,

§8§§§Thallus dark-brown or blackish.
K + y. Areolate, smooth. Apo. large;

sp.small, R, ... 159. 1. contenebricans Nyl
C + red. Areolate, shining. Apo. mod;

sp.mod. F. ..o 148. L. fuscoatra Ach.

Apo.pruinose. I, ...l Var. Mosigit Nyl

Areolate, smooth. Sp. 18-24 p x 10-

Wpu. Reo 115. L. tenebrans Nyl
Subsquamulose. Apo. small; sp. small.

L T P 98. L. fuliginosa Tayl.
TFurfuraceous. Apo. small; sp. subglo- -

DOsC. B. tiiii 102. L. subfurva Nyl
Scattered, thin, Apo. minute, aggregate;

sp.mod. L. ... 105. L. tabidula Nyl

, Granulate-areolate. Apo. crowded ; sp.
small. R 149. L. nigrogrisea Nyl
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Granular-cracked. \po.=mall; sp. mod.
) R P 170, L. furvella Nyl
Thin. effuse.  Apo. small 1 <p. 18-30 o x )
C1-16 e browny. B 143, L. limborina A. L. Sm.
117. L. erustulata var.
nreiospora Oliv.
. L. fuscoatra var.
grisella Nyl

Apothecia sometimes in lines............... 148

*§iv. Mycomrastus Th. Fr.—Thallus erustaccous. Spores usually 1,
rarely 2 or 3 in the ascus. :
The priuncipal British speeiex is chuarvacterized by the blood-red colour of
the medullary tissue under the apothecia, and by the large spores with a
broad epispore. It grows on rocks or on mosses enerusting boulders, also
on palings and on trecs, chieily firs.

K + y. - Thickish, granulose, whitish. Sp.

70-100 pu x 28-38pu. C. 201. I.. sanguinaria Ach.
Thin; spore smaller. 1. f. microcarpa Nyl.
AMed, colourless.  Sp. as in species. 1R, Var. affinis Nyl.
Sp. 2 in ascus, smaller. R, ... Var. melina Nyl

Granulose, grey.  Apo. vielet within; sp. ,

1-8, up to 48 u x 224, Wood. R. ... 202. L. fucata Stirt.

74. BIATORELLA De Not.- - Thallus, effuse or determinate, ravely
obsolete. Algal eclls Protococcacc:e.  Apothecia light-coloured (biatorine},

Fra. 4n.—Lecidea parasema Ach. FiG. 49.~Biatorella moriformis Th. Kr.

1. Plant on bark X ca.10. 2. Vertical sec- 1. Plant on wood. 2. Vertical section of

tion of thallus X 850. 3. Ascus with thallus and wood tibres x 250. 8. Ascus
spores aud paraphysis X 350. with spores and paraphysis X 200.

or dark and carbonaceous (lecideine); asci many-spored. the spores minute,
simple, oblong or round, colourless. Spermogones with ovoid or shortly
cylindrical spermatia.

The genus corresponds in spore formation with dcarospora (Lecanoraces);
(compare also the polyspored Lithographe); it is divided into two
seetions :—

.
Apothiecia mostly seft and pale within............ § 1. KUBIATORELLA.
Apothecia more or less carbonaceous ... . §ii. SarcogYNE,
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§i. EvBiaTorReLLA Th. I'r.—Thallus mostly thin ov indistinet. T.ight
or dark. Apothecia biatorine.
A. Growing on trees or on pales.

*Apothecia light-coloured ; spores globose.
‘Whitish, Apo. reddish-yellow, pruinose:

sp. 4-5 . Mossy trees. R. ............ 2. B. ochrophora Th. Fr.
Grey. Apo. reddish ; sp. 8-4 . Resinous
bark., I'. ... 4. B. resine Th, Fr.

**Apothecia dark-coloured, spores globose.
K + 3, C + red. Grey or brownish. Hypo.

pale; sp. 2:5-3-5pu. Pales. F. ... 3. B. meriformis Th. Fr.
Indistinct. Hypo.brown; sp.2-5 u. Resin-
ous bark, R. ... 5. B. difformis Wain.

3. Mosses or soil (B. Morio on rocks).

Greyish. Apo. red; sp. 6-12 ¢ x 3-4 p ‘
Alpine. R oviviiiiiii 1. B. lossarum Th. Tr.

Grey or green, scanty. Apo. pale; sp.

T-8ux8u Re 6a. B. campestris The T'r.
Blackish, areolate. Apo. black; sp. 24 ux

2B p. B 6. B. Morio Mudd.

§ ii. BarcocyNk Th. I'v.  Thallus superficial or immersed, light or dark.
Apothecia lecideine ; spores oblong or ellipsoid.

On rocks. )
*Thallus evident. Hypothecium colourless or
pale.
Greyish, powdery. Apo. pruinose; sp.
4-5 ux2pu. Cal. C. ool 7. B. pruinosa Mudd.
Apo. without pruina. Cal. or Sil. T.,... f. nuda A. L. Sm.
Dull-green, thickish. Apo. red-black; sp.
56 x1-2u R. ... 8. B. hypophwa A. L. Sm.
Dull-brown, thickish. Apo. black; sp.
Spx1-2u Cal. R 9. B. flava A. L. Sm.

**Thallus iromersed or obsolete. Hypothecium
pale (black in B. clavus). Spores

minute.
Apo. large, margin crenate. Sil. R. ...... 10. B. clavus Th. Fr.
Apo. mod. irregular, margin entire. Sil. R. 11. B. privigna A. L. Sm.
Apo. minute, plicate. Sil. or Cal. T. ...... 12. B. simplex Br. & Rostr.

75. BIATORINA Massal. Thallus minutely squatulose or variously
crustaceous, sometimes evanescent. Algal cells Protococcacex or rarely
Trentepollia. Apothecia light-coloured and biatorine or dark-coloured and
more lecideine, the proper margin often obliterated ; spores usually 8 in the
. ascus, ellipsoid or oblong-fusiform, usually 1-septate, colourless.

Trentepohlia alge form the gonidia of Biatorina lutea and B. diluta,
and these species, for that reason, and also on accouunt of the prominent
margins, have sometimes been classified under Microphiale (Gyalectacem).

The apothecia in this and the followmg genera are usually rather small,
1 mm. and less in diameter ; the spores in B. cyréella number 8 to 16, and
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in that species, as well as in B, Arnoldi, they may be occasionally 2-septate ;
they are mostly narrow in proportion to their length. TIn light-coloured
apothecia the internal tissues are light-coloured; in dark apothecia, the
colour of the disc is mostly due to the dark- coloured tips of the paraphyses.
Spores are reekoned “ moderate” in size when they are 12 to 18 u long,
6 to 8 u thick, and ** small” when the measurements are constantly less.
There is a violet reaction with potash in the hynienimmn of B. synoflea, and
of B. chalybcia subsp. chloroscotina.

A On bark, leaves or pales. \
*Apothecia light in colour; spores various; "
hypothecinm pale.
tThallus whitish, grey or green (yellowish
in B. graniformis).

(Apo. minute, pale tlesh-coloured; Liecldea albohyalinag
sp. 14 g x 2-8 p, often L-septate Nyl.)
© Apbd. yellowish; sp. small.  Leaves of
box-tree. R. .. 16. B. Bouteillel Arn.
Apo. yellow, marginate; sp. small.
Bark., F. oo 5. 1. lutea Arn.
Apo. yellow, marginate; sp. small.
Pines. F. ... 6. B. diluta Th. Fr.
Apo. pale-reddish, plane; sp. mod. 12. 1. subsphewroides
' Beech. R. A. L. Sm.
Apo. yellow, globose ; sp. mod.  Mossy
trees. .o 11. B. pilularjs Koerb.

Apo. pale-yellow, plane then couvex;
sp. 8-11 p x 2-8 p. Pales. F.... 13. 1
Apo.reddish-yellow,convex; sp. 7-10 u
X 3-0 u. Pales. S.o.ol 1%, 1. crysiboides Th. Fr.
ttThallus dark-coloured.
K(C) + red. Apo. pale or darkish,
subconvex; sp. mod. Iir pales.

o)

. graniformis A. L. S,

R 21. B, ¢podiza A. I.. Sm.
Apo. yellowish, convex; sp. small.
Elmbark. R. ... 20. B. fallax A. L. Sm.
**Apothecia light then dark; hypothecinm
ale.

tThallus whitish. On bark.
K + y. Apo. pale to blackish; wp.

1020 p X 4-5 u. C. o, 15. B. Griffithii Massal.
Apo. brown to blackish; sp. (8 to 16)
mod. F.oni 14. B. eyrtella Th. T'r.

**Apothecia dark-coloured, mostly blackish ;
spores various. Thallus greyvish or
greenish (sometimes dark in B. syno-
thea),
tHypothecium pale.
K+ y. Apo.large, plane; sp. 15-19 p
X 7-9 p. Onold trees. F. ... 24. B. pulverea Mudd.
Apo. siall, convex; sp.9-14 u x 2-4 u. R
Bark and wood Foo 19. B. globulosa Koerb.
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Apo. minute, convex; sp. small. Old

trees. R, o 18.

Apo. small, convex (cpi. K + violet):
sp. small, sometimes curved.

Palings. T ..o 22.

Apo. moderate subinnate, rather plane;
sp. 7-10 p X 3-4 p. Smooth trees

or firs. . oooiiviiiiiiiiii 25.

Apo. small, plane; sp. 11-15 p x 5-7 p.

Old trees. F. ..o 26.

t+Hypothecium dark-coloured.
K+y Apo. plftn(,, moderate ; sp.

15-18 p x 6-7 . Bark. R. ... 27.

Apo. pla,ne large, papillate; sp. 20—30,1

X 8-18 u. Trunks. C. ... 23.

B. Growing on soil or on mosses.

*Thallus squamulose, whitish (apotheecia
dark). (See also B. caruleo-nigri-
cans.)

Apo. planc or convex; hypo. pale-
reddish ; sp. 16-23 o x 8-5 p.
Mossy rocks (calcareous) or soil.

......................................... 2.
Apo. pIune then convex; hypo. red-
dish-black; sp. 12 p x 6 p. 8.

B v 3.

(Thallus granulose squammulose. Bp. often 7.

1-septate, 14-24 u x 8-6 pu.
**Thallus squamulose, dark. Apothecia dark.
K + y. Th.grey or black hypothallus.
Sp. i8-18 p X 4-6 p.  Alpine;
VETY TATE....vneeeireencnrneinieieennns

X 4-6 p.  Chiefly limey soil.  C.

***4Thallus erustaceous.
(Greyish. Apo. inspersed with violet
granules; sp.10-15 p x 5-6 . R.
Thin, greyish. Apo.light; sp. 11-20

X 3B p. S 11.

K +y. Thick,light. Apo.large, dark;
sp. 15-19 p x 7-9 u. Mossy rocks.
R 24
Thin, dark. Apo. small; sp. 10-14 p

%X 8—4 p. Mosgy rocks. . ... 35.

C. Growing on rocks (siliceous except B. Arnolds).

*Thallus light-coloured.
tApothecia light-coloured.
, Yellowish.  Apo. pale to brown, with
white margin; sp. 10-18 u x 16 e

B e e 9.

D

—
=

. pragina Syd.

B. synothea Roerb.

B. Lightfootii Mudd.

[
e

. atropurpurea Massdl

B. intermixta A. L. Sui.

=

. premnea A. L. Sm.

B. candida Jatta.

B. tumidula A. L. Sni.
Bilimbia sabulosa
Massal.)

4, B. cumulata Th. Fr.
Th. bluish-black, pruinose. Sp.18-30u 1.

B. cceeruleonigricans
A. L. Sim.

Lectdea sanquineoatra
var., Tempelton: Wain.)

B. pilularis Koerb.

. B. pulverea Mudd.

B. contristans A. L. Sm.

B. bzomma A. L. Sm.
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Whitish. Apo. reddish; gp. 12-18 p
X 5-6 p. Calcareous. IR,

Sp. 16-28 ¢ x 6-Tu. R ...
Green, cracked. Apo. pale-yellow

sp. 812 4 x 35 p. R 10.

tfApothecia dark-coloured.
§Hypothecium colourless or pale.
K +y. Dull-greenish-white. Sp. mod.

B 33,
Brownish or greyish. Parvaph. dark-

capitate; sp.small. C. ... 28.
Shining, green. Sp.mod. . ......... 38

§§Hypothecium dark-coloured.

K +y. Sordid-yellow, coluninar. Sp. 82.

mod. R.
Kf + y. Thin, wrinkled grevish. Sp.

Csmall. R 37,
Thin, cracked, greyish-green. Hym. 30.

bluish; sp. 8-16 u % 8~4 p. IL
**Thallus dark-coloured.
tApothecia light-coloured.
Dark-grey. Apo.minufe, pale-reddish,

marginate: spores18-28 4 x -9p. R. 7.

ttApothecia dark-brown or black, small.
§Hypothecium colourless,

Granulose-areolate, dark-grey. Apo. 22.

convex; sp. small. S,
Thin, subgranulate, blackish. Apo.

plane; sp.mod. R. ... 29.

Thin, granular, tawny-brown. Apo.

plane ; sp.small. R. ... 31.

Thin, cracked, dark-grey. Apo. plane

then convex; sp. mod. R. 56.

$§$Hypothecium dark-coloured.
Dark-grey or black.  Apo. plane; sp.

7-10p x 84 pu. C 30.

Hymenium K + par plo In streams.

Daull-gchraceous, eracked. Apo. plane;

sp.small. R ...
Dark-brown. Apo.convex; sp. 10-14pu
x3-4du Rool 85

). Growing on other lichens. Apothecia small.

Oun Lecanora calcarea.
Apo plane then convex, black; sp.

9-14 u X 4-5 I’y B 39.

Apo. often aggregate, black ; sp.10-18 p
X 4-5 e ¥
On Lecanora subcarnea.
Apo. plane then convex, black; sp.

minute. B ooiviiiiiiri e 41.

93

8. B. Arnoldi Kremp.

Var. luteella A. L. Sm.
B. littorella A, L. Sm.

B. biformigera A. L. Sm.

B. lenticularis Koerb.

. B, subviridis A, L. Sm.

B. colummnatula
A. L. Sm.

B. obturbans A. L. Sm.

B. chalybeia subsp.
chloroscotina A, L, Sm.

¢

B. jejuna A. L. Sni.

B, synothea subsp.
subnigrata A. L. Sm.

B. rhypodiza A. L. Sin.

B. dolosa A. Li. Sm,

B. confusior A. L. Sm.

B. chalybeia Mudd.

Subsp. chloroscotina
A, L. Sm,

34. B, lutosa Jatta.

. B.contristans A. L. Sm.

B. supernula A. I.. Sm.

40. B. episema A. L. Sm.

B. cristata A. L. Sm.
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On Stereocaulon squamules.
Apo. plane then convex, black ov pale; 42. B. stereocauloruny
sp. 13-19 u x 4-6 u. R. A. L. S,
On Peltigera and Solorina. :
Apo. becoming convex and Llackish : 43. B. epiblastematica
sp. 12-15 o x 5-Tp. I A. L. S

76. BILIMBIA De Not.-—Thallus mwinutely squamulose or variously
crustaceous, sometimes obszolete. Algal cells Protococeacere.  Apothecin
light-coloured (biatorine) or dark and carbonaceous (lecideine); sporu~
usually 8 in the ascus, oblong-ellipsoid or fusiform, 2- or more septate
(mostly 3-septate), colourless.

The genus is allied to Biatorina, but differs in the septation of the
spores which are mostly 3-septate, any variation is noted and spore sizes

Fit. 50.—Biatoring pulreren Mudd. Y16, 51. ~ Bilimbia sabuletorum
Ascus with spores and para- Branth. & Rostr.
physis X 230. Aseus with spores and pava-

physes X300,

we given throughout. Some species of Bilimbia approach very near to
shose of Buacidia, but the spores are broader, not acicular. As the -
grouping here also is artificial the numbers are not consecutive.

A. On bare or mossy trees or wood.

* Apothecia light-coloured ; hypothecium pale.
Granular, greyish or greemish. Sp.

15-21 p X 8=T proveeieiiiiiiiiiniiie s 9. B. splhroides Koerb.
Sp.18-24 p x 5-Tp. K. Var. alabastrites
A, L. Sm.

Granulose, greyish. Apo. flesh-coloured
or dark; sp.14-25 4 x 4-6 u. R. ... 10. B. Negelii Anzi.
** Apothecia dark, or pale then dark.

tHypothecium pale.
Leprose, greenish. Sp. 12-20 u x
3-4 p. Pales. R. .. 18. B. Nitschkeana Lahm.
Granulose, white or dark-grey. Sp. 19. B.wsabuletorum Br. &
3-T7-sept., 18-84 p X 68 u. T Rostr.
Sp. up to 9-septb., 28-50 u x 7-11 p.
R o Subsp. lubens A. L. Sm.

. ) Thin, d.ull-green. Sp. straight or
curved, 22-38 p x 8-6 u. R. ... 29. B. chlorococca Grawe.
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ttHypothecium dark.
K+y, C+y. Minute gq., pale or
olive. Sp. 11-15 p x 4-56 p. Tirs
or pales. I
K +y, C + reddish. Thin, pale. Sp.
3-7-sept., straight or curved, 16-32 »
X =T flo i
Thallus davker .........cooooooieiiiis
Thin, dull-green or blackish. Sp.
. 14-22 4 x 4-6 p. On wood. R. ...
Thin, whitish. Ep. pale; sp. small.
Holly stumps. L.
Thin, greenish. Ep. dark; sp. small.
. Holly stumps. L. ...
J. On mortar, soil or mossy soil.
*Apotheciz light-coloured. (Th. crustaceous.)
Granulose, grey or greenish. Sp.
15-21 p x 5-7T . Onsoil. 8. ...
*Apothecia dark. Hypothceium dark (pale in
B. squalida and . subviridescens).
tThallus squamulose.
Thickish, crowded, pale. Sp. 13-25 n
X 4-6 p.  Mortar and soil. C. ......
Thickish, grey. Sp. 1424 p X 3-6 u.
Sandy soil. T oo
Mossy s0il ..oooieviiiiii
Crowded areolate groups, brown.
Sp 15-18 p x 4-5 p. Rocky soil.
Clowded brown. Sp.18-36u x 4-3pu.
Mosses and lime soil. R.
t+Thallus crustaceous.
K+ vy, C+red. Granulose. whitish.
Sp. 8-7-sept., 16-32 u x 5-7 x. Mossy
soil. Cu i
Areolate, turgid, white. Sp. 2-4 sept.,
15-16 p x 3-56 p. Mortar. R. ...
Thin, grey. Apo. margin crenulate ;
sp. 17-21 u x 6-7 u.  Mosses. R.
Thin. dull-green. Sp.11-18 g x 4-6 .
Mossy soil. R.
Leprose, dark. Sp. 14-22 u x 4-6 u.
Turfy ground. . ...

J. On bare or mossy rocks or stones.

*Thallus squamulose ; squamules various.
tApothecia dark, Hypothecium dark (pale
in B. violacea).
K +y. Small, white. Sp. 8-5-sept.
24-34 p % 0—8 R.

Sq. darker, white ab edges ..oocovninnnn. 26a.

21.

22,
30.

31.

21. B

24.
20.

22.

26.

95

. B. caradocensis

A. L. Sm.
B. lignaria Massal.
f. nigrata A. L. Sm.
B. mel®na Arn.
B. subturgidula
A. L. Sm.

1. deducta A. L. Sm.

. B. sphwroides Koerb.

. B. aromatica Jatta.

. B. sabuloga Massal.

Var. montana A. L. Sm.

. B.squamulosa A. L. Sni1.

. B. squalida Jatta.

. lignaria Massal.

. candida A. L. Sim.
. thexoblephara
A. L. Sm.
B. subviridescens
A. L. Sm.

ot

B. melena Arn.

B. leucophzopsis
A. I‘. Sm.
B. cambrica Wheld.



96 BILIMBIA

Thick, dark. Sp. 15-22 nx x 4 4.

Hills, R. .o
Small, brownish. Apo. innate; sp.
15-18 u x 45 p. I\ .ol

Subgranulose. Apo. pale-grey; sp.
14-17 p x 5-T7 p. Maritime, R. ...
**Thallus crustaceous.
JApothecia pale (dark in B. wiolacea).
Hypothecium pale.

Kf + y. Thin, greenish. Apo.reddizh;
sp.11-18 p x B p. Re
Thin, greenish. Apo. immate; sp.

19-82 p x 6-8 u. Alpine. R...
Thin, whitish. Apo pinkish- vdlow ;

sp.16-18 u x B . Reoniiiiin,
Granulose, grey ; sp. 5-9-sept., 28-50pn
x 7-11 e R.

TFinely granular, greenish. Apo. light
to dark-brown ; sp.15-80 p x 2-4 p.
B

Areolate whitish. Apo. pinkish; sp.
10-18 pp x 4-6 . R.

Sp. narrower, 14-21 p x 2 p.

Cal. R.
Apo.violet within; sp. 14-20 p X 2-3 1.
Cal. R

Confinuous, greenish. Apo. yellowish,
pubescent ; sp.28-27 p x 3-4 u. R.
Thinly subsquamulose. Apo. greyish;
sp. 14-17 p x 5-7 p. Maritime. R.
ttApothecia dark-coloured, or pale then dark.
§Hypothecium colourless or pale.
Thin, wrinkled, greenish. Apo. grey;
gp. 12-18 p x B . TR
Granulose, greyish; sp. 3-7-sept.,
1834 u x6-8pu. T,
Sp. 8-sept., acute at one end, 11-18

X 4=-5 po R
Apo. blOWnlSh within; sp. 3-sept.,
15-30 @® X o 5-8 e R, o

Subgranulose, dark; sp. 14-22 p X

4-5 p.  On moss and stones. S.
§§Hypothecium generally dark (brownish
in B. trachona).

Kf + y, Cf + red. Granulose, whitish ;
sp. 3-T-sept., 16-82 u x 5-7 p.
Stones. R. ...

Darker or obsolete ; sp.30-40 p x
Tup. Alpine. R..................

K + y. Thin, greyish-green. Apo.
white - marginate; sp. 10-19 p x
46 4. R. i

.11,

12,
19.

13.
14,

20,

21.

28,

—

3. B. carbonacea Jatta.

o

.squamulosa A. L. Snt

. B. violacea Th, T'r.

3. herbidula A. L. Sm.
B. metamorphea Oliv.

B. hyalinescens Boist.
B. sabuletornm subsp
lubens A. L. Sm.

B. cuprea Massal.
B. albidocarnea.
A. L. Sm
Var. alborubella
A. L. Sm
Subsp. chlorofropoides
A. L. Sm

vs}

. byssoboliza A. L. Sm

. B. violacea Th, Fr.

. B. hemipolioides

A. L. Sm

13. sabuletorum Br. &
Rosty
Var. simplicior A. L. Sm
Var. obscurata A. L. Sm

B. subviridescens
Var, triseptata A. L. S

B, lignaria Massal,

f. nigrata A. L. Sm.

B. leucoblephara Arn.
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Subareolate, brownish ; sp. 14-20 p x

4-6 p. Maritime. R................. 5. B. mesoidea A, L. S
Granulose, dull-green. Hypo. brown-

ish; sp. 11-19 p x 8-4 p.  Mari-
Ttime. R.o 28. B. trachona Arn.

77. BACIDIA De Not.—Thallus minutely squamuloge or mostly thinly
crustaceous. Algal cells Protococcacem. Apothecia pale-coloured or dark,
rarely carbonaceous, moderate or rather small (less than 1 mm. in diam.),
sessile or adnate and plane or convex; spores usually 8 in the ascus, elon-
gate-acicular, straight or more or less curved, pluriseptate, colourless.

Differing from the previous genera in the acicular form and the septation
of the spores ; they are generally many-celled up to 16 cells or more, though
in early stages the septation may be undeveloped or indistinet; they are
pluriseptate unless otherwise indicated. In several species they are spirally
coiled, and in B. ascaridiella there may be 8, 16 or 32 in the ascus. The
thallus is crustaceous (squamulose in B. pulvinata).

A. Growing on bare or mossy trees, rarely on pales.

*Apothecia  light-coloured;  hypothecium
colourless or pale.
Kf + y. Leprose, greyish. Sp. 45-90 »

X 8-5 pu. Chiefly elms. C. ........ 4. B. luteola Mudd.
Granulose, greyish. Sp. 68-98 p % 5 p.
R 3. B. roseola De Not.

Leprose, greenish. Sp.27-40px2pu. C. 6. B. phacodes Koerb.
Scurly, yellowish. Sp.about 45 p % 2 p.
SRR 9. B. effusa Ain.
**Apothecia pale then dark; hypothecium
colourless or pale.
Granulose, greyish. Sp. 50-80 p x 3-5 p.

R 5. B. acerina Arn.
Evanescent. Sp. 29-35 u x 24 u, often 18a. B. salicicola Wheld. &
curved. Saliz. R. Trav.
Thin, dark or whitish. Hypo. brownish ; .
sp. 60-75 p x 8-b . R...ooiiiinin 7. B. fuscorubella Arn.
***Apothecia dark-coloured (dark red or -brown
to black).

tHypothecium colourless or pale.
Granulose, grey. Epi. brown; sp. 45-55 p

x2-8pu. Coo 18. B.arceutina Br. & Rostr.
Evanescent. Sp. often curved, 35-45 p 18b. B. epiphylla Wheld. &
x 12 p.  Salix leaves. R, Trav.

Thinly granular, whitish. Epi. K+ violet;

sp. blunt at ends, 16-32 p x2-3 u. 8. 19. B. Beckhausii Koerb.
Granulose, greenish. Epithecium K +

violet ; sp. 40-70 u x 3-5 pu. C. ... 24. B. atrogrisea Arn.
Leprose, dark. Sp. spirally curved, 20~

40 x 3-4 p. Pales. R. ........... 25. B. umbrina Br. & Rostr.
Effuse, greenish. Sp. attenuate above, R

«often curved, 86-40 u X 2-3 u. Wood. R

R 15. B. inundata Koerb.

o

\

B
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t1Hypothecium dark-coloured.

Th. effuse, greenish. Apo K + violet; “
Sp.- 1529 p x 2-3 p. S. . 20. B. incowmpta Anzi.

Th. manulal, \vhltlsh Sp. 22-44 p x '
3-4 p (not recorded in Britain) ...... 22, B. atrosanguinéa Th., Fr.

B. On bare qr mossy soil. (Thallus squamulose in B. pulvinata.)
Apothecia dark-coloured (at first pale in
B. latebricola).
tHypothecium colourless or pale.
Granulose, greenish-yellow. Sp. 26-43 1 17a. B. latebricola W held.

x 1-2 e Duncs.,  R. & Trav.
Areolate, grey.  Sp. 8-sept., 18-25 p x 28. B. eircumpallens
2-4 . Clay. 1. A. L. Sim.

t1Hypothecium dark-coloured.
Squam.-pulvinate, whitish. Sp. 20-88 p
N X 36 p. Turf. ... 1. B. pulvinata Mudd.
Thin, grey. DYaraph. black above; sp.
27-40 p x 8 p. Mossy soil. C. ... 21. B. muscorum Mudd.
Effuse, bright yellow-green. Sp.86-100p

x 8—4 p. Uplands. T............... 27. B. flavorubescens Anzi.
Obsolete. Sp.fewerin the ascus. Sandy

soil, or on Beomyces rufus............ Var arenicola A. L. Sm.
Granulose, brownish. Sp. 23-40 p x 22. B. atrosanguirea var.

3-4 u.  Very rave. oribata A. L. Sm.

C. On bare or inossy rocks.
*Apothecia light-coloured (partly duark in
B. carncoalbens.)
K +y, C+red. Granulose, greenish. 13. B. carneoalbens

Sp. 28-27 px3-4 p. Maritimme. R. A. L. Sm.
Leprose, greenish. Sp. 12-21 p x 2-4 p.

R 10. B. prasinoides Oliv.
Leprose, greenish. Sp. 25-40 p x 3-4 u. 11. B. carneoglauea

R. A. L. Sm.

Leprose, greenish. Sp. often bent, 20~
385 4 x 1 p. Rocks in streamms. R. 12. B.chloroticula A. L. Sm.
Granular, brownish-green. Sp. 82-44 p
X 1 p. Maritime. L. ................ 14. B. scopulicola A. L, Sm.
**Apothecia dark-coloured (sometimes reddish
in B. herbarum, pale to dark in B.
tnundata).
tHypothecium colourless or pale (brownish
in B. herbarum and B. egenula).
K +y. Wrinkled, black. Sp. 30-35 p

x 1-2 p. Maritime. R. .............. 16. B. caligans A. L. Sm.
Kf + y. Granulose, grey. Sp. 20-38 p
x 2p. Uplands. R................... 17. B. egenula Th. Fr.
Granulose, grey or whitish. Sp. straight . :
or curved, 88-56 u x 1-2 u. R....... 8. B. herbarum Arn.
, Granulose, areolate, greenish. Sp. 34-
B. inundata Koerb.

40 p x 2-3 p.  Moist places. I7. ... 15.
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Effuse, grey. Sp. 45-70 p x 2-8 pu. 18. B arceutinavar. hypnea

Moss, maritime, R. A. L. S
Leprose, dark. Sp. spirally curved, 20- ’ ;
40px34p Cooii. 25. B. umbrina Br. & Rostr.

Areolate, whitish. Sp. 8~82 in ascus,
spirally curved, 25-30 p x 2 pu. Cal. ‘
e et e 26. B. ascarvidiella A. L. Sm.
ttHypothecium dark.
Granulose, whitish. Sp. straight or
curved, 27-40 p x 2-3 w.  Mossy
boulders. F. ..ol 21. B. museorum Mudd.

78. BUELLIA De Not.—Thallus squamulose (radiate-plicate), crusta-
ceous, or wanting., Algal cells Protococcacewe. Apothecia dark-coloured and
carbonaceous, immarginate, or with a proper margin only; asei usually
8-spored ; spores ellipsoid or oblong, usually 1-septate, dark-brown, or
rarely brownish, sometimes with an epispore (halonate).

The genus is nearly related to Rhizocarpon. The apothecia are generally
moderate in gize, *5-1 mm. in diam. ; the paraphyses are dark at the apices;

F16. 52.—DBacidia rubelle F1G. 53.—Buellia myrio-
Massal. carpa Mudd.
Ascus with spores and para- Ascus with spores and para-
physes X 200. physis X 300.

the spores bear some resemblance to those of Rinodina, but they have a
thinner septum and no connecting channel, usually they are dark-brown or
brownish ; in a few species (5. colludens, B. confervoides etc.) they remain
colourless for a long time. Spore sizes are indicated as in Lecidea. The
thallus is squamulose only in B. canescens, which forms orbiculate, sorediate
white patches on trees or rocks, about 8 or more em. across and generally
effigurate at the circumference. Species parasitic on other lichens are
frequently classified under the genus Abrothallus.

A. On trees, pales, etc.

*Thallus light. Hypothecium dark.
K +y. Squamulose, sorediate, white.

Sp.mod. C. ... 1. B. canescens De Not.
K +y. Thin, aerolate, whitish. Sp.
19-30 p x 8~14 . C. i 25. B. disciformis Mudd.

Patchy, silvery-white. Sp. mod. Holly. .
R 8. B. biloculata A, L. Sm.
H 2
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Filmy, white. Sp. 2-sepl.. 20-22 50 x
Ipu. B
Powdery, whitish. Apo.and sp. small. 5.
**Thallus mostly dark.
Granular, grey or dark. Hypo. dark-
brown; sp. 9-16 u x 4-8pu. C. ...
Thin, blackish. Apo. red-brown; sp.
mod. Holly. R ...l

Thin, dark-grey. Apo. black; sp. 16-

2 4 % 9-1240 Re oo,

B. On bare or mossy soil.
Thallus light. Hypothecium dark.
K 4+ y. Thin, areolate, yellow-green.
Sp. 12-18 X 6-8 . S i,
K <4 y. Granular whitish. Alpine. R.

Orbicular whitish. Apo. pruinose; sp.

1621 p x 7-9pu. R. ol
Orbicular, sulphur-yellow. Sp. mod.
Alpine. R. ...

C. On rocks mainly siliceous.
*Hypothecium colourless to brownish.
K+ y. Thin tartareous, grey-brown.
Sp.19-21 p x 10-11 u. Re .ooeneel,
Thin tartareous, whitish. Sp. mod.

Chiefly Cal. R. ...,
Thin, aveolate, grey, on black hvpo-
thallus. Sp.mod. F. .................

Thin, areolate yellowish. Sp.mod. It. ..
**Hypothecium dark (brown or black-brown).
+Thallus variously light-coloured.

Kf + y. Thin, areolate. Sp. 15p % 7.

Mountains. R. ...,
Kf 4+ y. Thin, areolate. Ipi. K 4+ p;

sp. 22-27 u x 8-18 . R. ...
K + y. Squamulose, sorediate. Sp.mod.

X 4 v. Thin, areolate, grey. Sp. mod.

often curved. R. ...l
K + y. Thin,areolate, suborbicular. Sp.
small. C. ...,
X +y. Areolate, greyish. Sp. 1822 p
x 9-11 u. R.

Sp. Sometimes 3-sept. L. ...........
K + v then red. Areolate, grey or brown
on black hypothallus. Sp. mod. F.

K + y then red. Filmy, areolate, grey.
. Apo.minute; sp.mod. R...........
K + y then red. Thick, tartareous,
grey. Apo. larger; sp. mod. R...

—_—

. polospora A. I., Sm.

11: . Schereri De Not.

=

10. B. myriocarpa Mudd.

12, B.pracavenda A. L. Sm.

26. 1

jos)

. lyperiza Stirt.

29. B. seabrosa Koerb.
26. B. disciformis var.

insignis’A. T, Sm.

2. B. epigica Tuck.

31. B. pulchella Tuck.

6. B. discolor Koerb.

3. B. alocizoides A. L. Sm.

4. B. spuria Koerb.
5. B. occulta Koerb.

19. B. excelsa A, L. Sm.
33. B. deludens A. L. Sm.

canescens De Not.

jve;

1. B.
21. B. leptoclinoides Stein.

22. B. stellulata Mudd.
25. B. disciforinis var.
saxicola Oliv.
Var. trlphragmla Boist.

13. B. Ethalea Th. Fr.

23. B. impressula A. L. Sm,

17. B. ryssolea A. L. Sm.
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I + y then red. Thickish, areolate, dull-

yellow. Apo.pruinose. Sp. mod. F. 24. B. subdisciformis Jatta.
K + v then red. 'Thickish, areolate,

bright-yellow. Sp. 18-28 1 x 10-15 p.

S 30. B. alpicola Kremp. .
K+ y,C+red. Thin, areolate. dull-
yellow. Sp.mod. R............... 18. B. saxorum Mudd.
C <+ red. Thin, areolate, vellow-green.
Sp.mod. F.o 15. B. verruculosa Mudd.
Determinate, warted-areolate............ Subsp. preponens

A. L. Sm.
Thin, areolate, grey, on black hypo-
thallus. Sp. - 15 x 4- Ip. S.... 4. B.
Thin granular, greenish. Sp. 9-16 u x

v

spuria Koerb.

4-8 . B 10. B. myriocarpa Mudd.
Thickish, unequal, yvellowish or grey.

"Sp. small to mod. R ..oooooeeeeiii, 16. 1. saxatilis Koerb.
Thin unequal, whitish. Sp. 11-14 p x

4-6p. BR. 14. B. succedens A. L. Sm.
Gradular, whitish. Sp.11-16 x x 6-8 u. 20. B. leptocline var.

R Mougeotii Th. Ir.
Thin, aveolate, whitish. 8p. 22-27 px x

8-13 u (epispore). R. .................. 33. B. deludens A. I.. Sm.
Areolate, veddish-brown. Sp. 18-19 p x

- 14 B 32. B. colludens Tuck.
Areolate, dull-whitc. Sp. 21-80 % »

814 pu. R 34. B. confervoides Kremp.

ttThallus dark (with black hypothallus).
K + y then red. Th. thick, areolate.
Apo. minute, convex. Sp.11-17 p
X 6-10 p. Reveiiiiiiii 28. B. atrata Mudd.
K(C) +y. Thick, areolate; sp. with
epispore, 26-36 p x 12-18 . N. ... 35,
Wartced-granular, thin.  Apo. plane ; sp.
12-17 . X 8-9 . L. 27. B. coniops Th. I'r,
Eftuse, areolate, brownish-grey. Sp.
brownish, 18-29 p x 7-14 .  1".... 82. B.
Tartareous, areolate. Sp. brownish, with
epispore, 25-86 p x 12-17 x. R. ... 86. B. atroalba Th. T,

—
o)

badiontra Koeerb.

..

colludens Tuck.

2

). Parasitic on other lichens (sometimes classified as fungi).

Parmeliacer and Stictacc:e,

Apo. minute ; sp. 17-21 ¢ x 7-8 . C. .. 87. B. parmeliarum Oliv.
Bwompyces rufus.

Apo. small; ep. 8-10p x 3-5p. . ... 38, B.particularis A, L. 5.
Pertusaria Wulfenii.

Apo. minute  sp. 19-28 p x 14-16,. S, 39. B. advenula A. L. Sm.

79. LECIOGRAPHA Massal.—Thallus none. Apothecia parasitic on the
hallus of other lichens, immersed then superficial, discoid, black and car-
onaceols; hypothecium dark-coloured; spores 8. oblong-ellipseid ov
fusiforni, 8-septate, brown.
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Frequently included ammong fungi (Patellariacew). The apothecia ave
generally round, but may become elongate in time. The genus is distin-
guished by the 4-celled brown spores. The apothecia are rather small.

Hypo. red-brown ; sp. mod. ILiecanora parella

and Pertusaria pertusa. C. ................. 1. L. parasitica Mudd.
Hypo. blackish; sp. large.  Lecanora soi-

dida. R .o, 2. L. glaucomaria A. L, Sn,
Hypo. brown ; sp. 20-85 u x 3-4 u.  Parme-

lrella plumbea. R. .oooooviiiiiiiiiiiiniinaenn. 3. L. plumbina Anzi.

80. RHIZOCARPON Ramond. Thallus crustaceous usually with a dark
hypothallus. Algal cells Protococcacew. Apothecia_usually black and
carbonaceous, immarginate or with a proper margin only ; -asei 8-.or fewer-
spored ; spores elhpsold or oblong, usually large, septate and muriform,
colourless or brown, usually with a hya,hne mucilaginous epispore (halonate).

Lhizocarpon species are mostly saxicolous. Rh. geographicwm is to be
found on uplands and mountains over the whole globe. The dark hypo-

F1G. 54— Leciographe para- ¥1G. 55.—Rhizocarpon obsci-
sitica Massal. ratun Massal.

Ascus with spores aud para- Ascus with spores and para-
physis X 560. physis X 250.

thallus, usually well developed and visible between the areole or as dark
lines crossing and limiting the thallus, is absent in FRh. alboatrum and
Rh. calcareum. The apothecm, are usually small in size, carbonaceous and
adnate or plane (lighter-coloured and softer in Rl. perlutnm) with dark
hypothecium and dark tips to the paraphyses. The medulla stains blue
with iodine in Rh. Eder: and Rh. geographicum. The spores are colour-
less at first, then generally brownish or very dark. They are more or less
muriform except in Rk, (Ederi, where they are 3-septate.

A. On trees or on wood. Thallus whifc or grey. Sporves 3-septate and
muriform. »

Areolate. Apo. sometimes pruinose; sp.
brown, not halonate, 16-20 p x 7-9 pu.
G 3. Rh. alboatrum Th. I'r.
Warted. Apo. crowded, pruinose; sp. 8. Rh. soremmidium
brown, 13-20 u x 8-10 u. R. A. L. Sm.



RHIZOCARPON . 103

B. On rocks.
*Thallus rusty-red.
Med. T + blue. Granular-areolate. Sp.
brownish, 3-sept., 18-24 u x 8-11 ux. F. 2. Rh. (Ederi Koerb.
Areolate, grey, sometimes rusty-red. F. 13. Rh. obscuratum Massal.
**Thallus yellow-green.
Med. T + blue. Thin, smooth, areolate,
with intersecting liges. Sp. dark, 24—

40p x11-18 . Covnninniiinn 6. 1. geographicum DC.
Granular areolate. Sp. dark, 18-26 p x
O-11 p Sooi 7. Bh. viridiatrom Koerb.

*=*Thallus hght -coloured. Apothecia more
or less pruinose.

K 4+ y, then ved. Whitish, areolate. Sp.

light to dark-brown, 15-30 p x 10-

190, B 4. Rh. chloropheum
Cmcked yellowigsh-white. Apo. large, A, L. Sm.

rusty- brown, sp. colourless, 30-42 4 x

18-16 1 Bu oo, 1. Rh. perlutum Zahlbr.
Orbiculay, areolate in centre, white. Sp.

brownish, 22-30 p x 12-18 . C. ..... 8. Rh. calcareum Th. Fr.
Orbicular, areolate. Apo. in lines; sp.

brownish, 25-44 p x 11-17 p. C. ..... 9. Rh. petrewnn Massal.
Eftfuse or determinate. Apo. pruinose. 3. Rh. alboatrum var. epi-

C. polium A. L. Sm.

¥#**Thallus indistinet or almost obsolete. -

Pulverulent, yellowish or grey. Apo.
minute, black; sp. brownish, 18-22 p

x8-10u. R, 3a. Rh. lotum Stizenb.
Effuse, thin. Apo. small, black; sp.
brownish, 15-16 p x 6-7T u. . ... 11. Lth. postwuum Th, Fr.
*xwk*Thallus brown or greyish, mostly in small
areolw.

Kf + y. Plane, areolate, grey or brown.

Sp. brownish, 24-50 p x 12-18 . F. 13. Rh. obscuratuin Massal.
K + y,C + y. Minutely warted, whitish.

Apo. rather large ; sp. (4-8) brownish,

27-30 p x 9-10 . R 14,
C + y. Warted-areolate, grey or brown.

Apo. small; sp. (1-2) blackish, 40—

STux23-32u. R.oo.nl 15. Rh. geminatum Koerb,
Grey or brown, with fimbriate hypo-

thallus. Sp. becoming dark, 20-38 p

X 10-1T p. C. oo 10. Rh. confervoides DC.
Grey or brown. Apo. small, purplish-

brown within ; sp. pale- ohve 24-32 n

X 12-16 ¢ R 12. Rh. distinctum Th. Fr,

81. BOMBYLIOSPORA De Not.-—Thallus crustaccous.  Algal cells
Protococcacewr.  Apothecin light- or dark-coloured, with & proper margin
only; ascus 1-(8)-spored; spores large, clongate-cllipsoid, colourless or
faintly coloured. multi-septate.

5

. plicatilis A. L. S,
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K + y. Thallus thickish, light-coloured. Apo.
large; sp. 7-10-septate, 70-160 p x 26-35 u.
Trees and rocks. R. ... B. incana A. L. Sm.

. 82. LOPADIUM Koerb.-—Thallus crustaceous. Algalcells Protococcaces:.
Apothecia light- or dark-coloured, with a proper margin only ; ascus 1-(4-8)-
spored ; spores large, colourless or brownish, muriform. ’

The genus differs from Rhizocarpon in the often more biatorine apo-

K16, 56.— Bonhyliospara incand Yia. 57.— Lopadiwin pezizoi-
. AL L. Sm. deum Koerh.

Ascus with spore and para- Ascus with spore and para-
physes X 200, physis X 250,

theeia. The species belong mostly to warm countries, only a few are found
in temperate rsgions. Dritish species grow on mosses covering rocks or soil
in hilly distriets.
*Spores 1 in the ascus.
Thallus dark. Apo. black; hypo. dark;
sp. 65-110p x 8046 . S. ... 1. L. pezizoideuin Koerb.
K + y. Thallus whitish. Apo. dull-orange ;
hypo. colourless; =p. 48-100 p x 24-
55 pe S 2. L. fuscoluteum Mudd.
**Spores 8 in the ascus,
Thallus thickish, grev. Apo. black; sp.
brownish, 22-40 u x 10-18 . R. ........ 3. L. fecundumn Th. I'r.

Subseries 111, GRAPHIDINEZ.

Thallus crustaceous or fruticose. Algal cells Trentepohliacewx (rarely
Palmellacew). Apothecia roundish or irregular (ardelice) or linear ({irellw),
immarginate or with a proper margin only.

The Graphidinew are distinguished by the almost universal presence of
“ chrysogonidia ’* (Trentcpohliacee) in the thallus and by the form and
structure of the apothecia. The strueture of the thallus does not differ
materially from that of the Cyclocarpinew : in one fawnily, Roccellacew, it
attains to considerable fruticose dimensions. Other members of the
subseries arc erustaccous and, in many of those that grow on trees, the
thallug is developed below the bark (hypophlweeodal) and appears as a dark
or light stain on the surface.
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The algie may retain this filamentous form or they may be broken up
within the thallus into short lengths or separate cells.
Apothecia growing singly.
Thallus corticate on one or both surfaces.

Thallus erustaceous. . .ooooivr i, XX. Dirivhcez.

Thallus fruticose, strap-shaped ............... XXI. RoCCELLACER,
Thallus non-corticate. ]

Apothecia roundish or irregular. .
p g

With proper margin ... XXTI. LxcanacTackas,

Immarginate..............ooovi XXIII. ARTHONIACE.E.
Apothecia elongate ... XXIV. GRAPHIDACER.
Apothecia compound in a stroma or pseudo-

stroma ; immersed, roundish or elongate... ... XXYV. CHIODECTONACED:.

Fawiy XX, DIRINACEZ.

Thallus crustaceous, attached by hyplue, corticate on the upper surface,
the cortex of closely packed upright hyphal branches (fastigiate). Algal
cells Trentepolilic.  Apothecia roundish or somewhat elongate, generally
with proper and thalline margins; hypothecium and disc dark-coloured ;
spores elongate, septate. Spermogones with simple sterigmata and acicular,
bent acrogenous spermatia.

A small family represented in the British Isles by a single genus and
species. It is classified under Graphidinew on account hoth cf thalline and
apothecial characters and is nearly allied to Rocecllacewe.

83. DIRINA Y'r.—Thallus continuous or cracked, greyish-white, farinose
and soft. Apothecia white pruinose; spores colourless,

Spores fusiforn, slightly bent, 3-septate, ca. 22 u x 5 u ... D. repanda Nyl.

Faviy XXI. ROCCELLACEA.

Thallus mostly fruticose, of strap-shaped or rounded branching fronds,
attached to the substratum by a basal sheath, corticate. with a central
rather loose medulla of hyphwe., Algal eells Trentepollia.  Apothecia
roundish or somewhat elongate, usually with proper and thalline margins ;
spores 8 in the ascus, colourless or rarely brownish, elongate, septate.
Spermogones with simple or sparingly branched sterigmata and straight or
curved acrogenous spermatia.

There is only one genus, Roceclla, represented in Euvope, The whole
genus is mainly confined to the sca coasts of warm countrics.

Thallus fruticase with basal sheath ......... 84. Roceella DC.

34. ROCCELLA DC.-—Thallus of cylindrical ov strap-shaped fronds,
simple or branched. greenish- ov bluish-grey, mostly sorcdiate; cortex of
closely packed hyphal branches disposed at right angles to the'sqrface
(fastigiate); medullary hyplir more or less paralle]l to the long axis;
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gonidia within the cortex. Apothecia lateral on the fronds, mostly discoid.
with a proper margin, and with or without a thalline margin; hypothecium
thick, black; paraphyses branched; spores elongate-oblong or -fusiforni,
mostly 8-septate, colourless.
The species of Roccella yield in more or less abundance a purple dye,
" the “orseille’” or orchil of commerce. I. {inctoria, which is not British,
is the best known and was one of the earliest recorded lichens. There are
two British species which grow on maritime rocks chiefly of the Southcrn
coasts.
I'ronds short, much branched, subcylindrical ... 1. R, fucoides Wain,
I'ronds long, compressed, branched, often
proliferate.............coo 2. R, fuciformis DC.

Famiy XX1I. LECANACTACEA.

Thallus crustaceous. Algal cells Trentepolilia.  Apothecia roundish or
oblong, immerscd or sessile, immarginate or with a proper margin only:
paraphyses branched ; spores colourless, elongate, septate.

TI>

-

Fe

F1a, 58, —Roceella fuciformis DC. F16, 59.—Lecanactis premnea Wedd.
1. Plant on rock, reduced ca. 1. 2. Ascus 1. Plant on hark. 2, Vertical scction of
with spoves and paraphysis X 250, apothecinm X 18, 3, Ascus with spores

and paraphysis X 250.

The family is velated to Iecidacere by the form of the fruit, to Graphi-
dacewe by the internal struciure of the fruit and by the algal symbiont.
The genera occur more frequently in warm countries.

Apothecia with a proper margin ..................o. 85. Lecanactis.
Apotheeia immarginate ... 86. Platygrapha.

85. LECANACTIS Eschw.— Thallus crustaceouss  Apothecia Dblack,
roundish, with a carbonaceous proper margin ; hypothecinm carbonaceous,
Dlack; paraphyses more or less confluent, ascus clavate, 8-spoved; spores
fusiform or acieular, 3-5-septute, colourless.

Thé thallus of the Dritish species is cffuse, rather {hin, mostly fur-
furaceous, and light- or dark-grey. The spoves resciuble those of Bilimbia,
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pothecia naked or dark-greenish-pruinose. b,
Apo. with thin flexuose margin ; sp. 5-sept., Lo
18-25 p x 5-T p. Trees. C............ 1, L. premnea \Ve(ﬂd.’

Bocks. R.oioiiieiiiivi, Var. saxicola A.\L. So.
Apothecia greyish or whitish-pruinose. ‘
Apo. rather large, with thickish margin;
sp. 3-sept., 35-40 p x 4-6 . Ontrees;

»

frequent ... 2. L. abictina Koerb.
Th. thicker. Mossy rocks. R............ Var. incrustans Oliv.,
Apo. small, thin margin; sp. 1-5-gept.,
16-21 pp x 3-4 p. Trees. R. ... 3. L. illecebrosa Fr.

Th. Kf +y,C 4+ o. Apo. small, thin

margin ; sp. 8-sept., 23-32 p x 5-6 p.

Roceks. R 4. L. Dilleniana Koerb.
Th. K + y, C 4 red. Apo. small, thin

margin; sp. 8-sept., 15-28 u x 3 p.

Rocks. Reoiiiiiiiiiiiinei, 5. L. delimis A. L. Sm.

86. PLATYGRAPHA Nyl.—Thallus scanty or evanescent. Apothecia
blackish, roundish, oblong or irregular, iimmarginate, but with a spurious
thalline margin; spores 8 in the ascus, fusiforin, septate, colourless ; para-
physes slender, more or less discrete.

The genus is almost wholly confined to warm countries. The British
species grow on trees.

Thallus whitish.

Subleprose. Apo. various; sp. 8-sept., 30- '

42 pxB-4p. R 1. 1. periclen Nyl.
Warted, areolate. Apo. various; sp. 8-

sepb., 24-84 p x 34 p. Ro ... 2. . rimata Nyl

Faminy XXIHI. ARTHONIACEA.

Thallus crustaceous, thin, often developed beneath the bark (hypo-
phlwodal) or wanting. Algal cells Trentepolilia or (rarely) Palmella.
Apothecia roundish or irregular, ardelle, or elongate, lirelle ; asci short,
pyriform, spores 4 to 8 in the ascus, colourless or brownish, septate or
muriforin ; paraphyses branched above.

The family is distinguished by the flat immarginate apothecia by the
short pyriform asci, and by the epithecium formed from the branching
paraphyses. Species of Arthonia are sometimes classitied as fungi.

Spores 1- many-sepbate ... 87. Arthonia.
Spores septate and muriform ... 88. Arthothelium.

87. ARTHONIA Ach.—Thallus thin or evaneseent, often hypophlaodal.
Algal cells Trentepleolia or Palmella. Apothecia innate, imnmarginate,
roundish or irregular, ardellce, or elongate, lirelle, plane or tumid; asci
pyriform or subglobose, ravely ellipsoid, thickebed above; spoves elongate-
avate or clavate, 1- or pluri-septate, colourless or brownish.

The apothecin are rather sinall, not prominent, and very vaitious in
form.  The species are classitied under three sections ;—
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Thallus with Trentepolilia gonidia.
Apothecia more or less brightly coloured or brown § i. Coxtocarpox.
Apothecia blackish ... 5 ii. EUARTHONL:,
Thallus with Palmella gonidia................ccccoviinn § iii. LECIDEOPNIS,

§ i. Coxiocsrrox . Zahlbr.-- Apothecia brightly coloured or brown
beeoming darker, K 4+ violet or purple.
The species of this seetion grow on the bark of trees.

Spores 1-septate.
Dark. Apo. reddish to veddish-black; sp.
10-15 px 45 . Cooin, 1. AL larida Ach.
Apo. darker; sp. uncqually divided Var. spadicea Nyl
Pale. Apo. vinous-red to dark; sp.15-18 p

X B8 I, 2. A. didvma Koerb.
Whitish.,  Apo. minute, reddish-black; sp
12-15 p x 5-6 . L 3. A. atrofuscella Nyl

Spores 3-4-septate, the upper cell lavgest.
Greyish.  Apo. mostly red-pruinose; sp.

4-sept., 1826 4 x 7-9pu. C..oooiiiill, 4. A. gregaria Koerb.
Tinged purple. Apo. radiate. R. ......... Var. astroidea Mudd,
Th. and apo. deeply red-coloured. C. ... Var. kermesina A, 1., S
Th. and apo. whitish. F. .o Var, pruinata A. L. Sm.
Whitish. Apo. browu, elongate, stellate:
sp.asin . gregaria. Bo 5. AL ustroidestera Nyl.

Whitish.  Apo. 1'01111(1ish, ochraccous-prui-
nose & sp. B-sept., 15-18 p X 78 p.
B 6. A. clegans Ach.

§ Ui, EvarraoNIA A, Zahlhy.—Apothecla blackish, K —.

In IZuarthonia the thallus of the eorticolous species is thin and more o
less hypophleeodal. There are two saxicolous specieg with the thallu:
superticial and thicker.

*Spoves 1-septate, wider at one end (corti-

colous).

Yellowish, in patches.  Apo. angular; sp.

4 x55u B 7. A, aspersells Leight,
White. Apo. roundish or oblong; sp.

12-14 pw X dp. Rooc 8. A. galactites Duf.
Dale spots. Apo.elongate; hym. I+ blue;

sp. 10-13 10 X 4-5 . Riooiiiiieeenn. 9. A. dispersa Nyl
Greyish. Apo. elongate; hym. I + wine-

red; sp. 16-21 o x 59 . R. ... 10. A. excipienda Cromb,
Filmy.  Apo. roundish: sp. 29 p x 13 pu.

R 11, A, punctilliformis Leight.

**Spores 3-6-septate, upper cell longest.

Greyish-green. Apo. roundish or Stellate ; .

sp. 3-sept., 13-15 u x 5-6 u. 1olly.

R 12. A. aspersa Leight.
Rose-cream-coloured.  Apo. ronndish; sp.

B-sepb., 18-16 p x 6-7 u. Rocks. ‘

u

IR, 13, A, arthondoides A. L. Sm,
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Greyish.  Apo. radinte; sp. 2-4-sept.,

17-22 u x 5T p. Llocks, R, ... it
Creain-coloured.  Apo. voundish; sp. 6-

sept 21-86 p x 9-12 u. Holly.

T 15

***Qpores 3-i-septate; cells equal in length
(corticolous).

K +y, C+rose. Whitish or pale-yvellow.

Apo. pruinose ; sp. 4-5-sept., 14-20 4

’ X 6-8p I 17
Greyish. Apo. radiate or stellate; sp.

B-gept., 12-20 p x 46 . C........... 18
Apo. more irregular ...
Whitish, or copper-coloured.  Apo. round-
ish; sp. 8-4-sept., 16-24 p X 5-8 p.

R 19.
Darkery T oo

Dark in colour.
sept., 14-21 p x 6-8 p. I

Apo. voundish; sp. 4-

............ 20.

109

Al dendritica AL L. Sou.

AL ilicina Tavl.

. AL pruinata Steudel

AL radiata Ach.
Var, Swartziana Syvdow,

AL punctiformis Ach.
Var. melantera Leight.

AL insinuata Stirton.

§ iii. Lecipropsis Almq.—Algal cells Palmellacer, or thallus wanting.

Apothecia blackish.
*Thallus present.
tSpores 1-septate.
Whitish, Apo. round or angular; sp.
9-15 u x 8-5 p. Trees. R.
Dark-brown, Apo.roundish; sp.11-16 4
x 5-6 p. Cal. F.
ttSpores 3-4-septate.
Dark-grey. Apo. roundish: sp. large,
18-22 p x 7 p. Maritime rocks.
R
Pale-grey. Apo. minute; sp. small,
10-12 p x 8-4 . MMica - schist.
R
**Thallus none (parasitic on other lichens).
Spores often brownish.

Apo. round, convex; sp. 1-3-sept..
12-18 p x 6-8 p.  Apothecia of
Lecanora glavcoma, Y. ... ...

Apo. minute, convex; sp. 1-sept.,
11-18 » x 4-5 u. Apothecia of
Lecanora glavcoma. 1.

Apo. minute, innate ; sp. 1-sept., 15 p x
6 u.  Rhizocarpon alboatrum. R

Apo. rather large, convex; sp. 1-sept.,
15-22 pu x 8-8 u.  Peltigera and
Solorina. R.

........ 21.
.................... 22,

23.

24,

........................... 28.

. patellulu-t:} Nyl

. lapidicola Br. & Rostr.

. paralin Nyl

A. myriocarpella Nyl

varinns Nyl

. A. subvarians NyL

. A, punctella Nvl.

A. peltigerea Th. Fr.

88. ARTHOTHELIUM Massal.—Thallus and apotheciu somewhat similar

0 those o$ § Euarthonia.
nuriform, colourless or brownish.

Spores ovate-ellipsoid or oblong, septate’ thu)
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The thallus of the two British species is thin and whitish; they we
hoth corticolous, and vather rare, having been found only in southern and
western districts.

-
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G, 60.—.Arthonia gregaria var. Vi, 6L—.Arthothelivem spectabile
astruidea Mudd. Massal.
1. Plant on bark. 2. Vertical section of Ascus with spores X 350,

apothecium X 40, 3. Ascus withspares
and paraphysis X 350.

Apo. dark, small, roundish or minutely radiate ;

sp. colourless, 21-27 p x 10-15 pooooeeienn.... 1. A. dispersura Mudd.
Apo. dark, rather large, angular; sp. becoming
browa, 80-86 u X 13 g 2. A, spectabile Massal.

Faviy XXIV., GRAPHIDACEA.

Thallus erustaceous.  \lgal cells Trentepollia, or ravely Palinella.
Apothecia nsually linear (/irelle), rarely oblong or oval, simple or forked.
sessile or erumpent, with a proper margin; asci elongate-clavate ; spores
simple or variously septate or muriform, colourless or coloured.

Distinguished by the more distinetly lirellate marginate apothecia.
Thallus with Paluella gonidia. Apothecia oblong

or oval.
Spores simple, colourless.
Hymenium simple.

Apothecia not carbonaceous. . 89. Xylographa.

Apothecia carbonaceous............. . 90. Lithographa.
Hymenium compound................. .. 91. Ptychographa.
Spores 1-septate, brown................o 92. Encephalographa.

Thallus with Trentepohlia gonidin.  Apothecia
elongate, rarely roundish.

Spores 1-septate, colourless or brown............... 93. Melaspilea.
Spores 3-pluri-septate.
Apothecia superficial ... 94." Opegrapha.
Apothecia innate-erumpent.
Spores septate, colourless........................ 95. Graphis.
Spores septate, brown ... 96. Phazographis.

. Spores muriform, colowless..................... 97. Graphina.
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89, XYLOGRAPHA Tr.—Thallus developed within the substratum,.
Algal cells Palmelle.  Apothecia innate-crumpent, lirelliforin or irregularly
oblong, not carlonaceous; the dise plane or concave; hypothecium pale;
paraphyscs slender; spores 8 in the ascus, simple, colourless.

Differs from other Graphidacew in the lighter coloured apothecia.
British species grow on bark or on wood of conifers; they have only been
recorded from Scottish Highland localities. ‘

Thallus whitish, thin or evanescent.
Scarcely visible. Apo. in pavallel rows, with
awidedisc; hypoth. colourless ; sp. 11-16 »

X 5T B 1. X, parallela Fr.
Searcely visible. Apo. scattered; hypoth.

brown; sp. 12-15 p x 7-8u. R ..ol 2. X. laricicola Nyl
With vellowish-green soredia., Apo. small,

reddishi; sp. 8-12 p x 46 . L. ..o 3. X. spilomatica Th. T'r.

90. LITHOGRAPHA Nyl.—Thallus crustaceous, sometimes evanescent.
Algal cells Palmella. Apothecia shortly lirellate, carbonaceous, the disc
usually narrow, the margins prominent, inflexed; hypothecium usually

- dark-coloured; paraphyses mostly concrete; asci clavate, 8- or many-
spored ; spores simple, colourless.
*Spores 8 in the ascus,
Thallus light-coloured.
K + y, then red. Th. thickish, .\po.
rather prominent; sp. 8-15 p x 5-8 .

Roceks. T 1. L. tesscrate, Nyl
Thickish. Apo. innute; sp. 8-9 p x

5-6 p. Rocks. R. ...l 3. L. Andrewii Stirt.
Thin.  Apo. minute, superticial; sp.

4-6 p x 2-8 u, Stumps. R. ... 2. L. flexella Zahlbr.

**Spores many in the ascus,
Thallus thin, light or dark.
Greyish. Apo. simple or furcate; sp.

5-8pu x 3-4p. Trees. R, ... ... 4. L. dendrographa Ny
Dark. Apo. congregate; sp.3-4 u x 1 p.
Maritime roeks. L. ... 5. L. petrea Nyl

91. PTYCHOGRAPHA Nyl. —~Thallus effuse., Algal cells Palmella.
Apothecia elongate, compound, with 2-4 parallel hymenia; margins
prominent, incurved ; hypothecium black, carbonaceous; spores 8 in the
ascus, simple, coloutless.

A very rare genus, with one species, recorded only from the Scottish
Highlands. It differs from Lithographa in the compound hymenia.

Thallus in thin greyish spots. Apo.in parallel
groups; sp. 11-14 u x 6-7 u.
On decorticated Pyrus Aucuparia. R. ... P. xvlographoides Nyl.

92. ENCEPHALOGRAPHA Massal.—Thallus crustaceous. Algal cells
Palneelle.  Apothecia sessile, usually in groups, elongate, roundisk ar
angular, simple or forked, the dise usuwally narrow; hypothecium car-
bonaceous, black; spores 4-8 in the ascus, 1-septate, coloutless to
dark-brown. :
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Distinguished by the septate rown spores.  The only British species i-
caleicolous and of rare occurrence.

Thallus  thickish, tartareous, chalky - white.
Sp. 16-28 1 X812 pe oo E. cerebrina Massal,

93. MELASPILEA Nyl.-——Thallus thin, sometimes immersed or wanting,
Algal cells Trentepollia.  Apothecia black and earbonaceous, with a proper
margin, roundish or elongate, simple or shortly branched, the disc narrow
or Hlattened ; hypothecium colourless or dark-coloured ; paraphyses slender.
free; asei elongate or narrowly clavate, 8-spored; spores ellipsoid, fusiform
or ovate, usually 1-septate, colourless then brown.

The thallus is thin and often scarcely visible ; the apotheeia are mostly

Fia. 63.—Melaspilea prozimella Nyl.
1. Plant on rock. 2. Portion of plant 1. Plant on ark. 2. Vertical scction of
thailus and apothecium X 80. 3. Ascus

FIG. 62.— Fucephalographa cerebrina Massal.

X ca. 12, 3, Ascus with spores and
paraphysis X 250, with spores and paraphysis X 200,
minute and irregulav in form; the genus is mainly distinguished from
others with Trentepohlia gonidia by the spores. 1In M. cermifera (parasitic
on Pertusaria globulifer«) the spores are recorded as cylindrical-vermiform
and spirally arranged in the aseus; in M. Patersone they are acicular-
cylindrical and up to 10-septate; both secm to be aberrant species.

A, On trees.
*Spores colourless to pale-brown. Thallus
thin, whitisli.
Apo. small, numerous; sp. unequally
septate, 15-16 p x 6-7 . 5. ... 1. M. lentiginosa Zahlbr.
Apo. moderate; sp.16-224 x 7T-10 . R, 5. M. amota Nyl
Apo. with a broad disc; sp. 12-17 p x 6. M. constrictela
4-6 p. I A. L, Sm.
**Spores brown to dark-brown or blackish.
Thallus thin, whitish (dull-green in
M. interjecta).
Apo. small, nunerous; sp. 20-28 p x
10-11 . T
Apo. with wrinkled dise; sp. 17-19 p X
T8 T

2. M. lentiginosula
AL Sm.

7. M. proximella Nyl
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P

Apo. with open disc: sp. 27-82 p x

12-16 . R, o 3. M. diplasiospora Zahlbr,
Apo. roundish, plane; sp. 17-21 p x
T-10 k. R 4. M. ochrothalamia Nyl.

B. On rocks. Thallus thin, grecnish.

Apo. with narrow disc; sp. colourless.
21-28 u x Q. ML 8. M. interjecta A. I.. Sm,

. 94, OPEGRAPHA Huwinb.—Thallus crustaceous, developed under the
bark or superficial, generally thin, sometimes wanting. Algal cells Tren-
tepohlia. Apothecia (lirellie) black and carbonaceous, superficial, ravely
innate, elongate or short and roundish, simple or branched with proper
margins only; dixe slit-like, ravely flattened: asei broadly clavate or
elongate, usually 8-spored ; spores colourless or becoming brownish, linear-
oblong, fusiform or acicular, 3-multi-septate.

The thallus of corticolous species is mainly developed below the bark
(hypophleodal) and is generally visible as a thin film or stain of a whitish
or brown colour; on rocks it often attains to greater superficial thickness,
The lirelle ave superficial (innate at first in . Zerpetica), and are often
variable so that spore characters are important in determmination. Where
not indicated the spores are fusiform.

*Spores 3- (rarely 4-) septate. Apothecia vari-

able.
On trees, rarely on pales. Thallus immersed.
Apo. short, crowded, dilated in age; sp. ,
172V p x4-5p. Fo 1. O. herpetica Ach,
Apo. black groups; disc uniform; sp.
obovate-fusiform, 16-20 p x 4 p.  C. 5. O. atra Pers.
Apo. stouter, prominent ; disec uniforn ;
sp. 17-23 u x 5-Tpu. F.o.. 5. 0. betulina Snu.
On rocks. (0. saricola var, Decandollet
and O, calcareq, chiefly calcicolous.)
Thallus light in colour (grey or brown
in 0. saxicola).
CaCl + red. Thick, farinosc. Apo. short.
pruinose; sp. 16-17 p x 3—4 x. R. 9. O. grumulosa Duf.
K(CaCl) + red. Thick, farinose. Apo.
short, pruinose ; sp. 14-21 p X 3-5 .
R 1d. O, miritica Stirt.
Thin, scurfy. Apo. scattered ; sp. ellip-
soid or clavate, 16-18 u x 6 u. S. .. 7. O. saxicola Ach.
Apo. congregate; sp. more elongate,

21-26 4 X S p. Se i Var. Decandollei Stiz.
Scanty, granulate. Apo. short; sp. 16 p
X4u Rooo 8. O. atrula Nyl.

Thin, areolate, Apo. short, pruinose;
sp. oblong, 15-17 u x 3-4 . R. ... 10. O. nothiza Nyl
Tartareous. Apo. curved, congregate;
sp. subelavate, 14-18 p x 4-6 p. C. 11, O. calcarea Turn.
scanty.  Apo. scattered. F........... f. heteroorphn * |
A, L. Sm.
1
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Oh:olete. \po. stoutish, in dense groups;
Sp elongate-ovate, 16-24 p X 1-6 p.
12. O. cantluens Stiz,

Thm areolate, vellowish. \po. scattered;
sp. 15-18 w x 56 . L. o 13. O. xanthodes Xyl
* ¥¥Spores 5-T-septate.  Apothecia variable.
On trees or wood. Thallus immersed.
Apo. prominent, stoutishk; sp. broadly

fusiform, 20-80 p x -9 u. C. ... 16. O. varia Lers.
Apo. prominent. slender; sp. (ravely
9-sept.) 15-27 p x 2-+ . CoolL 17. O. vulgata Ach.
Apo. in radiate stellate groups.  C. ... Var. siderella NavI.

On sandy soil and old wood.
Apo. long, in groups: sp. 30 g X 4-6 p.
3 (Channel Islandsy o 18. O. arenixeda Nyl.
On rocks.  Thallus thin.
Brown. yvellowish-sovediate, with black
linOs‘ Apo. short: sp.16-21 g x 5= g,

D S TR 19. O. zonata Koerb.
XeHO\\ ish-green, areolate. Apo. minute;

sp. 923°95 px8-9 . Cal. B 15. O. paraxanthodes Nyl.
Scanty, white. Apo. sbhort; sp. 17-21 p

XA B, 20. 0. ewsariensis Nyl.
Light, dark. or wanting. Apo. slender,

long; sp. 20-23 p x 8-Hpu. L. 21, O. lithyrga Ach.
Brown, continuous. Apo. lincar, small;

sp.- 32 px G R 22. 0. lithyrgodes Nyi.

Light, pulverulent. \po long and stout ;
sp. 25-81 p X 5-6 u (centml cella
large). R. oo
***Bpores 7-17-septate.
On trees or on wood.
\Vhitibh Apo. pruinose; sp. 22-30 u x

E‘?
:./“/
@]

. Leightonii Cromb.

PR 24, O. lyncea Borr.
Thmk d\\ll brownigh. Apo. stout; sp.
50-60 x (or more) x 6 u. L. ... 25. O. prosodea Ach.
Thin. brownish. Apo. small. scattered ;
sp. 40-80 u x 6-T . ..ol 26. O. viridis Pers.
Apo.longer,massedingroups. Yew. 17, f. tuxicola Cromb,

Thin, brownish. .Apo. roundish, fluf-
tened ; sp. wmwulti-septate.  long.
Holly. R o 27. (. involuta Nyl

95. GRAPHIS Adans.—Thallus crustaceous, developed under the bark
or supertieial. Algal cells T'rentepolilia. Apothecia (livellw) mostly black
and carbonaceous, elongate, rarely roundish, immersed then erumpent,
simple or branched, the proper margins promiuent, furrowed or even,
hypothecium colourless or dark-coloured ; asci clavate or elongate, usually
8-spored ; spores colourless. elongate, pluri-septate, the cells transversly
lentiform.

The genus difters from Opegrapha in the generally lavger lizelle, but
chiefly in the character of the spore cells,  Most of the species ave
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corticolous. :The furrows along the margins of some lirelle arc due to
new dise formations and becone more distinet with age, they are sometimes
difficult to determine. The lirellic of all the species vary in their arrange-
ment on the thallus, in length. and in width of the dise. The spores may
become brownish by degeneration.

Fra. 64, —0Opegrapha atra Pers. Wi, 85.~—raplis elegcrs Ach,
1. Plant on hark. 2. Vertical section of 1. Plant on bavk. 2. Vertieal section of
apothechnn X 0. 3, Ascus with spores apothecinm X 50. 3. Ascus with spores
and parvaphysis X 300, and paraphysis X 250.

*Margins move or less lougitudinally furvowed.
Sp. 10-12-sept., 35-55 u x 8-11 . Trees. ’
G 1. G. clegans Ach.
Apo. parallel, rather long, f. paralleln
Leight. ; radiate- ~tgllatc, t. stellatu
Leight ; aggregate in groups, f. coa-
cervata Lelght
Sp. T-11-sept., 86~45 ux 7-11 . Rocks. R, 2.
K 4y, then orange. Sp. 10-12 sept.,
35-45 u x 8-10u (orlarger). Holly. R. 3. G. ramificans Nyl
**Margins not farrowed.
Thallus  erecam-coloured or olivaceous,
generally, imniersed.
Sp. T-10-sept., 20-45 px 7-10 4. Trees.
G 4. G, seripta Ach.
Apo. parvallel, §. recta Leight. T
In stellate groups; disc often
pruinose. 8. ... Var stellata Mudd,
Thallus whitish, superficial.
Apo. crowded, curved; disc subprui-

—~

. petrina Nyl

T

nose. Vaur. serpenting Nyl,
Apo. long, curved; disc plane, prui-
nose. "B oo Var. pulverulenta Ach.

96. PHEOGRAPHIS Mucll.-Avg.—-Thallus erustaceous, imersed or
superficial.  Algal cells Iunz'(pholm Apotheeia (lirelle) mostly black.
clongate or rarely roundish ; spores 8 in the ascus, becoming brovw n, pluri-
bepﬁate, spore cells transversely lentiform.

12
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Distinguished by the brown colour of the septate spores. British
species are corticolous.

Light-coloured, rather short, immersed; disc
plane, naked or pruinose; hypo. colour

less; sp. 5-7-sept., 28-88 u x 9 pu. 8. ..., 1. Ph. inusta Muell. -Arg.
More elongate, acute at ends, f. divaricata
A. L. Sm. .
Short, crowded. F. ..., Var. macularis A. L. Suu,

K +y, then red. Light-coloured. Apo.

branched and radiating; disc plane, prui-

nose; hypo. thin; sp.7-8-sept., 42-48 p x

9-12 4. Covnriiii 2. Ph.dendritica Muell.-Arg.
Kf + y. Pale olive or dark. Apo. with whitc

pulverulent margin ; disc plane, pruinose;

hypo.dark; sp.5-7-sept., 17-833 p x 6-8 u. S. 3. Ph. Lyellii Zahlbr.

97. GRAPHINA Muell.-Arg.—Thallus crustaceous, immersed or super-
ficial. Algal cells Trentepohlia. Apothecia (lirellie) elongate, the proper
margins furrowed or simple; spores usually 8 in the ascus, rather large,
colourless, muriform.

Distinguished by the colourless muriform spores. British species arc
corticolous.

Thallus light coloured.

Thin or thickish, tartareous, crowded; disc
narrow; hypo. colourless or brownish;

sp. 80-T5 p x 15-20 . F. ... 1. G. anguina Muell.-Arg.
Apo. in stellate radiate groups, f. radiate
A. L, Sm.
Thicker, pulverulent. Apo. flexuose; disc Var. pulverulenta
often dilated and pruinose. T. A. L. Sm.

K +y. Thin. Apo. scattered, short; disc

broad, pruinose ; sp. 85-48 4 x 12-20 . R. 2. G. inustula A. L. Sm.
Thin., Apo. elongate; disc narrow; hypo.

dark; sp. 30-45 p x 10-18 u. F. ........ 3. G. Ruiziana Muell.-Arg.

Fammy XXV. CHIODECTONACEZ.

Thallus crustaceous. Algal cells usually Trentepohlia. Apothecia
aggregate in specialized prominent stroma-like portions of the thallus
(verrucez), deeply immersed, immarginate, small and punctiform or
elongate ; asci elongate-clavate ; spores elongate, pluri-septate, colourless or
coloured.

Characterized by the arrangement and form of the apothecia. The
family is well represented in tropical countries; in Great Britain there arc
only a few species in the following genera :—

Apothecia immarginate. ;
Hypothecium colourless or thinly black.

Spores colourless ......ooocoivviiiiiiin 98. Enterographa.
Spores brown ..., 99. Sclerophyton.
Hypothecium thick and black .................. 100. Chiodecton.

Apothecia marginate ; spores colourless ...... 101, Glyphis.
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98. ENTEROGRAPHA Fée (Stigmatidium Meyer).—Thallus crustaceous,
thickish, limited by a black hypothallus, Apothecia aggregate in lines or
solitary, roundish or shortly elongate, immarginate, deeply immersed in the
verruce ; hypothecium colourless or thinly black, paraphyses slender,
branched ; spores 8 in the ascus, elongate-fusiform, colourless, pluri-septate.

¥16. 66.—Graphina ¥1c. 67.— Enterographa crassa Fée. F1a. 68.—Selerophyton cir-
anguina Muell,-Arg. 1. Plant on bark. 2. Vertical section cwmseriptum A, Zahlhr,
Ascus with spores and of thallus and apothecia X 40. Ascus with spores
X 300,

paraphysis X 250, 3. Ascus with spores and para-
physis x 375.

The deeply immersed blackish fructifications sometimes resemble
perithecia as the disc may be contracted to a small opening. The
graphideine character is apparent in species with elongate apothecia. The
species grow mostly on trees.

Thallus whitish to cream-coloured or brownish.
Verruce flat, wide spreading. Apo. puneti-
form, generally in lines; sp. 5-T-sept.,
24-35 4 x 5 p. Trees. C. oo, 1. F. crassa I'ée,
Thicker areolate thallus, f. saxicola
Cromb. TRocks., R.
Verruce flat, small. Apo. small oblong,
variable; sp. 5-7- (or more-)sept., 25-30 p
x 4 p. Rocks, rarvely trees. F. ............ 2. Ii. Hutchinsiz Koerb,
Verruca: thickish spreading. Apo. elongate ;
sp. up to 13-scpt., 38~44 o x 4 p. Trees. . 3. E. venosa Massal.

99. SCLEROPHYTON Iischw.—Thallus crustaccous. Apothecia roundish
or elongate, thickly grouped, often confluent; hypothecium colourless;
paraphyses slender, branched; asci clavate, 8-spored; spores elongate-
clavate or fusiform, plurigseptate, brown.

Differs from Iinterographa in the brown spores. In the single British
species the fertile verrucie arve scarcely distinguishable from the thick deeply
cracked thallus.

Thallus whitish, thick. Apo. punctiform, .
aggregite, solitary or in lines; sp. 4-T-sept. 1. S. circumseriptum »

20-25 1 x 5 u. Rocks (not calcareous). F. A. Zahlbr.
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100. CHIODECTON Ach.—Thallus crustaceous, whitish, thin or thickish.
Apotheeia black, immersed in the verrucie, often confluent at the base;
hiypothecium thick, blackish-brown; paraphyscs slender, branched; spores
elongate, 2-pluri-septate, colourless. ’

Distinguished by the thick dark hypothecium. When several fruits are

¥iG. 69.—Cliodecton albidum Leight., F16. 70.—Glyphis labyrinthica Ach.

1. Plant on rock X 10, 2. Vertical section 1. Plant on bark, 2. Vertical section of
of thallus and apothecia X 25. 3. Ascus thallus and apothecia X 30. 3. Ascus
with spores and paraphyses x 400, with spores and paraphysis X 250.

confluent a stromatoid structure is formed. The DBritish species are all
rare, they grow in S. Tingland, the Channel Islands or 5. and W. Ireland.

On rocks.
Thin pulverulent. Sp. 3-sept.. 30-40 p x 56 p... 1. C. albidum Leight.
Thick, erctaccous. Apo. pruinose; sp. 30-40 p

X B et 2. C. petrawum Del.
Granular. Sp. oblong-clavate, 3-sept., 11-16 p
X BB I et 4. C. subdiscordans Nyl

On bark of myrtle and heath.
Granular or farinose. Sp. 2-3-sept.. 86-48 p
XA Ui 3. C. myrticolum I'¢e.

101. GLYPHIS Ach.—Thallus crustaceons with more or less prominent
verrucee. Apothecia immersed, roundish or clongate, simple or branched,
with a dark margin; paraphyses simple; asci elongate, 4-8-spored ; spores
elongate, pluri-septate colourless.

Essentially a tropical genus. In the single British species (from
Killarney) the thallus is whitish or brownish-olivaceous and thin, with
white pulverulent verrucee.

Apothecin slender, in reticulate lines; sp. 8-5-sept.,
21 X 6D paii G. labyrinthica Ach.
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Sepies 1I. PYRENOCARPE A&.

This series corresponds with Pyrenomycetes among fungi; the fruiting
body is a closed perithecium, mostly opening above by & pore or ostiole,  »

Peritheeia solitary,
Thallns evident. Perithecin opening by «
pore.
Algal cells Myxophycez.
Thallus minutely crustaceous, squamu-
lose or frulicose ...l XXVI. PYRENIDIACER,
Algal cells Chlorophycew,
Alga Protococcacer.

Thallus squamulose or foliose. XXVII. DERMATOCARPACER.

Thallus crustaceous ........................ NXVIIL. VERRUCARIACEA.
Algae Trentepohliacer ..................... NXIN. PYRENUCLACER
Thallus not evident. Perithecia without a
220 XXN. THELOCARPACER,
Perithecia compound or united.
Perithecia in a common stroma ............ NXXT. TRYPETHELIACK .
Perithecia in & common peridium ......... XXXII. MycoPoRACEE.

Famiey XXVI. PYRENIDIACEZ.

Thallus minutely crustaccous, squamulose or fruticose. Algal cells
Myxophyveewe.  Perithecia superficial or immersed; spores 4-8 in the
ascus, simple or septate, colourless or coloured.

The family is poorly represented in the British Isles.  Pyrenzdium Nyl
is a doubtful genus. ¢ Lophotheliun,’ Stirt. formerly included has proved
on exammatlon to be the fungus, Microthelia, pal,mtw on the aquqmulm
of Stercocaulon condensatum. Obryzion is parasitic,

S

Thallus squamulose. Perithecia wanting ...... 102. Coriseinm.
Thallus minutely shrubby ... 103. Pyrenidium.
Thallus wanting ... 104. Obryzum.

102. CORISCIUM Wainio.~—Thallus squimulose, lower surface of loose
straggling hyphwe.  Algal cells Microcystis (Polycocous Kuetz,) occurring in
compact crowded groups. DPerithecia and spermogones unknown.

TFormerly included in Normandina, but placed here because of the
blue-grecn gonidia. There is only oue widely distributed species, the
thallus of which consists of crowded or scattered squamules, bluish-green.
white below, rounded or neatly crenate-lobate. with pale upturned edges
less or more than 2 mni. in diam,

On turfy soil, on nrosses, in bogs. ete. C. .. C.oviride A, Zahlbr,
103. PYRENIDIUM Nyl.-—Thallus minutely fruticose, rising from a
crustaceous base, with a distinet plectenchymatous cortex. Algal cells

Nostoc: Perithecia innate, opening by a pore; spores oblong-ellipsoid,
brownish, septate.
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A monotypic genus recorded only from 5. and S.W. Tingland on
cretaccous or caleareous pebbles.  As has been suggested the peritheciuin
may be that of a fungus parasitic on a lichen, presumably o Lepfogiune.
Spores 3-septate, brownish, 20-24 p x 8-9 u ... I’. actinellum Nyl..

104. OBRYZUM Wallr.—Thallus none. Perithecia minute, globose,
immersed in the tissue of the host-plant or almost superficial, opening
above by a pore; paraphyses mnone; spores 8 in the ascus, fusiform,
beecoming 1- or more-septate, colourless. ‘

The species of this genus are frequently classified among fungi. Abbé
Vonaux has included the British species under Spherulina.

On Leptogium.

Perithecia immersed or superficial. Spores )

guttulate, 16-21 p X 5-6 g, ....covviien..l. 1. O. corniculatuum Wallr,
On Collema.

Perithecia projecting like minute golden .

balls. Spores 3-5-sept., 23-27 p x 4-5 p.... 2. O. dolichoteron Nyl

Fammy XXVII. DERMATOCARPACEZ.

Thallus foliaceous, squamulose or subcrustaceous, corticate on one or
both surfaces, or mnon-corticate; under surface naked or with rhizina.,
Algal cells Protococeacew. Perithecia simple, more or less immersed in the

thallus, opening by a pore at the apex. Bperinogones witlh short straight
" spermatia.

The thallus when foliose is thick and leathery. The perithecia of Endo-
carpon contain hymienial gonidia, which escape with the ascospores as in
Stawrothele,

Gonidia not present in hyrmenium.
Spores simple .. 5. Dermatocarpon.
Spores septate ..... . Normandina.
Spores murviform . Dacampia.
Gonidia present in hymeniwm.
Spores MUriform ......coovviniiecnrnnirrnnnenne. 108. Endocarpon.

105. DERMATOCARPON Eschw.—Thallus foliose or squamulose, corti-
cate on both surfaces or on the upper surface only, sometimes with
rhizinie.  Perithecia immersed in the thallus, globose or ovate, with a pro-
jecting ostiole: paraphyses usually mucilaginous and cohering, or sparingly
developed and branched ; spores 8-16 in the ascus, simple, colourless.

*Thallus foliose thickish, grev to brown.
Lobes mostly from one centre, simple or
massed.  Peri. prominent.  Damp

rocks, CL o 1. D. winiatun Th. Fr.
Lobes smaller. R. ... Var. leptophyllum Dalla
Torre & Sarnth.
Lobes numerous, aseending. €. ... Var. complicatum Th. Fry.,
Lobes numerous, spreading. Peri. innate.
Rocks under water. 1. .................. 2. D. aquaticam A. Zahlbr.

T.obes minute, crisped and recurved.
Maritinie rocks. R. ... Var. euplocum A. L. Sm.
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**Thallus squamulose. Squamules various.
Brownish-red, rhizinose below.  Sp. 15-
18 i x 8 y.  Earth among rocks. L. 3. D. lachneuny \. L. S
Brown or dark fibrillose below. Sp. 11~
16 p X 6-8 p. Ground and walls. T. 4. D. hepaticum Th. Fr.
Appressed, grey-brown, black below, Sp.

18-22 g x 8-11u. Ground. F. ... 5. D. cinerewn Th, Fuv.
Appressed, pale dusky-olive. Sp. 40-45 p
x 15 u. Rocks., R........o... 6. D.macrocarpon A. L. Sm.

Fra. 71.—Coriscivm viride A. Zahlhr. F1¢.72.—Dermatocarpon la’c]mmm: AL 8m.
Plant from soil. 1. Plant from soil. 2, Vertical section of
thallus and perithecium X 25. 3. Asens

with spores and paraphysis X 300.

106. NORMANDINA Nyl.—Thallus squamulose, the squamules adnate,
aised at the margins, non-corticate. Ierithecia immersed; paraphyses
vanting ; spores cylindrical, pluri-septate, colourless, becoming brownish.

A monotypic genus, the single species being of very wide distribution
ut not very common. The rounded squamules, dainty and shell-like,
pread over miosses on trees.
rlaucous - greenish - grey.  Spores 6-T-sept..

28-40 p X 6-10 pt ooiiiiiiii i N. pulchells, Cromb.

107. DACAMPIA Massal,—Thallus squamulose, spreading with a black
ubiculum. Perithecia entire, Llackish; paraphyses persistent, branched ;
sci elongate ; spores ellipsoid-fusiform, variously septate and muriform,
rown.

Iun trausverse scetion the white thallus contrasts strongly with the stout
ark-brown hypha of the subiculuin. The perithecia rise from the
abiculum. Dacampia is a mountain lichen; it is plentiful on the summit
f Ben Lawers. .

Vhite, farinose, not corticate. Sp. 20-35 u
NL0-12 e, D. Hoolzeri Massal.

108. ENDOCARPON Hedw.—Thallus squamulose or almost erustacgous,
orticate on both surfaces or on the upper only. Perithecia immersed,
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containing hymenial gonidia ; the ostiole more or less prominent; para-
Physes mucilaginous, disappearing; spores 1-6 (usually 2) in the uscus,
clongate-ellipsoid, muriform, brown.

Distinguished from Dermatocarpon by the hiymenial gonidia and by the
_muriform spores which in all the species measure up t0 55 u x 19 p.  The
species grow on soil or on mud walls.

Sq. brown, small, closely appressed, scattered.

Ostiole black ......cooocoiiii 1. E. pusillum Hedw.
Sq. brown, rather larger and lobed. Ostiole .
powdery with soredia ................... L 2. E. sorediatum Hook.

Sq. pale-brown, minute, crowded imbricate. -

Ostiole black 3. E. pallidumn Ach.

Faminy XXVIIL. VERRUCARIACEZ.

Thallus crustaceous, superficial or developed within the substratum, not
corticate. Algal cells Protococcaces, sometimes present in the hymeniun.
Perithecia simple, globose or sermi-globose, more or less immersed, opening
by a pore at the apex (ostiole); asci 2-8-spored; paraphyses disappearing
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FIG. T3.—FEndocarpon pusiflicin Hedw. Y16, T4.—Verrucaria papillose Ach.
1. Portion of plant X ca. 12, 2. Vertical 1. Portion of plant X 10. 2. Vertical section
section of thallus and perithecium of thallus and perithecium X 75. 3. Ascus
X 50. 3. Ascns with spores and hyme- with spores and paraphyses X 300.

nial gonidia X 210,

in muecilage or persistent. Spermogones with septate sterigmata and
oblong or ellipsoid pleurogenous spermatia.

Distinguished by the crustaceous thallus, bright-green gonidia and
simple perithecia.

Gonidia not present in hymenium, -
Payaphyses disappearing.
Spores simple, ellipsoid ..........ccooii 109. Verrucaria.
Spqres simple, vermiform ............o 110. Sarcopyrenia.

111. Thelidium.

Spores 1-3-septate ..
112. Polyblastia.

Spores muriform .....
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Paraphydes persistent.

Spores simple L........o.oooiiii 118. Thrombium.
Spores multi-septate . Gongylia.
" Bpores muriform ... . Microglena.
Gonidia present in hymenium.
Spores muriform ... 116. Staurothele.

109. VERRUCARIA TPers.—Thallus erustaceous, continuous, areolate ot
pulverulent, sometimes developed within the substratum. Perithecia
moderate in size (about 'J mim. in diam.), smaller or larger, immersed or
superficial, the outer wall or peridium earbounaceous or horny, completely
surrounding the perithecium (entire) or developed only over the npper part
(dimidiate), frequently thickish above and thin below, opening above by a
pore or slit (ostiole); paraplyses soon becoming mucilaginous and dis-
appearing ; filaments within the ostiole (periphyses) often well developed ;
asci 8-spored ; spores ellipsoid or subglobose, colourless, rarely brownish.

The species are almost exclusively saxicolous; those on limestone or
mortar penetrate the substratum more or less, and the perithecia may be
formed in pits scooped out from the rock (foveolate). Many of the species
grow in moist places in or near streams; others grow by the sea-shore,
often within reach of the waves. The records of lignicolous species in this
and the following genera are doubtfnl. Spore-sizes have been given, as
they are helpful in determination,

A. Maritime species. Thallus more or less gelatinous when moist.
Brownish-black, finely areolate, Peri. semi-

immersed; sp. 12-17 p x 7-8pu. C....... 1. V. maura Wahlenb. -
Th. not areolate ; sp. longer and narrower.
R Var. memmnonia Koerb.
Dark-olive or -green, gelatinous, thick. Peri. .
immersed; sp. 7-10 g x 5-6 p. F. ...... 2. V. mucosa Wahlenb.

Dark-olive, gelatinous, thin. Peri. move pro-
minent, shining; sp. 7-10 p x 4-5 p. F. 3. V, microspora NyL
Blackish-green, thin. Peri, minute, pro- 3a.V. Lorrain-Smithie

minent ; sp. 15-18 p x 2-4 . R. Knowl.
Dark shining ridges. Peri. minute, sessile;
sp.8-9p x4-5pu. R.o 4. V, striatula Wahlenb.
Th. more continuous with scattered dots
and ridges ... f. continua Kuowl.
Dark-brown, scabrid. Peri. prominent; sp.
10-17 p X 5-Q . B i 5. V. scotina Wedd.
Greenish-white, tartareous. Peri. prominent,
large; sp. 18-20 ¢ x 7-10 . R. ......... 36. V. prominula Nyl

B. Aquatic species growing in or near streams or lakes. Thallus sub-
gelatinous.
Thallus dark, mostly olivaceous, brown
or black. »
Thin, continuous. Peri. minute almost
immersed ; sp. subglobose, 6-8 p x
5-Tp. R. 6. V. aquatilis Mudd.
Thin 01 \ahxckxsh smooth. Peri. semi- .
immersed ; sp. 18-26 g x 8-18 p. S. 9. V. hydrela Ach.
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Deeply cracked. Peri. semi-immiersed ;

sp. 18-24 4 x 10-11 4. TNl 10. V. Levata Ach.
Thickish, smooth. Peri. semi-im-

mersed; sp. 17-20 u x 5-7 . R. 11. V. degenerascens Nyl.
Thin, smooth. Peri. emerging; sp.

24-85 0 x 10-16 p. S, 12, V. margacea Wahlenb,
Reddish-grev, less gelatinous. Peri.

almost sessile; sp. 80-35 p x

12-15 po R i 13. V. latebrosa Koerb.
Olive, thin. cracked when dry. Peri.

entire, emerging; sp. 14-24 p x

6-10 . F. .o 14. V. @ethiobola Wahlenb,

Thallus evanescent. Ll................ Var. acrotella A. L. Sm.

Greenish, then darkk. DPeri. dimidiate, :

emerging; sp. 15-24 u x 6-10p. I'. 15. V. submersa Schier.
Greyish, arveolate. Peri. on a slight

elevation; sp. 18-24 u x 610 1. I". 16. V. papillosa Ach.

C. Species in dry situations—on mortar, walls ov rocks.

*Thallus effuse, cracked-areolate, thickish.
Pale, or olive-brown. DPeri. large,
emergent; sp. 18-85 x 10-17p. C. 17, V. viridula Ach.
Tawny-brown, subsquamnulose. Peri.
large, ostiole emergent; sp. 25-35 p
X 12-20 . T 19. V. macrostoma DC.
. **Thallug determinate, dark.
Thin, eracked or wneven. DPeri. emer-
gent; sp. 15-24 1 x 3-9 . Mostly
limestone. C. ... 23. V. nigreseens Pers.
Very thin, subsmooth. Peri. small;
sp. 16-22 4 x 8-10u.  Mostly sand-
stome. S, . 24. V. mauroides Scher.
Thickish, verv dark; sp. 18-24 u x
10-12 .  On granite (not British) 25. V. cataleptoides Nvl.
Bright ochraceous - red, areolate.

Cal. R. o f. ferruginoss Lamy.
***Thallus determinate, light-coloured. Cal-
cicolous.
Bluish, greyish or greyish-brown,
thick, faintly cracked. Peri.

small; sp, 14-19 p X 4-7 . S, .. 26. V. coerulea DC,
Mouse-grey, thin, dcterminate or effuse.
Peri.small; sp. 1824 x 6-12 4. 1. 27. V. murina Leight.
Cmber-brown, finely cracked.  Deri.
minute ; sp. small, 12 4 x4 . R. 28. V. pinguicula Massal.
Greyish-brown, eracked.  DPeri. pro-
minent; sp. 11-15 p x 5-6 . R, 29, V. pcloclita Nyl
****Thallus determinate, with mosaic-like
areole.  Caleicolous.
Leaden-grey, thickish.  [Peri. sone-
’ times confluent; sp. 10-20 p x :
5-8u. Fo o 30. V. glaucina Ach.
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Dark-greyish-brown, thickish. Peri.
scarcely visible; sp. 11-16 p x

4610 S e 31.

*¥*x*¥Thallus membranaceous, continuous,
‘stnooth.  On calcareous rocks, flints
and stones.

Very thin, spot like, dark-brown.
small, iimmersed; sp.
6-10 p. S

Thin, like a dark oily stain.

Peri.

Peri. pro-

minent; sp. 8-12 u x 3-7T . 1., 33
sexixkThallus tartareous, light-coloured.  Cal-
cicolous.
tPerithecia not forming pits.
Thin, smooth, determinate.  Pevi.

1)1omlnvnt 3 osp. 1622 pu x 6-10 .

I 34,

Tartarcous, brownish (ser maritime

SPECIES) it 36.

10-12 0 x

Sp. almost globose,
T-9 n
Sp.14-1Tp X 6-T
Thin, limited by wide blackish lines.
Peri. minute; sp.12-14 px6 p.

14-24 g x 32

V. fuscella Ach.

V. wmaculiformis Krew-
pelh.

. V. mutabilis Bozrr.

V. Dufourti DC.
V. prominula Nyl.

Var, viridans Nyl.
Var. minor . L. Sur

LR 37. V. limitata Krempelh.
Whitish. Peri. small, semi-im-

mersed ; 8p. 17-25 p x 10-12 p. '

G 38. V. muralis Ach.

ttDlerithecia forming pits in the rocks
(foveolate).

Peri. wall dimidiate; sp. 18-30 p x

8-13pu. C.o 39. V. rupestris Schrad.
Peri. wall entire, sprewding at base;

sp. 23-82 p x 10-20 p. F. ... 40. V. integra Carroll.
Th. tinged rose. Peri. entire, in deep

pits; sp. 24-86 px10-15 . S, 41. V. dolomitica Massal.
Th. tinged rose. Peri. emerging; sp.

18 u x 9 p {doubtfully British) 42. V. marnorea Zahlbr.
Th, asly-grey, thin. Peri. minute,

entire; sp. 12-17 p x 5-7T . R. 48. V. parva Deakin.
Th. thin whitish. Peri. fissured

above; sp. 15-21 p x 8-10 p.

B 44, V. caleiseda DC.

110. SARCOPYRENIA Nyl.—Thallus crustaccous.

Perithecia simple,

scattered, with a black peridium, opening by an ostiole; paraphyses dis-

appearing; asci oblong-clavate, soon disappearing,

8-spored ; spores onc-

celled, colourless, cylindrical-vermiform, slightly ﬁexuose or twisted in the

middle, the ends clavate.
Only one species has been vecorded -
Sp.B80-40 po x 8-4 .

Th. thin, yellowish-grey.
Sandstone. 1R,
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111. THELIDIUM Massal. — Thallus variously crustaceous. uniform.
sometimes wanting.  Perithecia black, simple, superficial or immersed,
entive or dimidiate, with a simple ostiole; paraphyses mucilaginous, soon
disappearing ; asci usually somewhat large and saccate, 8-spored; spoves
cllipsoid or ovoid, usually vather large. 1-8 septate, colourless or sometimes
brownish.

Thallus and perithecia are similar in form and size to those of Verri-
curia, the distinguishing feature is the septation of the spores. The species

FiG. 75.—Sarcopyrenia gibba Nyl.
a. Plant on rock X 6. Db. Vertical section of perithecium X 65.
t. Ascus with spores X 400. d. Spores x 600.

are saxicolous or terricolous, and arc rather rare, or have been over-
looked.
*Spores 1-septate.
On caleareous rocks.
Peri. rather large, not forming pits; sp. 1. Th. pyrecnophorum

20-32 H X 10-18 ,x . Massal.
Lerd, forming pits; sp. 25-88 u x 12-17 p.
TR SN 3. Th. immersum Mudd.
On siliceous vocks, perithecia rather simall.
Thin, pale; sp. 12-17 wxX b6 Lo 2. Th.mesotropumA.L. Sur.
Thin, greyish green ; sp.22-30 p x 9-12 p.
R 4, Th. Nylanderi Krempelh.

On soil among mosses.
Thin, green or dark ; sp. 16-28 p x 7-11 p.
R 4a. Th. terrestre Wats.
**Spores S-septate. >
On calcareous rocks.
Peri. minute, superticial; sp. 26-32 p x 7. Th. microcarpum
12-14 . IR, ALl S
Leri. larger, forming pits; =p. 85-53 p X
12-21 pe LRe 8. Th. incavatum Mudd.
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On siliceous rocks.
Peri, small; sp. 21-82 4 x 10-15 . Stones

in streatns. R..o 3. Th. eataractarum Mudd.
Peri. larger ; sp. 85-50 p x 15-20 g, Damp
rocks, F.oo 6. Th. papulare Arn.

112. POLYBLASTIA Massal. — Thallus variously crustaccous, somc-
times developed within the substratwin. Peritheeila simple, superficial or
immersed ; ostiole a simple pore; paraphyses mucilaginous, disappearing ;
agei broadly clavate, 1-8-spored ; spores large, ellipsoid, muriform, colour-
less or dark-coloured.

Resembling Ferrucarie in thallus and perithecia, but differing in spore

¥ra. 76.—Thelidivm pyreno- Fi¢. 77.—Polybiustia theleodes Th. Tr.
phorum Koerh. Ascus with spores and paraphysis
Ascus with spores X 300, X . 65

characters. The spores may vary greatly in size and form and in septation.
The species grow on rock, or soil, or on mossy earth. They are all rather rare.

*Spores colonrless.
On calcareous or siliccous rocks.
Peri. moderate, prominent; sp. 24-42 p
X 1521 jt oo 1. D. intercedens Limnr.
Peri.small, crowded; sp. 18- "S,u>< 11-16;, 3. D. fuseoargillacea Anzi.
Peri. modemte 3 sp. 40-50 }L x 16-20 p
(0N TUOTHAL) cvvvuve e e cieeas 10a. . mortensis Wats.
*#3pores becoming brownish.
On calcarcous rocks (formiing pits).
Peri. moderate or small; sp. 40-45 p x
12917 e 4. P. Schraderi A. L. Sm.
Peri. small; sp. 22-30 p x 1215 [T 5. P. deminuta Arn.
On siliceous rocks.
Peri. mostly moderate, papillate; sp.
83-62 10 % 1782 oo 6. P. inumbrata A. L. S
On mossy earth. Thallus variable.
Whitish granular. DPeri. minute; sp.

15-80 0 x 9-14d oo 9. . Sendtneri Krempelh.
Dark-brown, gelatinous. Peri. prominent;

sp. 80-45 p x 12-21 p oo 10. P. gelatinosa Th. Fr.
Greenish - olivaceous.  Sp. 40-50 p x

16-20 10a. 1. movtensis Wats,

Brown. Sp. mostly 2 in the abcus,
60-182 4 x 21-01 p voviivininni e, 11. P. tvisticula Th. I,
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***Spores becoming durk-brown.
On siliceous rocks. Perithecia rather
large.
Thickish, wrinkled. Peri. semi-im-
mersed; sp. 60-84 p X 24-45 n ... 12, P. theleodes Th. Fr.
Thinner and gelatinous. In streams f. inundata Th. Fr.
Thin. Peri. sessile; sp. 26-40p
X A3-2L p i 13. . scotinospora Helll.
Th. thin. Peri. immevsed; sp. 46-56 p
X 23-83 1t i 14. P. Henscheliana Liénn:.
On mosxy earth.
Black. Peri. small; sp. 21-36 p x

914 i 15, . nigritella A, L. Sm.
Greenish or davk. Peri. small; sp.
1828 x T-9poii 16. P. gothiea Th. Fr.

113. THROMBIUM Wallr.—Thallus erustaceous, uniform. sometimes
developed within the substratiun ov altogether wanting. Perithecia simple,
immersed or superficial, light- or dark-coloured, with a poriform ostiole ;
paraphyses persistent, slender, branched; spores 4-8 in the ascus, ellipsoid.
simple, colourless or brownish.

A small genus of rave licheny, differing from Verrucaria in the persistent
paraphyses. The spores ae fairly small.

On rocks.
Bright-green, thickish gelatinous. Peri.

immersed. Maritime ... 1. Thr. Letevirens A. L. Sm.
Reddish-brown, thin. Peri. sessile. On 8. Thr. thelostomum
whinstone. A. L. Sm.
On soil.
Pale, gelatinous when moist. DPeri. small,
immersed ... 2. Thr. epigeeum Wallr,

114. GONGYLIA Koerb.— Thallus crustaceous. Perithecia almost sessile,
soft in texture, bright- or dark- coloured, with a poriform ostiole; para-
physes slender, free ; spores 4-8 in the ascus, acicular, straight or somewhat,
bent, colourless, multiseptate.

A small genus with few vepresentatives in Europe. The ostiole tends to
widen out at maturity so that the perithecia seemr to beconre almost
disciform.

On sandy soil.
Bright-green. TPeri. shining blaek; sp.
60-85 p x 2-8 . R 1. G. viridis A, L. Su.

115. MICROGLZENA Koerb.—Thallus crustaceous. Perithecia immersed
or almost free; paraphyses persistent, branched; spores 2-8 in the ascus,
ellipsoid, muriform, colourless or brownish.

Similar to Polyblastia in spore characters but differing in the persistent
paraphyses. The perithecia are black or brown above and nearly always
paler below. The thallus is variable in colour and thickness. None of the
species are frequent.

On trees.
Whitish, thin.  Deri. imuersed; sp.19-38 p
XIT-I8 p v 1. M. modesta A, L. Sm.
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On rocks.
Pale-yellow, in fragments. Peri. =mall, la. )l breadalbensis Wheld.

almost sessile; sp. 18-20 p x 10 pu. & Wils.
Yellowish-brown, thick. Peri. immersed;

g, 3046 0 X 12-16 poo 2. M. isidioides A. T.. Sm.
Whitish granular.  Peri. immersed; sp. 8. M. corrosa Arn. var.'’

18-22 u x 7-11 p (alpine). neviciensis A, L, Sm.
Greyish granules. DPeri. minute, sessile; sp.
, 16-20 g x 6-8 p (on pebbles) ............. Ba. M. nuda Wheld. & Trav,
Brownish muecilaginous, Peri. immersed; 4. M. Larbalestierii

sp. H0-55 g x 10 . AL L. Sm.

On the ground, on mosses, cte.
Th. whitish. Peri. immersed; sp. 50-60 y
KIG-1T o 3. M. Holliana A. L. Sm.

¥16, 73.—Gongylia viridis A. L. Nm, . 79.—Microgleena modesta A, L. Sm.
Ascus with spores and para- Ascus with spores and para-
physes X 300, physis x 300.

116. STAUROTHELE Norm.- -Thallus crustaceous, sometimes developed
within the substratum. Perithecia simple, with poriform ostioles, and with
hymenial gonidia; paraphyses nucilaginous, disappearing; spores 1-8 in
the ascus, large, ellipsoid, muriform, colourless or brown.

Distinguished from other Verrucariacew by the presence of algal cells
within the perithecimin alongside the asel, in this respeet resembling
Indocarpon. The algal cells are ejected along with the spores, and a new
thallus is thus readily formed. The species are saxicolous and more or less
rare.

Spores colourless, 8 in the ascus. Thallus
white to brown. ,

Whitish. Perl. prominent; sp. 18-84 p .

X 11-1Tp. Sil. & Cal. oo 1. St.hymenogonia A. Zahlbr,
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Spores brown, 1-2 in the ascus.
On rocks in or near water.
Brownish, thin. Ostioles projecting ; sp.

4550 gt X 18-20 f wvvvrveernee, . 2. St. umbrina A. T. Sm.
Brown, thickish. Ostioles depressed ; sp.
32-58 ¢ X 12-23 p .o 3. St. clopima Th. Fr.

Spores brown, 4-8 in the ascus.
On caleareous rocks.,  DPerithecia in pits

(foveolate).
‘Whitish, bluish-grey or smokyv-brown ;
8P. 8655 0 X 12-20 pr.oooiill 4. St. rupifraga Arn.

Fasiny XXIX. PYRENULACEZA,

Thallus crustaceous, superficial or developed within the substratum, not
corticate. Algal cells Trentepoklia. Perithecia simple, globose or semi-
globose, more or less immersed, opening by a pore at the apex (ostiole).
Spermogones globose or ovoid, with simple or sparingly branched sterigmata
antd acrogenous sperimatia.

Distinguished by the yellowish filamentous gonidia and also by the
more constantly persistent paraphyses. The following genera are found in
the British Isles:—

*Perithecia scattered, simple.
tParaphyses branched, entangled or rarely
wanting.
Asci cylindrical ; spores uniseriate.
Spores L-septate......c..oooiiiivin, 117. Acrocordia.
Asci clavate or ovate, spores more or less
massed.
Spores colourless.
Spores elongate-fusiform, 1-5-septate 118, Arthopyrenia.

Spores acicular, multi-septate............ 119. Leptorhaphis.
Spores brown.
Speres 1-5-septate......cooooviiiiiiiiinenns 120. Microthelia.

ttParaphyses unbranched, distinct,.

Spores colourless, 1-5-septate.
Spores 8 in the ascus........... ......... 121, Porina.
Spores many in the ascus................. 122. Thelopsis.

Spores brown.
Spores 1-5-septate, with short cells.... 123. Pyrenula.

**Perithecia often united.

Spores brown, muriform.................. 124, Anthracothecium.

117. ACROCORDIA Massal.—Thallus crustaceous. Perithecia simple,
globose or somewhat conical, black, semi-immersed ; paraphyses persistent,
slender, branched and entangled; asci cylindrical, 8-spored; spores
uniseriate in the ascus, ellipsoid, 1-septate, colourless.

Distinguished by the elongate asci with the spores in a single row.
The spores are broadly ellipsoid, except in A. monensis. The perithecia are
entire or dimidiate, with the wall sometimes spreading at the base.
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On trees.
Peri. prominent, large; sp. 15-29 p X
T-18 . Coi . 1. A. geminata Koerb.
Peri. prominent, small; sp. 12-16 p %
=T Coririii e 2. A. biformis Oliv. R

On caleareous rocks or on mortar of walls.
Peri. diinidiate, spreading; sp. 15-28 p X
T-9p. Foo 3. A. epipolea A. L. Sni.

Peril entire; sp. 18-21 p x 8-11 4. A. Salweii A. L. Sm.
Peri. entire; sp. fusiform-ellipsoid, 20-33 p
X6-10u. Ro

3. A. monensis Wheld.

118. ARTHOPYRENIA Massal,—Thallus  crustaceous. Perithecia
simple, dark-coloured, mostly semi-immersed, globose or semi-globose ;
paraphyses branched and entangled, ravely mucilaginous and disappearing ;
asci elongate-ovate, 2-8-spored; sporves elongate-ellipsoid, more or less
constricted in the middle, 1- ov more-septate, colourless.

When growing on the bark of trees the thallus is immrersed (hypo-

Yi6. 80.—derocordia gen- Y16, 81.~—drthopyrenia fallar Aru.
tmata Koerb. 1. Plant on bark X ca. 12. 2. Vertical
Ascus with spores and para- section of thallus X 300. 3. Vertical
physis x 210. section of perithecium X50. 4. Ascus

with spores and paraphysis % 300.

phleodal), appearing mostly as a stain on the surface, with the perithceia
dimidiate. On rocks there is sometimes a more superticial thallus, and the
perithecia may be dimidiate or entire. The species were formerly inclnded
under Verrucaria.

*Spores 1-septate; cells equal or unequal.

A. Growing on trees.
1Thallus mostly light-coloured. Perithecia
dimidiate ; paraphyses entangled,

often indistinct. ’
Peri. scattered ; sp. cells equal, 15-24 p '
XA-Tuo Co, 1. . cpidernidis Mudd.

X 2
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Peri. scattered ; sp cells almost equal,

14-17 p % BB e Cororererinn, 2. A. punctiformis Arn.
Peri. oftenin groups sp clav ate,15-25

X46p. Ree, 8. A. pyrenagtrella. Oliv.
Teri. immersed, pruinose ; sp. cells con- 4. A. cincreopruinosa

stricted, 15-22 p X H-Tp. I

t1Thallus light- or dark-brown. Paraphyses
various.
Parvaph. entangled; sp. cells cqual,

16-22p X T, T 5.
Paraph. distinct, free ; sp. cells unequal,
16-22 ¢ X T-9p. Coviiie
Paraph. indistinet ; sp. often brownish,

tapering, 27-40 4 x 7-10 . C..... 7.
Paraph. lax or coherent; sp. several- 8.

guttulate, 23-35 p x 6-7 p. 1R,
Paraph. branched, free; sp. fusiform,

1o ux4u R
tttThallus always rather dark-coloured.
Smooth, Sp. cells almost cqual, 20-25 p

X4-5p. Rooon 10.
Filmy or rough. Sp. 18-17 u x 3-5 u.
On Graphissp. R. ..., 11.

Irregular spots. Sp. 25-30pu x 4-5 p.
Rave........ooooo
Definite black spots. Sp. 20-35 p
5-7 p, becoming brown. R. ... 13.

B. Growing on rocks, sand ov soil or on mosses.
Thallus superficial.
Thin, greyish, Sp. 2021 p x 5 p.
Thin, dark. Sp. 15-20 p x 5-8 p.

sil. R
sil. It

Thin, olive-green. Sp.21-22 p x 8 u. Wet
sand-banks. R. ... 16.
Grey, granular. Sp.broader upwards, 32-37 p
x 10 . Damp sandy shores. R......... 17.

Thin, blackish.
Mosses and soil.

Sp.
R.

27-44 p x 8-12 p.

Wanting. Sp. 28-37 p x 7-9 p.  Parasitic

on Rhezocarpon. R. ... 19.

C. On rocks or shells by the sea.

Thallus immersed or evanescent.
Peri. semi-immersed. Sp. 12-19 ¢ x 5-7 p.

Shells or rocks., . ...l 21
Peri. leaving pits. Sp. 15-18 p x 6-7 p.
Shells. R. ..o 22,

Thallus wuperficial on 1ock~

Dark-green, subgelatinous. Sp. subclavate,

16-18p x 5. Rooo 23,

14.
15.

.......................... 18.
Thin, black. Sp.32-45 4 x 10-13 . Moss. R. 20.

(Spores rarely 3-

Noerb.

A analepta Massal.

. fallax Arn.

A. stigmatella A, L. Sm.
A. analeptoides

AL L S

. A. byssacea A. L. Sni.

A, Laburni Sydow,
A. microspila Koerb.
. A, Taylori Mudd.

A. aphorisasa A. L. Sm.

A. saxicola Massal.
A. spilobola A. L. Sm.

A, arenicola A. I, Sm.
A. areniseda A. L. Sm.

A bryosgpila A, T.. Sm.
. colleta A. L. Sm.

A. allogena A. L. Sm.

septate in . marina.)

AL litoralis A, L. Sm.

A, foveolata A. L. Sm.

A. leptotera A. L. Sm.
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Thin, black, subgelatinous. Sp. subclavate, 24. A, halodytes var.

13-15 p x 5-7 p. R, Tollii A, L. Sm.
Thin, pale-green. Sp. subclavate, 10-12 ¢ x
: 5=T e S 95. A. halizoa A. L. Snu,
Thin, greenish.  Sp. obiong, 17-19 . x 6-7 p.
e 26. A, viridula A. L. Sm. .
Dark-green, subgelatinous.  Sp. 8-sept. when
mature, 9-14 p x 8-5 . N 27. A, marina A. L. Sm.

, ¥¥Spores 3-septate.
On trees.  Thallus thin, Perithecia dimi-
dinte ; paraphyses scanty or none.
Dark. Peri. hemispherical ; sp.18-22

X A= p S 28. A. rhyponta Massal.
Grey or brown. DPeri. elliptical; sp.
15-25 jo x 4-8 u. Cherry. R. ...... 29. A, Cevasi Massal,

Yellow to brown. DPeri. hemispherieal;
sp. oblong-clavate, 20-22 g X 5-6 p.

Alder. Ro.o 80. A. Crombiei .\, .. Sny,
Yellow to brown. DPeri. hemispherieal;
sp. linear, 16-22 ;e x 4-6 p. S....... 81, A, submicans A. L. Smu,

***Spores 3-7-zeptate.
On trees. Thallus various. Paraphyses
scanty or none.

Th. thin, brownish.yellow. -Peri. de-
pressed; sp.becoming brow, 23-80x 32. \. platypyrenia
x 9-11 p. R. ’ A. L. Sm.

Th. thiekish, granular. Sp. fusiforny, )
30-87 u x 4-5 p. Mossy trec. R. ... 83. A. chlorocoeca \.[L.Sm.

Th. scanty. Sp. fusiform, 11-16 g X
S—tp. Trees. L. ...l 34, A, desistens A, .. Sm,

119. LEPTORHAPHIS Koerb.—Thallus crustaceous, thin. Perithecia
simple, globose or semi-globose, black, immersed; paraphyses persistent.
branched and entangled; asci cylindrieal, 4-8-spored; spores acicular-
fusiform, straight or bent, 1-pluri-septate, colourless.

Distinguished by the forn of the spores and by the more evident pava-
physes. The genus is of wide distribution, but is more fully represented in
tropical regions. The species all grow on trecs.

Light-coloured. Sp. 1-5-geptate. 20-3T u X

B~d . I 1. L. epidermidis Th. I'r.
Brownish, Sp. indistinetly multi-septate, 50-80 p
12 Roo 2. L. Carrollit A, L. Sm.

120. MICROTHELIA XKoerb.—Thallus crustaceous, immersed or super-
ficial. Perithecia small, semi-immersed or superficial, semi-globose; para-
physes branched, entangled, sometimes mucilaginous and disappearing;
asel eylindrical, clavate or pyriform, 2-8-spored ; spores ovate or elongate
tusiform, usually 1-septate, rarely 5-5-septate, brown.

Also a widely distributed genus. 'The British speeies are very rave,
except M. micula, which is not common. M, exerrans and M. disdepfa may
be fungi parasitic on lichen thalli.
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Growing on trees.
Whitish-brown. Sp. oblong, upper cell longer,
15-25 0 X 5=T proeeveriiiiii 1. M. micula Flot.
Greyish. Sp. ellipsoid, 12-14 p x 4-6 p......... 2. M. atomaria Koerb.
Growing on rocks. :
+ Whitish, pulverulent. Sp. 2 in ascus, 25-85 p

x 10-12pu. Cal. ... 8. M. dispora A. L. Sm.
Blackish. Sp. 10-15 & X 8- preveeeninin i 4, M. exerrans A. L. Sm.
Light-coloured, tartareous. Sp. 3-sept., 18-

22 u X T-10p i 5. M. dissepta A. L. Sm.’

121. PORINA Ach.—Thallus crustaceous, immersed or superficial.
Perithecia simple, semi-immersed or superficial, the outer wall light-
coloured, darkening towards the ostiole or entirely dark-coloured, entire or
dimidiate ; paraphyses persistent, simple; spores 6-8 in the ascus, elongate-
fusiform or clavate, 2- multi-septate, rarely with a longitudinal septum in
one or more cells, colourless.

F16. 82.— Leptorhaphis F1a. 83.—icrothelia T1a. 84.—Porina olir-
epidermidis Th. Fr. nicula Flot. acea A. L. Sm.

Ascus with spores and Ascus with spores and Ascus with spores and
paraphyses x 300. paraphyses X 300. paraphyses X 3u0.

Distinguished {rom Arthopyrenia mainly by the character of the
paraphyses, but also by the more slender spores. In P. lucens and
P. interseptula there is sometimes a longitudinal septum in the spores.

A. Spores septate.
*Perithecia brightly coloured; spores 3-
septate (7-sept. in P. succina).
On trees.
Thin. Peri. minute,reddish; sp.16-23 p
XB8-5p oo 8. P. leptalea A. L. Sm.
On peaty earth.
Thin. Peri. reddish-brown or blackish ;
sp. 24-833 p x 45 . R 2. P. humicolor A. L. Sm.
On rocks.
Thin. Peri. pale-reddish; sp. 22-32 p
X 4-Tpu. Co 1. P. lectissima A. Zahlbr.
Thin. Peri. amber-coloured; sp. 7-sept., )
16-20 u x 4-6 . R.oooioiiii. 4. P. succina A. L. Sm.
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**Perithecia dark-coloured; spores 3-septate.
Un trees.

Thin, grey or dark. Peri. sessile;

paraph. in mucus; sp. ca. 16-20 p

- XA-6 ., Co o 5. P. carpinea A. Zahlbr.
Thin, light - coloured. Peri. semi- v
irmmersed ; paraph. free; sp. 14-21 p
X B3-dp. B. 6. P. affinis A. Zahlbr.

On rocks or soil.
Thin, brown. Peri. subglobose; sp.

ca. 11-20 p x 4-6 . C. ... 7. P. chlorotica Wainio.
Reddish. Cal. R. ................. Var. persicina A. L. Sm,
Thin, dark. Peri. hemispherieal; sp.
acicular, 29-85 ¢ x 8-4 4. R......... 8. P. tenuifera A. L. Sm.

Thin, pale. Peri. hemispherical; sp.
80-87 u X 3-7 . Onsandysoil. R. 9. P. epigmoides A. L. Sm.
** < Perithecia dark-coloured ; spores 8-7- (rarely
more-) septate.
On trees.
Thin, dull-brown. Peri. immersed at
base; sp. clavate, 27-40 u X 5 u. C. 10. P. olivacea A. L. Sm.
Thin, brown. Peri. immersed at base;
sp. fusiform 45-55 p x 84 p. On
holly; rare ..., 12, P. leptospora A, L. Sm.
On rocks or soil.
Thin, granulate, brown. Peri. innate;
sp. 31-83 g X 6 u. On mossy ground;
Ben Lawers ......ococoiviiviiiniiiinnn 13. P. furvescens A. L. Sm.
Thickish, dirty-white. Peri. in tuber-
cles; sp. 50-67 p x 11-14 x. In

caves. R. ... 14. P. insiliens A. I.. Sm.
Thin, brown. Peri. immersed at base;
sp.ca. b2 x 3. R.il 15. P, Curnowii A. L. Sm.

B. Spores with occasional longitudinal septa.

On rocks.
Thin, purplish-brown. Peri. shining;
sp. clavate, 88-50 p x 8-10 p. F.... 16. P. lucens A. L. Sm.
Thin, purplish-brown. Peri. shining;
sp. tusiform 24 g x 6T p. R. ........ 17. P.interseptula A.L.Sm.

122. THELOPSIS Nyl.-—Thallus crustaceous, thin or scarcely visible.
Perithecia immersed or becoming prominent, with poriform ostiole, the
perithecial wall soft, light-coloured or dark; paraphyses slender, persistent,
unbranched, free; asci many-spored; spores ellipsoid or elongate,
1-3-geptate, rarely simple, colourless.

A swall genus distinguished by the many-spored asci. In the two rare
British species the thallus is indistinct.

Peri. pale-reddish; sp. 3-sept., 10-17 p x 5-8 p.
TIEEES vttt it et e 1. Th. rubella Nyl.
Peri. black; sp. 8-sept., 14~18 p x 4-7 p. C.
Mossy ground ... 2. Th. melathelia Nyl.
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123. PYRENULA Ach.—Thallus crustaceous, superficial or immersed,
Perithecia simple, variously globose, with poriform or slightly beaked
ostiole ; paraphyses slender, distinct; spores 8 in the ascus, elongate-
ellipsoid, 2-5-septate, the spore cells lentiform or angular in shape, brown.

Distinguished by the brown septate spores and inore especially by the
form of the spore cells. The single British species is common on trees and
of very wide distribution.

Thallus smooth, greyish-brown. Teri. promi-

nent; spores14-23 u X 6-9 p....... D, nitida Ach.

Peri. simaller, more immersed,.............. Var. nitidella Mudd.

T, 86.— Pyrenule nitida Ach.

a. Portion of plant on bark X ¢a.12. b, Ver- 1. Portion of plant on bark x 10. 2, Ver-
tical section of perithecium x50. c¢. Ascus tical section of perithecium X 41). 3. Ascus
with spores and paraphysis X 300. with sporces and paraphysis X 300.

124. ANTHRACOTHECIUM Hampe.—Thallus erustaceous, ‘superficial
or developed within the substratum. Perithecia simple, scattered or
coherent, more or less immersed, globose or somewlhat angular, eutire ;
paraphyses unbranched, free; spores 1-8 in the ascus, elongate or ellipsoid,
brown, muriform, the cells containing lentiform or angular gutte.

A corticolous, tropical and subtropical genus. Only one species has
been found in Europe, in S.W. Ireland, on hazel.

Peri. large, globose; sp. 8 in the ascus, ellip-
soid, 50-110 pt X 20-40 p..oo oo, A. hibernicwun A. L. Sm.

Faymy XXX THELOCARPACE.}E.

Horizontal thallus wanting. Algal cells Drotococcacewrr. Perithecia
superficial, surrounded by n thalline sheath, completely enclosed or opening
by a pore; asci with numerous simple or septate spores. Spermogones

unknown.’
A peculiar family represented so far by one genus, Thelocarpon.
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125. THELOCARPON Nyl.—Thallus of small scattered or congregate
verruca, cach one enclosing a perithecium. Perithecia almost globose,
completely enclosed or opening above by a pore ; perithecial wall colourless,
slightly developed; paraphyses slender, simple or branched or wanting;
asci clongate, clavate or ventricose-fusiform, many-spored; spores minute,
colourless, simple or pseudo-septate. ’

The speeics of Thelocarpon ave of rare occurrence in this country. The
minute tubereles coustituting the thallus arve yellowish-green ; the asci are

o \
u{w '
Wl

F1G. 87.—Anthracothecium hiber- FiG. 88.—Thelocarpon
nicum A. L. Sn. Laureri Nyl
Ascus with spores and para- Ascus with sporerand para-
physes X 300. physis X 300.

broad below, tapering upwards or somewhat cylindrical (7. epithallinumy).
They occur in W. or Central England.

Sp. 264 x 1'5-2p. Old rails and bwrnt

GEOUIA.L L oot er ettt eeee e e 1. Th. Laureri Nxl1.
Sp. 8°6-0pu x 2 . Rotten  wood and old
leather.........oo 2. Th. intermedielluin ‘N¥l.
Sp. 9-12 pp x 4-5 p. Earth and decaying lhe-
paties ... 8. Th. superellumy Nyl

Sp. 6-7 p x 2-2°5 p.  On Beomyces rufus ... 4. Th. epithallimun Leight.

Fauiy XXXI. TRYPETHELIACE AL,

Thallus crustaceous, superficial or immersed. Algal cells Trentepohlia.
Perithecia united in a pseudostroma, each with a separatc ostiole; spores
2-8 in the ascus, septate, colourless or brown.

A tropical or subtropical family represented in the British Tsles by one
genus, Melanotheca. ,

126. MELANOTHECA I"¢c.—Thallus forming spots on the bark of trees,
or scarcely visible. Perithecia in confluent groups, the inner dividing walls
more or less distinet. the upper common wall black; paraphyses confused
or distinct ; asci usually 8-spored ; spores elongate, 1- many-septate, colour-
less or coloured.
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Peri. many in roundish stroma; sp. 3-sept.,
becorning brownish, 23-27 p x 7-10 u.  C. 1. M. gelatinosa Nyl.
Peri. several in stroma; sp. l-sept., brown,

22-26w xbp. Re 2. M. diffusa Leight.
Peri. 2-4 in a stroma; sp. l-many-septate, )
" colourless, 60-115 p x 1-2 . R............ 8. M. ischnobela Nyl.

Faminy XXXII. MYCOPORACEZ.

Thallug crustaceous, superficial or immersed. Algal cells Palinella or
Trentepohlia. Perithecia compound, several united in a common outer
dark-coloured wall (peridium), but with separate ostioles; spores 6-8 in the
ascus, variously septate, colourless or coloured.

A small family containing only two genera.

Algal cells Palmella....................... 127. Mycoporuni.
Algal cells Trentepohlia................. 128. Mycoporellum.

Fia. 88, —Melanotheca gelatinosa Nyl ¥i6. 90.—Mycoporellum obscurum A. L. Sm.

1. Plant on bark X 15. 2. Vertical section 1. Plant on bark X 10. 2. Vertical section
of perithecia X ca. 65. 3. Ascus with of perithecia X 50. 3. Ascus with spores
spores and paraphysis X 300. and paraphysis X 30(.

127. MYCOPORUM Tlot.—Thallus thin or obsolete. Algal cells
Palmella. Perithecia not well distinet from each other; asci elongate or
pyriform, ellipsoid; paraphyses entangled or disappearing; spores 6-8 in
the ascus, colourless, or dark-coloured, variously septate or muriforim,

Peri, 2-6 in a common peridinm; sp. 3-5-sept.
and muriform, 15-18 ¢ x 5-8 y. Trees. ¥. 1. M. miserrimum Nyl.
With less developed spores, 12-16 p x 6-8 p. )
Alder, Bo oo 2. M. ptelreodes Nyl.

128. MYCOPORELLUM A. Zahlbr.—Thallus thin or obsolete. Algal
cells Trentepohlia. Perithecia not well distinet from cach other; spores 8
in the ascus, colourless or brownish, elongate, septate.

Sp. oblong-clavate, 8-sept., upper cell largest,

15 x 5u. Trees. R. .o 1. M. obscurum A. L. Sm.
Sp. ovoid, 1-sept., 18-22 p x 7-10 p. Holly;

in 8.W, Ireland...............ooo 2. M. sparsellum A. L. Sm.
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ACERVULATE, in small heaps.

AcCICULAR, slender, needle-like.

AcroGENOUS, borne at the tips.

ACUMINATE, tapering gradually to a
point.

Apxate, adherent.

ADPRESSED, appressed, lying flat.

AL RUGINOSE, blue-green, like verdigris.

AGGLUTINATE, glued together

AGGREGATE, crowded but not confluent.

AMORPHOUS CORTEX, the cortical hyphse
swollen and indistinct.

AnrurrgecivM, the thalline margin
surrounding the apothecium.

ArorHECIUM, open or disc-shaped
fructification.

AprranNaT®, flattened or horizontally
expanded.

AncHILICHENES, lichens of which the
gonidia are Chlorophycez (bright- or
yellow-green).

ARDELLA, the small spot-like apothe-
cium of Arthoniaces.

AREOLA, areolate, & small space marked
out on the surface of the thallus.

ARTHROSTRRIGMA, septate sterigma
(spermatiophore).

AscosPorESs, spores developed in an
ascus.

Ascus, enlarged cell in which the
spores are developed.

AgcypHOUS, without seyphi.

BIATORINE, apothecia that are soft or
waxy, often brightly coloured and
without a thalline margin, as in
Biatora.

BuLLATE, blistered.

Bryssoip, slender, thread-like, as in the
old genus Byssus.

»

CEsPITOSE, growing in tufts.
CALCAREOUS, containing lime.
Carcrcornous, living on lime rocks.
GABBO\ACLOUS black like charcoal,
CARIOSH, OARIOLS decaved

i CepHALODIA, abnormal developments
| upon or within the thallus, usually
i inducing irregular outgrow ths which
contain a blue-green alga.
Cuonprorp, hard and tough, like carti-

lage.

CHRYSOGONIDIA, yellow algal cells
(Trentepohlia).

Cirvy, CILIATE, marginal hair on

thallus or fruit.

CoNcEPTACLE, cavity containing repro-
ductive cells.

CONCRETE, closely adhering.

Cor1acrots, leathery.

CorxEOUS, CORNICULATE, horny.

CoORTICATE, covered with a continuous
layer of hyphal tissue.

CorTICcOLOUS, living on the bark of
trees.

CreExaTE, CRENULATE, with
notches on the margin.

CRISPATE, curled and twisted.

CRISTATE, crested.

Crustaceovus, thin closely adhering
thallus.

Cvcurratr, hooded or hood-shaped.

CypPHELLA, minute cup-like depression
on the under surface of the thallus
(Sticta, ete.).

rounded

DexpriTIC, having a branched appear-
ance.

DETERMINATE, with a definite outline.

D1vipIaTE, term applied to the peri-
thecium when the outer wall covers
only the upper portion.

Di1scorp, disc-like.

DiscrETE, separate, loose, term applied
to paraphyses.

EFFIGURATE, having a distinet form or

figure, See placodioid.
ErrUsE, indeterminate  spreading
thallus.

Evriprican, ELLIrsoip, oblong with
rounded ends.
ExpogEeNous, internally produced
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ExTIRE, term for continuous wall of
the perithecium.

EripaL@EODAL, thallus growing on the
surface of the bark.

Errrarcrvy, layer covering the thecium
or hymenium (best seen in seetion).

Exropen, crose, as though bitten or

gnawed

Ercyprxt, immersed then bursting
outward.

Excreriry, tissue surrounding the
fruit.

Exocexous, externally produced.

Fanmyaceous, Farixosi, with a mealy
surface.

Fascicunare, growing in a bundle or
cluster.

Fasticrare, with branches parallel,
clustered and erect (Fastigiate
curtex).

Fierin.r, FiorulLose, minute fibre-
like strands.

FiraxuxTtous, slender, thread-like.

Firiromy, extremely slender, thread-
like.

FrusrIisTE, fringed.

Fraccrp, flabby, limyp.

Frexvose, FLexcours, wavy.

Fouriacrous, flat and leaf-like.

FoveoLE, FovioLaTE, pitted.

FruricosE, FruTicunose, having the
thallus attached by a single basal
point, the fronds cylindrical, fila-
mentous or strap-shaped.

Furcary, forked.

FrrrUracrors, scurfy.

Fusirory, Frsolp, elongate and taper-
ing towards each end like a spindle.

CGENICULATE, bent like the knee.
Grieous, with hump-like swellings.
GraBroUs, with a hairless surface.
(GrAUCOUS, sea-grecn or greyish-blue
like the bloom on plum or cabbage.

GLEBULOSE, with rounded elevations
on the thallus.

Goxzrpiuy, green algal cell, constitucnt
of the lichen-thallus, term given to
bright-green (Chlorophyceic) and to
blue-green (Myxophycee) algw.

GoxmyityM, term given to blue-grcen
algal cells (Myxophycez) in the
thallus.

GRANULAR,
granules.

with romgh irregular

1
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GRANULATE, with smooth granules,

GRANULOSE, Wwith iinute granule-,
almost powdery.

GRATHIDEINE, resembling the genu.
Graphis. :

Gurra (guttulate), oil-drops in spores
or hyphee.

Havonate, surrounded by an outer
circle.

HereroMurous, fungal and algal eon-
stituents in definite strata in the
thallus.

Hoaxroroakrous, fungal and algal econ-
stituents more or less niixed in the
thallus.

HyvuExioM, the layer of tissue in the
apothecium, consisting of asci and
paraphyses, cf. thecium.

Hypna, a fungal filament.

HyroraraopaL, term applied 1o
thallus growing within the bark.
Hyrordarrts, the undergrowth of

thalline hyphee often visible at the
cdge of the thallus, .

Hyrormrcivy, the laver below the
thecium or hymeniunn,

ImsrIicATE, overlapping like the tiles
on a roof.

[uManGINaTE, without a margin.

INcisED, cut sharply into the margin.

Inware, embedded in the thallus.

INSPERSED, interpenetrated
granules.

IxTRICATE, entangled,

Ismoivar, IstpioIp, coral-like outgrowth
on the lichen-thallus resembling the
old genus Isidium.

with

JoIxTED, septate.

LACERATE, torn or irrcgularly cleft.

Lacrsia, Laciziate, slender thalline
lobes.

Lacuxa,
loles.

LaATERAL, on or near the edge of thallus
oy fruit. ,

LrcaxoriNg, term applied to apothecia
with a thalline margin, as in
Lecanora.

LrcipriNg, apothecia that are carbon-
aceous, dark-coloured, and without
a thalline margin, as in Lecidea.

Lacuxose, depressions or
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LENTICULAR, lentil- or
lens-like.

LerPrOsE, mealy or scurfy like the old
genera Lepra and Lepraria.

LIGN1COLOTS, growing on wood.

Liry¥rLa, long narrow apothecium of
Graphidewm.

T.oBaTE, thallus divided into lobes.

LENTIFORM,

MACULAR, applied to a thallus occurring
in spots.

MARGINAL,
margin.

MARGINATE, having a margin.

Mazmzpivy, powdery fructitication of
Coniocarpines.

MepvLna, loose hyphal layer in the
interior of the thallus.

MONOPHYLLOUS, onhe-leaved.

Movri-, Latin prefix, signifying many.

MugrrrorM, term applied to multicel-
lular spores divided like wall-masonry.

MycrLIvnm, aggregate of fungal hypho.

situate on the egge or

OBSOLETE, rudimentary or wanting.

ORBICULAR, flat, with a circular out-
line.

OsTIOLE, opening in the perithecium
through which the spores escape.

Ovar, OvaTe, Ovorp, egg-shaped.

Parvare, lobed in a  finger-like
manner.

Paxxirory, Paxxose, felted.

Papinra, a small protuberance.

PAPCLOSE, beset with papiliz.

ParapHYsIS, sterile filament
hymeniam.

PARATHECIUM, layer surrounding the
thecium (hymenium).

Parerra, PATELLATYE, sessile marginate
apothecia, saucer-like.

Prrrate, orbicular, like a shield or
target.

PEeRIDITA, outer wall of perithecium.

PERIPHERY, PERTPHERAL, the edge.

PrripHYSES, filaments rising near the
ostiole.

PerITHECIUM, roundish fructification
closed or with an ostiole, containing
ascospores.

Pervious, referring to scyphi that are
open or perforate at the base.

PavcoricHENES, lichens with Myxo-
phycez.

in the

" Pracopioi, referring to an orbicular,

|
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adpressed thallus, lobed at the
circumference.
PrutrogeENors, borne laterally on

stalk or hypha.

Pricare, folded in plaits.

Poperiuy, the secondary, stalk-like
thallus of Cladoniacew,

Po1ARILOCULAR, TOLARI - BILOCULAR,
two - celled wspores with a thick
septum, and with a connecting tubc
between the cells.

PoLyPHYLLOTS, many-leaved or -lobed.

Proprr MARGIN, the rim or margin
formed of hyphwe that encircles the
apothecium, ¢f. parathecium.

Pruixa, Pruinosk, powdery bloom on
the surface of thallus or fructifica-
tion.

PsuupostrovA, 1ot a  true stroma
structure.
Pyexmprva,  roundish  fructification

closed or with an ostiole, containing
stylospores.

Rapiare, spreading outward from a
centre.

Recrpracre, base on surrounding
tissue of the apothecium,

Ruizixa, root-like strands.

Rivurosk, having sinuate echannels or
lines.

Ruaos, wrinkled.

SAXICOLOUS, o rocks or
stones.

Scypuus, cup-like widening of the
podetium in Cladoniaceze.

SepraTE, divided by a cell-wall.

Seprum, wall dividing one cell from
another.

S1LIcoLOUS, growing on rocks contain-
ing silica.

SixvaTy, with a deep wavy margin

SMARAGDINE, cmerald or dark bluish-
green.

SpERMATIUM, spore-like hody formed
in the spermogone.

SPERMOGOXNE, closed fructification eon-
taining spermatia.

SPORE, reproductive body which
becomes free and germinates to form
a new plant.

SQUAMULE, a small thalline lohe.

StERIGMA, the stalk from which the
spermatia arc abjointed.

growing
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STRATUN, a layer of tissue.

StroMa, hyphal structure in which
fructifications are developed.

SYMBIONT, one of two dissimilar
organisms living together.

SyaBIOsis, & living together of dis-
similar organisms.

TARTAREOUS, rescmbling tartar, having

a more or less rough crumbling
surface, or thickish and almost
smooth.

TERRICOLOUS, living on soil,

Centimeters

|

(LOSSARY

THALLUS, vegetative part of the lichen-
plant.

THECIUM, the hymenium
paraphyses).

THYR$0ID, with crowded dichotomons
branching.

TrRABECUL®, reticulating fibrils,

TurGin, swollen.

(asel and

UrcroLats, pitcher-like, hollow aud
contracted at the mouth.

VERRUCA, & granular wart-like part of
the thallus.

1]
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Inches

Comparative scale, showing centimeters and inches.
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. Specific names, along with those of varieties, genera and families, are
listed. Names of genera and families are printed in capitals; synonyms

are in ztalics.

abietina Koerb. (Lecanactis) 107 |
ACAROSPORA Massal. 58 :
acerina Arn. {Bacidia) 97

acetabulum Dub. (Parmelia) 37

Achariana A. L. Sm. (Lecanora) 51

acicularis Zwackh. (Chenotheca) 16

ACROCORDIA Massal. 120

acrotella A. L. Sm. (Verrucaria var.)
124

actea B. de Lesd. (Lecania) 60

actinellum Nyl. (Pyrenidium) 120

actinostomus Zahlbr, (Diploschistes)
[$55)

aculeata Fr. (Cetraria)

39

acuminata Norrl, (Cladonia) 73
acutula Nyl. (Lecidea) 78
adglutinata Nyl. (Physcia) 49

advenula A. L. Sm. (Buellia) 101
advertens Nyl. (Lecidea) 84
®enea Duf. (Lecidea) 85
®quata Oliv. (Rinodina) 50
wruginesa A. L. Sm. (Chznotheca)
wruginosus DC, (Bwomyces) 69
westivalis Ohl. (Lecidea) 80
wethalea Th. Fr. (Buellia) 100
@ethiobola Wahlenb. (Verrucaria)
affinis Nyl. (Lecanora var.) 58
affinis Nyl. (Lecidea var.) 9% 89
affinis A. Zahlbr, (Porinaj 135
Agardhiana Ach. (Lecanora) 53
ageleea Koerb. (Phlyetis) 65
aggregatula Nyl. (Lecidea) 85
aggregatus Th. F'r. (Synechoblastus) 27
aglea Sommerf. (Lecidea)} &4, 86
AGYROPHORA A. Zahlbr. 67
aipolia Nyl. (Physcia var.) 49, 51*
aipospilu Th. Fr. (Lecania} 60
aitema Nyl. (Lecanora var.) 54
alabastrites A. L. Sm. (Bilimbia var.)
94
albariella A. L. Sm. (Lecania)
albella Ach. (Lecanora) 53
albidocarnea A. L. Sm. (Bilimbia) 96

IGJ

124

60 1
|

A figure in the text is indicated by an *.

albidum Teight. (Chiodecton) 118*
alboatrum Th. I'r. (Rhizocarpen) 102
alboceerulescens Nyl. (Lecider) 88
albohyalina Nyl. (Lecidea) 79, 91
albolutescens A. L. Sm. (Placodium) 46
alborubella A, L. Sm. (Bilimbia var.) 96
ALECTORIA Ach. 42
alienata Nyl. (Lecidea) 86
allogena A. L. Sm. (Arthopyrenia) 132
allophana Ach. (Lecanora var.) 52
alocizoides A. L. Sm. (Buellia) 100
alpestris Bausch. (Cladonia) 71
alpestris Sommerf. (Lecidea) 83
alpicola Kremp. (Buellia) 101
alpicola Th. Fr. (Parmelia) 85
alpina Sommerf. (Lecanora) 56
alpinum Laur. (Stereocaulon) 71
alpinum Anzi (Placodium var.) 46
alumnula Nyl. (Lecidea) 88
amara Nyl. (Pertusaria) 62
amaurocrea Scher. (Cladonia) 72
ambigua Ach. (Parmeliaj 37
amota Nyl. (Melaspilea) 112
Amphigymnia Waln. 36
amphineum Nyl. (Leptogium) 28
amplissima Leight. (Ricasolia) 34
analepta Massal. (Arthopyrenia) 132
analeptoides A. L. Sm. (Arthopyrenia)
132
Andrewi B. de Lesd. (Lecanora) 54
Andrewi) Stirton (Lithographa) 111
anglica Nyl. (Sphanctring) ~ 16
anguina Muell.-Arg. (Graphina)
117*
angulosa Ach. (Lecanora) 53
ANTHRACOTHECIUM Hampe 136
antiloga Stirt. (Lecidea} 80, 82, 83
aptrophila Larb. (Lecidea) 82
aphanoides Nyl. (Lecidea) 84
apilgzrisasa A, L. Sm. (Arthopyrenia)
aphthosa Willd. (Peltigera) 31,
apoda Nyl (Cladonia var) 72

116,



144

aquaticam A. Zahlbr. (Dermatocarpon) !
120

aquatilis Mudd (Verrucaria) 123
aquila (Physcia) 48

arceutina Br. & Rostr. (Bacidia)
-arctica Ach. (Gyrophora) 67
arctica Sommerf. (Lecidea) 83
arcnarium Nyl. (Calicium)

97

17

¢ aureola Th. Fr. (Xanthoria var.)

INDEX

60
46

atrynoides Knowles (Lecania)
aurantiacum Anzi (Placodium)
aurata Ach. (Sticta) 34

44
auriculata Th. Fr. (Lecidea)* 86, S7

" auriculatum A. L. Sm. (Collema var.)

arenicola A.L. Sm. (Arthopyrenia) 132

arcnicola A. L. Sm. (Bacidia var.) 93
areniseda A. L. Sm. (Arthopyrcnia) 132
areniscda Nyl. (Opegrapha) 114
areolata Nyl. (Pertusaria) 63
areolata Koerb. (Iorocyphus)
argena Koerb. (Phlyctis) 65
argopholis Ach, (Lecanora) 55
armeniaca Fr. (Lecidea) 835
Arnoldi Kremp. (Biatorina) 91, 92
Arnoldiana A, Zahlbr. (Lemmopsis)
27
aromatica Jatta (Bilimbia)
arridens Nyl. (Lecidea) 81
ARTHONIA Ach. 107
ARTHONIACE A 107
arthonioides A. I.. Sm. (Arthonia)
ARTHOPYRENIA Massal. 131
ARTHOTHELIUM Massal. 109
articulata Hofim. (Csnea) 42
ascaridiella A, L. Sm. (Bacidia)

20

95
108

97,

asema Nyl. (Lecidea) 85, 86, &8
aspera Floerke (Cladonia var.) 73
asperella Stirt. (Lecidea) S+, 86
asper=a Leight. (Arthonia) 108
asperselln Lieight. (Arthonia) 108
ASPICILIA Massal. 56
assimilis Th. Fr. (Lecidca)
astrojidea Nyl. (Physcia) 49
astroidea Mudd (Arthonia var.)
110*
astroidestera Nyl. (Arthonia) 108
atomaria Koerb. (Microthelia) 134
atra Ach. (Lecanora) 53
atra Pers, (Opegrapha) 113, 115%
atrata Mudd (Buellia) 101
atriseda Nyl. (Lecanora) 55
atroalba Th. Fr. (Buellia) 101
atrocinerea Koerb. (Rinodina) 50
atroflavam A, L. Sm. (Placodium)
17
atrofuscella Nyl. (Arthonia) 108
atrofuscescens Nyl. (Lecidea) S8
atrogrisea Arn. (Bacidea) 97
atropurpurea Massal. (Blatorina) 92
atrosanguinea Th. Fr. (Bacidia) 98
atrula Nyl. (Opegrapha) 113
atrynea Harm. (Lecanora var.)

84
108,

53

" BAQIDIA Dc Not.

" badioatra Koerb. (Buellia

. Brujeriana Nyl (Lecideca)

. BUELLIA De Not.

~ byssacea Nyl. (Stenocybe)

26
austera Nyl. (Lecanora) 55

97
bacillaris Nyl. (Cladouia) 75
badia Ach. (Lecanora) 55
) 101
breomma A. L. Sm. (Biatorina) 92

BAOMYCES Pers. 69

barbata Web, (Usnea) 42
Beckhausii Koerb. (Bacidia) 97
belliditlova Scher. (Cladonia) 74

Benedarensis Knowles (Acarospora)
59
Berengeriana Th. Fr. (Lecidea)
betulina Sm. (Opegrapha) 113
BIATORA Th. Fr. 78
BIATORISLLA De Not.
BIATORINA Massal. 90
biatorinum Leight. (Leptogium)
bicolor Nyl. (Alectoria) 42, 43
biformigera A. L. Sm. (Biatorina)
biformis Oliv. (Acrocordia) 131
BILIMBIA De Not. 94
biloculata A. L. Sm. (Bucllia)
Bischoffii Koerb. (Rinodina)
bispora Nyl. (Solorina) 32
BLASTENIA 47
Bockii Th. Fr, (Lecanora) 57
BOMBYLIOSPORA De Not.

37

80

39
28

93

99
50

103

Borrers Turn. (Parmelia)

botryza Nyl. (Lecidea) 82

Bouteillei Arn. (Biatorina) 91

breadalbensis Stirt. (Lecidea) 80

breadalbensis Wheld. & Wils. (Qicro-
gliena) 129

82

brunnea Massal. (Punnaria) 30

brunneola Muell.-Arg. (Chenotheca)
16

bryontha Nyl. (Dertusaria) 62

bryophilus Zahlbr. (Diploschistes) 65:

br{ospilu, A. L. Sm. (Arthopyrenia)

32

99

Burgessii Mont. (Leptogium) 29

byssacea A. L. Sm. (Arthopyrenia)
132 .

18 .

byssoboliza A, L. Sm. (Bilimbia) 96
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sariensis Nyl, (Opegrapha) 114
sesia A, L. Sm. (Lecania) 60
wesia Nyl. (Physcia) 49
esiocinerea Nyl. (Lecanora) 57
esioplumbeus A. L. Sm. (Diploschistes
var.) 65
@esiorufuin A. L. Sm. (Placodium)
spiticia Floerke (Cladonia) 74
:alcarca Sommerf. (Lecanora) 56, 93
:alearea Turn, (Opegrapha) 113
silcareum Th. Fr. (Rhizocarpon)
:alciseda DC. (Verrucaua) 125
:alicaris F'r. (Ramalina) 40
SALICIACEA 15
salicioides Nyl. (Gomphillus) 69, 69*
JALICIUM Pers. 17
raligans A. L. Sm. (Bacidia)
JALLOPISMA 45
sallopismum Mér. (Placodium) 45
;alvam A, L. Sm. (Placodium var.)
47
;ambrica Wheld. (Bilimbia) 95
sampestris Th. Fr. (Biatorella) 90
sampestris B. de Lesd. (Lecanora)
CANDELARIA Massal. 35
SANDELARIELLA Muell.-Arg.
;andicans A. Zahlbr. (Lecania)
;andida Jatta (Biatorina) 92
;andida A. L. Sm. (Bilimbia) 95
;anescens De Not. (Buellia) 99, 100
;anina Willd. (Peltigera) 31, 33*
:aperata Ach. (Parmelia) 34, 36
sapitata Nyl. (Ramalina) 41
zaradocensis A, L. Sm, (Bilimbia) 93
zarbonacea Jatta (Bilimbia) 96
zarcata Wain, (Cladonia var.) 75
cariosa Spreng. (Cladonia) 73
carneoalbens A. L. Sm. (Bacidia)
zarneoglauca A. L. Sm. {Bacidia
carncolutea Boist. (Gyalecta) 7
carneopallida Nyl. (Pertusaria)
carnosa Koerb. (Massalongia)
carpinea Wain. (Lecanora) 53
carpinea A Zahlbr. (Porina) 135
carporhizans Nyl. (Parmelia) 36
Carrollii A. L. Sm. (Leptorhaphis) 133
cartilagiuea A. L. Sm. (Lecanora) 51
cataleptoides Nyl, (Verrucaria) 121
cataractarum Mudd (Thelidium) 127
cenisia Ach. (Lecanora) 53
CENOMYCE Th. ¥r. 72
cenotea Scheer. (Cladonia) T4
CERANTA 8. ¥. Gray 43
ceraniscum Nyl. (Collema) 26
Cerasi Massal. (Arthopyrenia)
ceratina Ach, (Usnea) 42
cercidia Th. Fr. (Physcia var.)

47

103

98

H2

A7
59

us
) 98
7

64
30

133
49

. CHIODECUTON Ach.

145

cerebrina Massal. (Encephalographa)

112, 112+

cereolus Stiz. (Pilophorus) 69* 70

cerinellum A. L. Sm. (Placodium)

cerinum Hepp (Placodium) 46

cervicornis Scheer. (Cladonia) 73

CETRARIA Ach. 33

Cetraria Ach. 36

cetrarioides Del. {Parmelia) 36

cetrata Ach. (Parmelia) 37

ccuthocarpa Turn. & Borr. (Pertusaria)
63

CHANOTHECA Th. Fr. 16

chalazanodes A. L. 8m. (Physma) 26

chalazanum Arn. (Physma) 26

chalybeum Naeg. (Placodium) 46

chalybeia subsp. chloroscotina A, L. Sm.
(Biatorina) 91, 93

chalybeiformis Th. Fr. (Alectoria) 43

cheileum Ach. (Collema) 26

118

47

- CHIODECTONACEA, 116

i chlorophaa Floerke (Cladonia var.)

chlarona Ach. (Lecanora var. ) 52
chlarotera Nyl. (Lecanora)
chlorococea A.
133
chlorococen Grawe (Bilimbia)

52
L. Sm. (Arthopyrenia)

04

72

chl%roph:uum A, L. Sm! (Rhizocarpon)
103

chlorophylla Wain. (Cetraria)

chlorotica Wain. (Porina) 135

chloroticula A. L. 8Sm. (Bacidia) 93

chlorotropoides A. L. Sm. (Bilimbia)
96

chrysocephala Th.
16

chrysoleuca Ach. (Lecanora) 51

chrysophana Nyl. (Lecanora) 58

chrysophthalmus Th. Fr., (Tcloschistes)
44

39

Fr. (Chwnotheca)

CHRYSOTHRICACE &%
ciliaris DC. (Physcia) 48
ciliata Schar. (Parmelia var.) 36
cillata D. T. & Sarnth. (Physcia var.)
49

cincinnata Th. Ir. (Alectoria)
cinerascens A. L. Sm. (Lecidea)
cinerascens A. L. Sm. (Lecidea)
cinerea Sommerf. (Lecanora) 56
ciI}ereopruinosa. Koerb, (Arthopyrenia)

4

65

42
8¢
87

cinereorufescens Nyl. (Lecanora) 57

cinereum Th, Fr. (Dermatocarpon) 121

cinnabarina Sommerf. (Lecidea) 79

circinata (Lecanora) 52 ,

circumpallens A. L. Sm. (Bacidia) 98
L
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circumscriptumn A, Zahlbr.
phyton) 117*

cirrochroum Hepp (Placodium)

cirrosa Wain. (Gyrophora) 67

citrinum Anzi (Placodium) 46

coarctata Nyl. (Lecidea) 81

coccifera Willd. (Cladonia) 70%, T4

(Selero-
45

coccineum  Koerb. (Hematomma)
61, 61*

coccodes Nyl. (Pertusaria) 63
CAENOGONIACEZE 75

CENOGONIUM Ehrenb. 75

ceerulea DC. (Verrucaria) 124

ceeruleonigricans A. IL. Sm. (Biatorina)
93

cotlocarpa Nyl. (Lecanora) 53

COLLEMA Wigg., 26

COLLEMACEA: 25

colleta A. L. Sm. (Arthopyrenia)

colludens Tuck. (Buellia) 99, 101

colobina Th. Fr. (Rinodina) 50

132

columnatula A. L. Sm, (Biatorina) 93

commaculans Nyl. (Lecidea) 83
commixtum Nyl. (Platysma) 39
communis DC. (Pertusaria) 16, 63
compacta A, L. Sm. (Thermutis) 21
complanatoides A. L. Sm. (Lecanora)
57
complicatum Tk. Fr. (Dermatocarpon
var.) 120
compressus Ach. (Spharophorus) 19
concilians A, L. Sm. (Placodium) 47
concinnum Flot. (Collema) 26
concolor Wain, (Candelaria) 35
concreta Nyl. (Pertusaria) 63
condensatum Hofim.
70, 119
cenferta Nyl (Lecanora) 563
confertula Stirt. (Lecidea) 78
confertum A. L. Sm. (Physma) 26
confervoides Kremp. (Buellia) 99, 101
confervoides DC. (Rhizocarpon) 103
confinis Ag. (Lichina) 25
confiuens Ach. (Lecidea) 87
confluens Stiz. (Opcgrapha) 114
confragosa Koerb. (Rinodina) 49
confusior A. L. Sm. {Biatorina) 93
confusula Nyl. (Lecidea) 85
CONIOCARPOXN A, Zahlbr. 108
CONIOCYBE Ach. 17
coniops Th. Fr. (Buellia) 101
coniopta A. L. Sm. (Rinodina)
conizea Nyl. (Lecanora) 54
conizeeoides A. L, Sm. (Locanora var.)
54
conoplea Koerb. (Pannaria Var) 30
CONOTREMA Tuckerm.

50

INDEX

Conradi Kcerb. (Rinodina) 50
consentiens Nyl. (Lecidea) 87
conspersa Ach. (Parmelia) 37
constrictella A. L. Sm. (Melaspilea)
112 .
contenebricans Nyl. (Lecidea)
contigua Fr. (Lecidea) 87
contiguella Nyl. (Lecidea) 88
contorta Hepp (Lecanora var.)
contortula Stirt. (Lecidea) 87
contristans A. L. Sm. (Biatorina}
92, 93
corallinoides A. Zahlbr.
29
coralloides Pers. (Sphwrophorus)
coralloides Fr. (Stereocaulony
coriacella Nyl. (Lecidea) 85
CORISCIUM Wainio. 119,
cornea A. L. Sm. (Gyalecta) 77
corniculata A. L. Sm. (Parmelia) 36
corpiculatum Wallr. (Obryzum) 120
cornuta Fr. (Cladonia) 73
cornuta Koerb. (Usnea) 42
coronatum Koerb, (Collema var.) 26

33

56

(Parmeliella)

19
0%, 71

. corticola A. L. Sm. (Gyalect&) 77

- crenata A. L. Sm. (Candelariella)
. crenulata Nyl. (Lecanora)
{Stereocaulon) !

. crispum Ach. (Colleina)

. eristatum Hoffm. (Collema)
" crocata Ach. (Sticta)

CLADINA Leight, 7i
CLADONIA Hill. 71
CLADONIACEA 68

clavulifera Nyl. {Lecidea) 81
clavus Th. Fr. (Biatorella) 90
clopima Th. Fr. (Staurothele) 130
crassa Fée (Enterographa) 117*
crassa Ach. (Lecanora) 51
48
53
crenulatellum A. L. Sm. (Placodium)
46
cretaceum Nyl,
crispata Flot. (Cladonia)

(Leptogium) 28
T4
26
cristata A. L. Sm. (Biatorina) 93
26
34

crocea Ach. (Solorina) 32
CROCYNIA Massal. 66
Crombei A. L. Sm. (Arthopyrenia) 133
. Crombiei Nyl. {Lecidea var.) 84
- crustulata Koerb. (Lecidea) 87, 88
cucullata Ach. (Cetraria) 39
cudbear 55
cumulata Th. Fr. (Biatorina) 92
cup-moss. See Cladonia coccifera 74
cuprea Massal. (Bilimbia) 96
cuprea Sommerf, (Lecidea) 80
i cupularis Scheer. (Gyalecta) 75*, 77

Curnowii A, L. Sm, (Porina) 135
Curnowii Cromb. (Ramalina) 41
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curtum Turn, & Borr. (Calicium) 18 | dilacerata Wain. (Ramalina) 40
curvescens A. L. Sm. (Lecania) 60 Dilleniana Koerb. (Lecanactis) 107
cuspidata Nyl. (Ramalina) 41 diluta Th. Fr. (Biatorina) 90, 91

OYCLOCARPINEA, 19
cylindrics Ach. (Gyrophora) 67
CYPHELIUM Ach., 16,18
cyrtelia Th. Fr. (Biatorina} 90, 91

DACAMPIA Massal. 1921
dactylina Nyl. (Pertusaria) 62
damecornis Ach. (Sticta) 34
dasaa Stirt. (Lecidea) 82
dasypoga Stiz. (Usnea) 42
dealbata Cromb. (Pertusaria) 63
deatbatula Nyl. (Lecidea) 87
debile Turn. & Borr. (Calicium) 18
Decandollei Stiz. (Opegrapha var.) 113
decincta Nyl. (Lecanora) 57
decipiens Ach. (Lecidea) 78
decipiens Leight. (Placodium) 45
declinans Nyl. (Lecidea var.) 87
deducta A. I.. Sm. (Bilimbia) 95
deformis Hofim. (Cladonia) 74
degenerans Spreng. (Cladonia) 73
degenerascens Nyl. (Verucaria) 124
delicata Floerk. (Cludonia) T4
delicatulum A. L. Sm. (Placynthium)
22
delimis A. L. Sm. (Lecanactis) 107
Delisei Nyl. (Parmelia) 37
Delisei Bory (Stereocaulon) 71
deludens A. L. Sm. (Buellia) 100, 101
deminuta Arn. (Polyblustia) 127
demissa Th. I'r. (Lecidea) 78, 80, 81
dendritica A. I Sm. (Arthonia) 109
dendritica Muell.-Arg. (Phaographis)
116
dendrographa Nyl. (Lichographa)
denticollis Hoffm. (Cladonia) 74
denudatum Floerk. (Stereocaulon)
deparcula Nyl. (Lecidea) 86
depauperata Jatta (Acarospora var.) 59
DERMATOCARPACEA 120
DERMATOCARPON Eschw. 120
desistens A.L.Sm. (Arthopyrenia) 183
destricta Wain. (Cladoniaj 72
Dicksonii Nyl. (Lecanora) 56, 58
diducens Th. Fr. (Lecidea var.) 87, 88
didyma Kcerb. (Archonia) 108
difformis Wain. (Biatprella) 90
difiracta Scheer. (Lecanora var.)
diffractum Kremp. (Leptogium)
diffundens Sud. (Psorotichia) 24
diffusa A, L. Sm. (Cetraria) 33
difiusa Leight. (Melanotheca) 138
digitata Hoffm. (Cladonia) 74

111

71

52

28

© enclitica Nyl. (Lecidea)

dimera Nyl. (Lecanora) 60
diplasiospora Zahlbr. {Melaspilea) 113
diploellum Floerk. (Calicium) 18 ,
DIPLOSCHISTES Norm. 65
DIRINA Fr. 105
DIRINACEA 105
disciformis Mudd (Buellia) 99
discolor Koerb. (Buellia) 100
discolorella Nyl. (Lecidea) 85
discreta Th. Fr. {Acarospora)
dispersa Nyl. (Arthonia) 108
dispersa Nyl. (Lecanora) 54
dispersum Mudd (Arthothelium) 110
dispora A. L. Sm. (Microthelia) 1384
dissepta A, L. Sm. (Microthelia) 133,
134
dissidens Nyl. (Placodium) 45
distinctum Th. Fr. (Rhizocarpon) 103
divergens Nyl. (Alectoria) 43 .
dolichoteron Nyl. (Obryzum) 120
dolomitica Massal. (Verrucaria) 125
dolosa A, L. Sm. {Biatorina) 93
dubia Hook. (Lecidea) &3
dubia Tayl. (Parmelia) 37
dubitans A. L. Sm. (Lecania) 60
Dufourii Del. (Sticta) "33
Dufourii DC. (Verrucaria}

59

125

ebeneum A. L. Sm. (Ceenogonium) 75*

ectanca Oliv. (Xanthoria var.) 44

effusa Arn. (Bacidia) 97

effusa Ach. (Lecanora) 54

egenula Th. Fr. (Bacidia) 98

eleina A. L. Sm. (Physcia) 49

elatinum Xoerb. (Hematomma) 61

clegans Ach. (Arthonia) 108

elegans Ach. (Graphis) 115*

clegans DC. (Placodium) 45

ENCEPHALOGRAPHA Massal.

83

endiviefolia Scher. (Cladonia var.) 72

ENDOCARPON Hedw. 121

endochlora Leight. {Parmelia) 37

endomelena Leight. (Leecidea) 87

ENTEROGRAPHA Kée 117

epanora Ach. (Lecanora) 55

EPHEBACEA 20

EPHEBE Fr. 22

EPHEBLIA Nyl. 22

epiblastematica A. L. Sm. (Biatorina)
94 .

epibryon Ach. (Lecanora) 52 -

epidermidis Mudd (Arthopyrenia} 131

r O

111
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cpidermidis Th., Fr.
133, 184*

epigea Tuck. (Buellia) 100

epigeoides A. L. Sm. (Porina) 135

epigeeum Wallr. (Thrombium) 128

epimarta Nyl (Lecidea) 850

(Leptorhaphis)

i

cpiphylla Wheld. & Trav. (Bacidia) 97

epipoleea A, L. Sm. (Acrocordia) 131
cpipolium A. L. Sm. (IRthizocarpon,
var.) 103

episema A. L. Sm. (Biatorina) 93
epithallinum Leight. (Thelocarpon)
137

epixantha A. L. sm. (Candclariella) 48

opulotica Nyl (Lecanora) 58

cricetorum A, Zahlbr. (lemadophila)
60

erosa Ach. (Gyrophora) 67
crosa Leight. (Physcia) 49
erysibe Mudd (Lecania) 60

crysiboides Th. Fr. (Biatorina)
erythrella Ach. (Lecanora) 46
erythrocarpium A. L. Sm. (Placodium)
46
EUARTHONIA A, Zablbr.
EUBIATORELLA Th. Fr.
EULECANIA Stizenb. 59
EULECANORA Th. Fr. 52
EULECIDEA Nyl. 83
EUOPSIS Nyl. 23
EUPARMELIA Nyl. 36
REUPLACODIUM (DC) 45
cuplocum A. L. Sm. (Dermatocarpon)
120
BEVERNIA Ach, 40
evernioides Nyl. (Ramalina) 40
ovolutum Greewe (Stercocaulon)
exanthematica Fr. (Gyalecta) 77
cxanthematica ¥r. (Gyalecta)
exasperata Carroll (Parmelia) 37
excelsa A. L. Sm. (Buellia) 100
excipienda Cromb. (Arthonia) 108
exerrans A. L. Sm. (Microthelia)
133, 134
exigua S. ¥'. Gray (Rinodina)
expallens Ach. (T.ecanora) 55
expansa Nyl. (Lecidea) 88

g1

108
o

71

76

19

faginea Leight. (Pertusaria) 62
Sfahklunense Nyl. (Platysma) 39
fahlunensis Scheer. (Cetraria) 39
fallax Arn. (Arthopyrenia) 131%, 132
fallax A. L. Sm. (Biatorina) 91
Jallax Sm, (Pertusaria) 16

fallax Ach. (Cetraria var.) 38
farinacea Ach. (Ramalina) 40

. fibula Nyl. (Cladonia)
i lilamentosa Stirt. (Lecidea)
* iliforme A. L. 8m. (Pterygium)
. fimbriata Irr. (Cladonia)

- flabelliformis Wain. (Cladonia)
Jlacciduwm Ach. (Collenu)

. foliacea Willd. (Cladonia)

INDEX

fascicularis A, L. Sm. (Synechoblastus)
27

fastigiata Ach. (Ramalina) 40

fecundum Th. Fr. (Lopadium) 104

ferrugineum Hepp (I’lacodium) 47

festivam A. T.. Sm. (Placodium, var.)
47 '

T3

Y

[0
ot

73
firma Wain. (Cladonia var.) 72

Tt
27

flava A. L. Sm. (Biatorella) 90
flavescens A. L. Sm. (Placodium)
flavicans Norm. (Teloschistes) 44
flavicunda Nyl. (Lecidea var) 87
flavida Hepp (Lecanora) 53
flavorubescens Anzi (Bacidia) 98
flavovirescens Anzi (Placodium var.) 46
flexella Zahlbr. (Lithographa) 111
flexuosa Nyl. (Lecidea) 79

flocculosa Turn. & Borr. (Gyrophora) 67
Tlocrkeana Fr. (Cladonia) 75

florida Web. (Usnea) f1*
I"lotovii Koerb. ((Gyalecta)
fluviatile Cromb. (Leptogium)
72
foliosa Wain. (Cladonia var.)
fossarum Th. ¥r. (Biatorella) 90
foveolaris Scheer. (Gyaleeta) 77
foveolata A. L. Sm. (Arthopyrenia)
fragile Nyl. (Leptogium) 8
fragilis Acli. (Spheerophorus) 19
fragrans Cromb. (Leptogium) 28
fraxinea Ach. (Ramalina) 40, 41%
Friesii Ach. (Lecidea) 78
frustulosa Ach. (Lecanora)
fucata Stirt. (Lecidea) 89
fuciformis DC. (Roccella) 106*
fucoides Wain. (Roceella) 106
fugiens Nyl. (Lecanora) 54
fulgens 8. I'. Gray (Placodium)
fuliginea Ach. (Lecidea) 80
fuliginosa Tayl. (Lecidea) 88
fuliginosa Nyl. (Parmelia) 38
fuliginosa Ach. (Sticta) 83*
fulvorpellea A. L. Sm. (Lecanora)
furcata Schrad. (Cladonia) T4
furfuracea Ach. (Coniocybe) 17
furfuracea Mann. (Evernia) 40
furfurea Nyl. (Pyrenopsis) 23
furfurella Boist. (Psorotichia)
furvella Nyl. (Lecidea) 88, 89.
furvescens A, L. Sm. (Porina)
furvam Ach. (Collema) 26

45

7T

28

E

132

55

44,45

58

24

135 -
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fusca A. I, Sm. (Physcia) 48

fuscata Th. I'r. (Acarospora) 59
fuscatula Nyl. (Pyrenopsis) 23
fuscella Ach. (Verrucaria) 125
fuscescens Nyl. (Lecanora) 52
fuscoargillacca Anzi (Polyblastia) 127
fuscoatrum A. L. Sm. (Placodium) 47
fuscocinerea Tayl. (Lecidea) 87
fuscoluteum Mudd (Lopadium) 104
fuscorubella, Arn. (Bacidia) 97
fuscorubens Nyl (Leciden) 81

Gagei A. L. Sm. (Lecidea) 81, 82
galacting Ach. (Lecanora) 54
galactites Duf. (Arthonia) 108
gangalcoides Nyl. (Lecanora) 53
gelatinosa ¥1. (Lecidea) 80
gelatinosa Nyl. (Melanotheea) 138*
gelatinosa Th, Fr. (Polyblastia) 127
gelida Ach. (Lecanora) 51
geminatum Kocrb. (Rhizocarpon) 103
geminipara Th. Fr. (Lecanora) 50
gemmata Koerb. (Acrocordiaj 130%
geniculata Nyl (Ramalina) 40
geographicum DC. (Rhizocarpon)
103
geoica Ach, (Gyalecta) 77
gibba Nyl. (Sarcopyrenia}, 123, 126*
gibbosa Nyl (Lecanora) 57
glauca Ach. (Cetraria) 38
glauca Leight. (Cladonia var.) T4
glaucescens Hoffm. (Collema) 26
glaucina Ach. (Verrucaria) 124
glaucocarpa Koerb. (Acarospora) 59
glaucolepidea Nvl. (Lecidea) 78
glawcoma Ach. (Lecunora) 53
glaucomaria A. L. Sm. (Leciographa)
102
glebulentum Nyl. (Leptogium) 28
glebulosa Cromb. (lecidea var)) Tt
globifera Ach. (Lecidea) 78
globosus Wain. (Spheerophorus) 17%, 19
globulifera Nyl. (Pertusaria} 62, 112
globulosa Koerb. (Biatorina) 91
glomerata Schwr. (Pertusaria) 63
GLYPHIS Ach. 118
GOMPHILLUS Nyl. 69
GONGYLIA Koerb. 128
Gonionema Nyl 21
goniophila Scher. (Tecidea) 84, 8)
gothica Th. Fr. (Polyblastia) 123
gracilis Willd. (Cladonia) 73
granatina Nyl (Euopsis) 23
graniformis A, 1. Sm. (Biatorina) 01
granosum Hcehier. (Collema) 26
granuliferum Nyl. {Collema) z6, 27+

102,

3

| granulosa Scheer. (Lecidea)
i granulosum Hepp (Placodium) 45

© GRAPHIS Adans.

149
79, 80

GRAPHIDACE.E 110
GRAPHIDINE 104
GRAPHINA Muell.-Arg. 116

114

gregaria Koerb. (Arthonia) 108
Griffithii Massal. (Biatorina) 91
grisea Turn. & Borr. (Gyrophora) 67

' grisea A, Zahlbr. (Physcia) 48

grisella Nyl. (Lecidea var.) 88, 89
griseoatra Scher. (Lecidea) 86
grumulosa Duff, (Opegrapha) 113
GYALECTA Ach. 76
GYJMNOCARPEA 15

gypsaceus Zahlbr. (Diploschistes) 65
GYROPHORA Ach. 66
GYROPITORACEAL 66

Tiemalea Nyl. (Fuopsis) 23

hwematites A. L. Sm. (Placodium) 46

HASMATOMMA Massal., 61

heematopsis Th, Fr. (Pyrenopsis) 23

Hageni Ach. (Lecanora) 53

halizoa A. L. Sm. (Arthopyrenia) 133

halodytes Oliv. (Arthopyrenia) 133

hemipolioides A. L. Sm. (Bilimbia) 96

Henrica Larb. (Lecidea) 81

Henscheliana Lonnr. (Polyblastia) 128

hepaticam T'h, Fr. (Dermatocarpon)
121

hepatizon Wain. (Cetraria) 39

Heppii Koerb. (Acarospora) &9

herbarum Arn. (Bacidia) 98

herbidula A. L, Sm. (Bilimbia) 96

herpetica Ach. (Opegrapha) 113

hiascens Th. Fr. (Cetraria) 39

hibernicum A. I.. Sm. (Anthracotlie-
cium) 136, 137*

hibernicum Nyl. (Nephromium var.)
32

hirta Ach. (Usnca var) 41

hispida Tuclerm. (Physcia) 19

hispidnia Nyl. 22

Hoffmanni Sommerf. (Lecanora var.)
96

Holliana A. I.. Sm. (Microglena) 129

Hollii A, L. Sm. (Arthopyrenia var.)
153

Lolophiea A. I.. Sm. (Lecania) 59

homalotropum A. T.. sm. (Conotrema)
65

homeeopsis Nyl (Pyrenopsis) 23

Hookeri Massal, (Dacampia), 121

tlookeri Nyl. (Pannaria) 30

Hookeri Nyl. (Cladonia var.) 74
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horizontalis Hoffm. (Peltigera)
humicolor A. L. Sm. (Porina) 134
humo-sum Nyl. (Leptogium) 23
Hutchinsia A L. Sm (Lecania) 60
Hutchinsiee Koerb. (Enrerographa) 117
Hutchinsize Leight. (Pertusaria) 62
hyalinella Nyl. (Coniocybe) 17
hyalinescens Boist. (Bilimbia) 96
hybrida Schar. (Cladouia var.) 73
hydrela Ach. (Verrucaria) 123
hymenogonia  Zahlbr. (Staurothele)
129
hyperborea Ach. (Gyrophora)
hyperellum Ach. (Calicium)
hypergepum Nyl. (Collema) 26
hyperopta Ach. (Parmelin) 37
hypnea A. L Sm. (Bacidia var.)
hypnorum S. F. Gray (Psoroma)
hvpocyanea Stirt. (Legidea) 82
HYPOGYMNIA Nyl. 85
hypoleuca Nyl. (Physcia var) 48
hypopheea A. L. Sm. (Biatorella)
Hypotrachyna Wain., 36

31

67
17

99
30

90

Iceland moss. See Cetraria islandica
38

ICMADOPHILA Massal. 60

ilicina Tayl. (A: ‘thonia) 102

illecebrosa Fr. (Lecanactis)

immersa Ach. (Lecidea) 81

107

immersa Koerb. (Rinodina var.) 50
immersum Mudd (Thelidium) 126
implexa Nyl. (Alectoria) 43

impressula A. L. Sm. (Buellia) 100

incana A. L. Sm. (Bombytiospora) 104*
incavatum Mudd (Thelidium) 126
incompta Anzi (Bacidia) 98
incrustans A. L. Sm, (Placodium)
incrustans Oliv. (Lecanactis var.)
ncurva Fr. (Parmelia) 87
indigula Nyl. (Lecidea) 82
infidula Cromb. (Lecidea var.) 384
inquinans 1rev. (Cyphelium) 18
inquinata Th. Fr. (Pertusaria) 04
insercna Nvl. (Lecidea) 85
insignis A. L. Sm. (Buellia var.)
in~jliens A. L. Sm. (Porina) 135
ipsinuata Stirt. (Arthonia) 109
insularis Nyl. (Lecidea) 83, 87
integra Carroll (Verrucaria) 125
intercedens Lonnr. (Polyblastia)
interjecta A, L. Sm. (Melaspilen)
interludens Nyl. (Lecidea) 83
intermediellum  Nyl. (Thelocarpon)
137 »
intermixta A, L. Sm. (Biatorina)

46
107

100

127
113

92

INDEX

intermutans Nyl. (Lecanora) 56
interseptula A. L. Sm. (Porma)
intricata Ach. (Lecanora) 55
intricata Scheer. (Phys~cia) 48
intricata Del (Sticta) 34 *
intricata Nyl. (Synalissa) 24
intume-cens Koerb. (Lecanora) 52
inumbrata A. L. Sm. (Polyblassia) 127
inundata Xoerb. (Bacidia) 97, 93

135

inusta Muell.-Arg. (Pheographis) 11t
inustula A. L. Sm. (Graphina) 116
involuta Nyl. (Opegrapha) 114
irridescens Ach. (Lecidea) 79
wrrubata Nyl. (Lecanora) 47
ischnobola Nyl (Melanotheca) 133

isidiascens Nyl. (Parmelia var.) 37
isidioides A. L. Sm. (M croglena) 120
i~idiordes Koerb. (Rinodinaj 49
islandica Ach. (Cetraria) 33*, 39

jejuna A. L. Sm. (Biatorina) 93
jubata Ach. (Alectoria) 42% 43
juniperina Ach. (Celraria) 3%
jurana Scher. (Lecidea) 84

kenmorense A. L. Sm. (Pterygiumn) 23

kermesina A, L. Sm. (Arthonia var.)
108

Kochiana (Lecidea) 83, 85

kylemoriensis Cromb. (Sphinctrina) 16

Laburni Sydow (Arthopyrenia) 132

labyrinthica Ach. (Glyphis) 118*

lacerum S. F. Gray (Leptogium) 29

lachneum A. L. Sm. (Dermatocarpon)
121, 121*

laciniata Wain. (Tobaria) 34
lactea Floerke (Lecidea) 88
lactea Nyl. (Pertusaria) 62

luctescens Mudd (Pertusaria) 63
lacunosa Ach. (Cetraria) 38
lacustris Th. Fr. (Lecanora) 53
leetevirens A. Zahlbr. (Lobaria) 34
letevirens A. L. Sm. (Thrombium)
lwetevirens Nyl. (Parmelia var.) 38
levata Ach. (Verrucaria) 124
leevata Nyl. (Lecanora) 57
leevigata Ach. (Parmelia) 37
levigatum Nyl. (Nephromium)
Lallavei Oliv. (Placodium) 46
lanata Wain. (Ephebe) 21*, 22
lanata Wallr. (Parmeliay 8- .
lanuginosa Hue (Crocynia) 66 ‘
lapicida Ach. (Lecidea) 84, 83, 86

128

32



INDEX

lapidicols Br. & Rostr. (Arthonia) 109

Larbalestierii A. L. Sm. (Microglena)
129

haricicola Nyl. (Xylographa) 111

latebricola Wheld. & Trav. (Bacidia) 93

latetrosa Koetb. (Verrucaria) 124

latypea Ach. (Lecidea) 86, 88

Laureri Flot. (Synechoblastus) 27

Laureri Nyl. (Thelocarpon) 137*
 LECANACTACKA 106
LECANACIIS Eschw. 106
LECANIA Massal, 59
LECANORA Ach. 50
LECANORACEA 50
LECIDEA Ach. 77
LECIDEACE.E 76
LECIDEOPSIS Aling. 109
LECIOGRAPHA Massal, 101

lectissima A. Zahlbr. (Porina) 134
Leightenii Cromb. (Opegrapha) 114
leiocarpa Steudel (Gyrophora) 67
leioplaca Scheer. (Pcrtusaria) 63
leiotea Nyl. (Lecidea) 85, 86
LEMMOPSIS A, Zahlbr., 27
lenticularis Koerb. (Biatorina) 93
lentigera Ach. (Lecanora) 51
lentiginosa Zahlbr. (Melaspilea) 112
lentiginosula A. L. Sm. {Melaspilea)
112

lepadinum Ach. (Thelotrema) 65

J

. lugubris Sonnmerf, (Ilecidea)

lepidiota Dalla Torre & Sarnth. (Parme-
* lurida Ach. (Arthonia) 108

liella) 29
lepidota Nyl. (Cladonia} 73
Leproloma Nyl. 66
leptacina Stizenb. (Lecanora var.) o
leptalea (Physcia) 49
leptalea A. L. Sm. {Porina)
leptocline Koerb. (Buellia)
leptoclinoides Stein. (Buellia)
LEPTOGIDIUM Nyl 21
leptogiella A, I.. Sm. (Lemmopsis) 27
LEPTOGIUM S. ¥. Gray 27
leptophylla Iloerke (Cladonia) 73
leptopbyllum Dalla Torre & Sarnth.

(Dermatocarpon var.) 120
LEPTORHAPHIS Koerb. 133
taptospora A. L. Sm. (Porina)
leptostigma Nyl (Lecidea) 382
leptotera A, L. Sm. (Arthopyrenia)

O

134
101
100

135

Lesdainii Harmn. (Acarospora) 59
leucoblephara Arn. [Bilimbia) 96
leucomela Mich. (Physcia) 48
leucophiea Nyl. (Lecidea) 85
lcucophoides Nyl. (Leeidea) 85

leucophaopsis A. L. Sm. (Bilimbia) 95 :

leucophyma Nyl (Lecanora) 57

leucospeiren A. L. Sm. (Lecania) 59

i lusitanicum Nyl. (Nephromium)

132 .

LICHINA Ag. 25

LICHINACEZE 24

lichenodeum Nyl. (Schizoma) 22
Lightfootii Mudd (Biatorina) 92
lignaria Massal. (Bilimbia) 95, 96
limbata Ach. (Sticta) 83

limborina A. L. Sm. (Lecidea) 83, 89

limitata Krempelh. (Verrucaria) 125
limosa Ach. (Lecidea) 83
lismorense Cromb. (Pterygium) 25

LITHOGRAPHA Nyl
lithophila Ach. (Lecidea)

111
85

lithophiliza Nyl. (Lecidea) 81
lithotea Nyl. (Physcia) 49
lithyrga Ach. (Opegrapha) 114

lithyrgodes Nyl. (Opegrapha) 114

litoralis A. L. Sm. {(Arthopyrenia) 132
littorella A. L. Sm. (Biatorina) 93
livescens Leight. (Lecidea) 82
LOBARIA Schreb. 3%

lobulatum A. L. Sm. (Placodium) 45

LOPADIUM Koerb. 104

Lorrain-Smithie Knowles (Verrucaria)
128

lotum Stizenb. (Rhizocarpon) 103

lubens A. L. Sm. (Bilimbia) 94, 96

lucens A. L. Sm. (Porina) 135

lucida Ach. (Lecidea) 17,79, 81

78

lugubris Dalla Torre & Sarnth. (Psoro-
tichia) 24

lurida Ach. (Lecidea)
lusca Nyl. (Lecanora)

78

57

32
lutea Arn. (Biatorina) 90, 91

luteella A. L. Sm. (Biatorina var.) 93
lutcoalba Wils, & Wheld. (Cladonia) 74

lutcoatbum Hepp (Placodium) 47
lateola Mudd (Baeidia) 97, Y9*
lutescens Lamy (Pertusaria) 63
lutescens Nyl. (Lecanora var.) &35
lutosa Jaffa (Biatorina) 93
lychnea Th. Fr., {(Xanthoria) 44
Lyellii Zahlbr. (Phwographis) 116
lyncea Borr. (Opegrapha) 114

I lyperiza Stirt. (Buellia) 100
macilenta Hoffm. (Cladonia) 75

macrocarpon A. L. Sm. (Dematocarpon)
121

macrophylla Stenh. (Cladonia)

macrostoma DC. (Verrucaria)

mucula Tayl. (Lecidea) 87

macularis A, L. 8m, (Phaeographis var.)
116

lr)
(5]

124
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maculiformis Krempelh. (Verrucaria)
125

meestula Nyl, (Lecidea) 80
major Nyl. (Stenocybe} 18
malacea Fr. (Peltigera) 31

margacen Wahlenb, (Verrucaria) 124
“marginata Scheer. (Lecidea) 85
maring A, L. Sm. (Arthopyrenia) 133

marmorea Zahlbr, (Verrucaria) 125
MASSALONGIA Koerb., 30
maura Wahlenb. (Verrucaria)
mauroides Schrer. (Verrucaria)

123
124

medians A. L. Sm, (Candelariella) 48
nieiocarpa Nyl. (Lecidea) 79
meiospora Oliv. (I.eccidea var.) 84, 89
melena Arn. (Bilimbia) 95
melenum Ach. (Collema) 26

melaleuca Dub. (Perinsaria) 16

melanocarpus Scluer. (Spheerophorus)

melanochlora Nyl. (Pervtusaria) 62

melanophwa Zwackh. (Chenotheca) 16 -

MELANOTHECA Fée 137 ’
melantera Leight. (Arthonia var.)
melaphana Nyl. (Lecidea) 66

109

MELASPILEA Nyl. 112
melathelia Nyl. (Thelopsis) 135
meliana Nyl. (Lecidea var.) 89

melops Duf, (Plvscia) 49

memnuonia Koerb. {Verrucaria var.) 123
MENEGAZZIA \. Zahlbr, 35
mersata Stirt. (Lecidea) 82

mesoidea A. L. Sm. (Bilimbia) 97
mesotropa Nyl. (Lecidea) 85
mesotropiza Nvl. (Lecidea) 84
mesotropoides Nyl (Lecidea) 84

mesotropum A, L. Sm. (Thelidium) 126

metamorphea A. L. Sm. (Bilimbia) 96 .

Metzleri Th. Fr. (Lecidea) 81
microcarpum A, L. Sm. (Thelidium)
126
microcephala Koerb. (Sphinctrina) 16
micrococea Nyl. (Lecidea) 79
MICROGL ASNA Koerb. 128
microphylla Muell.-Arg. (Parmeliclla)
29
microphyllum {Leptogluwm) 28
microscopicum Nyl. (Leptogium) 28
mierospila Koerb. (Avthopyrenia) 132
microspoera Nyl. (Verrucaria) 123

microsticta Nyl. (Varicellaria) G4
MICROTHELTA Koerb. 133
micula Flot. (Microthelia) 133, 134*

milvina Th. Fr. (Rinodina) 50
miniatum Th, Fr. (Dermatocarpon) 120
miniatpnr Oliv. (Placodinm) 45
minor Nyl. (Lecidea) 79

INDEX

minor A, L. Sm. (Verrucaria var.)) 12:
minutissimum (Leptogium) 3
. mirifica Stirt. (Opegrapha) 113
misella Acl. (Lecidea) 79 :
miserrimum Nyl. (Mycoporum} 133
modesta A, L. Sm. (Micreglena) 12%,
120*
molariformis Nyl. (Cladonia var.,) 72
mollis Nyl. (Lecidea) 84
monensis Wheld. (Acrocordia) 131
monogona Nyl. (Pertusaria) 62
mountana A. L. Sm. (Bilimbia var.) 4i
Mooreana Carroll (Lecidca) 87
moriformis Th. Fr. (Biatorella)
90 .
Morio Mudd (Biatorella) 90
. morlensis Wats. (Polyblastia)
. Mosigii Nyl. (Lecidea var.). 83
AMougeotii Schwr. (Parmelia) 36
Aougeotii Th. Fr. (Buellia var.)
mucosa Wahlenb. (Verrucaria)
multifida A, L. Sm. (Parmelia) 37
 multifidum Scher. (Collema) 26
multipartitus Mudd (Synechoblastus
27
multipuncta Nyl. (Pertusaria) 62
! muralis Scheer. (Lecanora) 51, 52
muralis Ach. (Verrucaria) 125
muricata Arn. (Cladonia var) T4
murina Leight. (Verrucaria) 124
murorum DC. (Placodium) 45
muscicolum S. ¥. Gray (Polychidiom’
21
niuscorum Mudd (Bacidia)
mutabilis Borr. (Verrucaria)
mutabilis ¥'ée (Lecidea) 79
i MYCOBLASTUS Th. Fr. 89
MYCOPORACEAZ 138

59+,

127

101
123

98, 99
125

. MYCOPORELLUM A, Zahlbr. 138
MYCOPORUM Flot, 138
myriocarpa Mudd (Buellia) 99%, 100

' 101
myriocarpella Nyl. (Arthonia) 109
myrticolum Fée (Chiodecton) 118

Neaegelii Anzi (Bilimbia) 94
nanum Ach. (Stereocaulon) 71
ncbulosa Nyl. (Pannaria) 30
- neglecta Nyl. (Lecidea) 83
NEPHROMIUM Nyl. 32
nericiensis A. L. Sm. (Microglena var.
129
nigra Stiz. (Pannularia) 22, 29
nigrescens Anzi (Synechoblastus) 27
nigrescens Pers. (Verruecaria) 124
| nigricans Nyl (Alectoria) 43
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nigrificans Nyl. (Lecidea) 84 [

nigritella A. L. Sm. (Polyblastia) 128 |

nigroclavata Nyl (Lecidea) 80, 83, 85

nigroglomerata Leight. (Lecidea) 86

nigrogrisea Nyl. (Lecidea) 88

nigrum 8. F. Gray (Placynthium) 22

nitens Ach. {Lecanova) 16, 55

nitida Ach. (Pyrenula) 136*

nitidella Mudd (Pyrenula var.) 136

Nitschkeana Lahm. (Bilimbia) 94

nivalo Tuckerm. (Placodium) 44, 46:

nivalis Ach. (Cetraria) 39

NORMANDINA Nyl. 121

Notarisii A. Zahlbr, (Cyphbelium) 18

nothiza Nyl. (Opegrapha) 118

nuda Wheld, & Trav. (Microglana)
129

Nylanderi Krempelh. (Thelidinm) 126

Nylanderiana Massal. (Lecania) 60

oblongans A. L. Sm. (Lemmopsis) 27

OBRYZUM Wallr. 120

obscura Nyl. (Physcia) 49

obscurata A. L. Sm. (Bilimbia var,) 96

obscuratum  Massal. (Rhizocarpon)
102*, 102

obscurum A. L. Sm. (Mycoporellum) -
135*

obturbans A. L. Sm. (Biatorina) 93

occulta Koerb. (Buellia) 1060

ochracea Wedd. (Lecidea) 81, 82

ochraceum Anzi (Placodium) 47

ochrochlora Flocrke (Cladonia) 73

ochrococea Nyl. (Lecidea) 79

OCHROLECHIA Massal. 55

ochroleuca Nyl. {Alectorin) 42

ochrophora Th. Fr. (Biatorellaj 90

ochrothalamia N¥l. (Mclaspilea) 113

oculata Th. Fr. (Pertusaria) 63

odontella Ach. (Cetraria) 39

(Ederi Koerb. {(Rhizocarpon) 102, 103

olivacea Ach. {Parmelia) 37

olivacea A. L. Sm. (Porina) 134%, .
135

olivetorum Nyl. (Parmeciia) 36

omphalodes Ach. (Parmelia) 36, 37

OPEGRAPHA Humb. 113

ophthalmiza Nyl. (Pertusaria) 62

orbicularis Dalla Torre & Sarnth.
(Physeia) 49

orchil 106

oribata A. L. Sm. (Bacidia var.) 08

orosthea Ach. (I.ecanora) 55

ostreata Schewer. (Lecidea) 78

ostreata Nyl (Cladonia var) 75 |

oxyspora Nyl ([Lecidea) 83 |

palamea Nyl. (Cladonia var.) T4
pallescens Nyl. (Lecanora) 356
pallida Fr. {Coniocybe) 17
pallida Scheer. (Lecanora) 53
pallidum Ach. (Endocarpon) 192
palmatum Mont. (Leptogium) 29
panwvola Ach. (Leeidea) 87
PANNARIA Del. 30

- PANNARIACE AL 29

pannariellnm Nyl. (Pterygium) 25
papillaria Hoflm. (Cladonia) 72
papillosa Ach. (Verrucaria) 122% 124
papulare Arn. (Thelidium) 127
paradoxum Born. (Spilonema) 22
paralia Nyl. (Arthonin) 109
parallela Fr. (Xylographa) 111
parasema Ach. (Lecidea) 83, 89*
parasitica Hoffm. (Cladonia) 74
parasitica Mudd (Leciographa) 102*
parayanthodes Nyl. (Opegrapha) 114
parella Ach. (Lecanora) 16, 56
parella (Lecanora) 102

parietina Th. Fr. (Nanthoria) 42%, 44
parietiniwm Ach. (Calicium) 18
parile Nyl. (Nephromium var.) 32
PARMELIA Ach. 385
PARMELIACIA 85
Parmeliarum Oliv. (Bucllia) 101
PARMELIELLA Mudll.-Arg. 29
particularis A. L, Sm. (Buellia) 101
parva Deakin (Verrucaria) 125
paschale I'r. {Stereceaulon) 71
Patersoni Stirt. (Melaspilea) 112
patellulata Nyl. {Arthonia) 109

" paucula Nyl. (Lecidea) 81

peliocypha Th. Fr. (Acarospora) 59

- pelioscyphoides Oliv. (Acarospora) 59

pelobotrya Sommerf. (Lecanora) &6
peloclita Nyl. (Verrucaria) 124
PELTIGERA Willd. 31
PELTIGERACEAT 31

peltigerea Th, Fr. (Arthonia) 109
pendula Heber Howe (Usnea var.) 42
percienoides Jatta {Acarospora) 5
perforata 8. ¥. Gray (Parmelia)

59
37

. periclea Nyl. (Platygrapha) 107

periplaca Nyl. (Lecidea) &85

perlata Ach. (Parmelia) 36

perlutum Zahlbr. (Rhizocarpoun) 103

perobscura Nyl. (Lecidea) 79

persieina A. L. Sm. {Porina var.) 135

pertusa Scheer. (Parmelia) 385

pertusa Dalla Torre & Sarnth. (Pertu-
saria) (1%, 63, 102

" PERTURARIA DC. 6L

PERTUSARIACEE 61 7,
petiiea Nyl (Lithographa) 111
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petreeum Del. (Chiodecton) 118

petreum Massal. (Rhizocarpon) 103

petrina Nyl. {Graphis) 115

petrosa Arn. (Lecidea} 82, 84, 87

pezizoides Leight. (Pannaria) 30

. pezizoideum Koerb. (Lopadium) 104*

phacodes Koerb. (Bacidia) 97

phaeenterodes Nyl. (Lecidea) 87

phewocarpellum A. I.. Sm. (Placodium)
46

pliccocephala Th. Fr. (Chenotheca)

PHAOGRAPHIS Muell.-Arg. 115

pheeops Nyl. (Lecidea) 81, 82

phloginum A. L. Sm. {Placodium) 46

PHLYCTIS Wallr. 65

phylliscella Nyl, (Pyrenopsis) 23, 24*

phyllophora Syd. (Cladonta var.} 73

16

PHYSCIA Schreb. 44, 48
PHYSCIACEA 43
PHYSMA DMassal. 25

physodes Ach. (Parmelia) 35
picea Nyl. (Lecanora) 55
picila Leight. (Lecidea) 82
pilati Koerb. (Lecidea) 84
pileatum Ach. (Stereocaulon)
PILOPHORCUS Th. Fr. 70
pilularis Koerb. (Biatorina) 91, 92
pinastri S. F. Gray (Cetraria) 38
pinastri Scheer. (Lecanora var.) 52
pinguicula Massal. (Verrucaria) 124
piniperda Koerb. (Lecanora) 54
pityrea Fr. (Cladonia) 73

pityrea Cromb. (Physcia var) 43
PLACODIUM DC. emend Hepp
PLACOLLICANIA Stein. 59
placophyllus Ach. (Bwomyces) 69

70

4

PLACYNTHIUM 8. F. Gray 21
plana Nyl. (Lecidea) 85
platycarpa I7r. (Lecidea var.) 87

PLATYGRAPHA Nyl. 107

platyphylla Ach. (Parmelia var.) 33

platypyrenia .\, L. Sm. {Arthopyrenia)
133

Platysma Nyl. 38

pleiospora A. L. bm. (Lecidea) 7%, 82

pleurota Cromb. (Cladonia) 74
plicata Web, (Usnea) 42
plicatile Nyl. (Leptogium) @28

plicatilis A. L. Sm. (Rhizocarpon) 103

plumbea Wain. (Parmeliella) 39, 30,
30*, 102
plunbea Nyl. (Coccocarpia) 30

plumbina Anzi (Leciographa) 102

pocillum Fr. (Cladonia var.} 72
poliodes.Nyl. {Lecidea) 8l
poliopheea Ach. (Lecanora) &5
pollinaria Ach, (Ramalina) 40

INDEX

Pollinii A, T. Sm. (Placodium) 47
polospora A. L. Sm. (Buellia) 100
polyantha Tayl. (Lecidea) 85
polyanthes Arn. (Physma) 26
POLYBLASTIA Massal. 127
poliycarpa Oliv. (Xanthoria) 44
polycarpus Dalla Torre & Sarnth. (Syu
choblastus) 27

POLYCHIDIUM 8. F. Gray 21

polydactyla Hoffm. (Peltigera) =1
polymorpha Ach. (Ramalina) 41

polyphylla Hook. (Gyrophora) 67
polyrrhiza Koerb. (Gyrophora) 67

polyschiza Lett. (Cetraria) 39
polyspora Th. Fr. (Rinodina) 49
polytropa Scher. (Lecanora) 51, 55
populneum De Brond. (Calicium) I~
PORINA Ach. 34 .
poriniformis Nyl. (Lecanora)
POROCYPHUS Koerb. 20
portentosa Wain. (Cladonia var.) 71
postumum Th. Fr. (Rhizocarpon) 1t

57

. priecavenda A. L. $m. (Buellia) 100

praponens A, L. Sm. (Buellia) 101
prapostera Nyl. (Lecanora) 54
prerimata Leight. (Lecidea) 81
praetexta Nyl. (Peltigera var.) 31
prasina Syd. (Biatorinaj 92
prasinoides Oliv. (Bacidia) 98
prasinorufa Nyl (Lecidea) 80

premuea A. L. Sm. (Biatorina) 42

premnea  Wedd. (Lecanactis) 100
107
Prevostii Th. Fr. (Lecanora) 538
. privigna A, L. Sm. (Biatorella) 90

1

i PSORA Haller
' PSOROTICHIA Massal,

proboscidea Ach, (Gyrophora) €6*, 6
proboscidea Tayl. (Parmelia) 36, 37
prolixa Carroll (Parmeclia) 37
prominula Borr. (Lecidea) 85
prominula Nyl (Verrucaria) 123, 12
promiscens Nyl. (Lecidea) S8
prosechoides Oliv, (Lecania) 60
prosechoidiza A, L. Sm. (Lecania) ¢f
prosodea Ach. {Opegrapha) 114
prostratala Stvirt. (Lecidea) T8
protrusa I'r, (Lecidea) 86
proximella Nyl. (Mclaspilea) 112*
pruinata Steundel (Arthonia) 109
pruinata A. L. Sm. (Arthonia var
108
pruinosa Mudd {Biatorella) 90
pruinosa Chaub. (Lecanora) 51
prunastri Ach. (Iivernia) 38%, 40
78
30 .
21 .
ptelreodes Nyl (Mycopornm) 138

PSOROMA Ach.
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PTERYGIUM Nyl. 25
PTYCHOGRAPHA Nyl. 111
pubescens Wain. (Parmelia) 36
pubescens Nyl. (Ephebe) 22
pulchella Tuck. (Buellia) 100
pulchella Cromb. (Normandina) 121
pilmonaria Hoffm. (Lobaria) &4*
pulposum Ach. (Collema) 26
pulverca Mudd (Biatorina)

vulverulouta Nyl (I’hyscia) 48

pulvernlenta A. L. Sm. (Graphina var.)

116
pulverulenta Ach. (Graphis var.)
pulvinata Mudd (Bacidia) 97, 98
pulvinata. Wain. (Euopsis) 23

115

pulvinatum  Koerb. (Leptogium var.)

29

pulvinatume Th. Fr. (Stercocaunlon var.)

71
punctella Nyl (Arthonia) 109
punctiformis Ach, (Arthonia) 109

punctiformis Arn. (Avthopyrenia) 132

punctilliformis Leight. (Arthonia) 108

pungens Iloerke (Cladonia) 74
pusillum Floerke (Calicium) 18
pusillum Hedw. (Endocarpon) 122%
pusillum Nyl. (Leptogium) 28
pusillum Flag. {Placodium var.) 45
pustulata Nyl. (Pertusaria) 63
pustulata Hoffm. (Umbilicaria)
pycnocarpa Koerb. (Lecidea) 857
pygmeea Ag. (Lichina) 24* 25
pyraceum Anzi (Llacodium) 46
pyrenastrella Oliv. (Arthopyrenia)
PYRENIDIACE X 119
PYREXNIDIUM Nyl 119
PYRENOCARPI AT 119
pyrenophorum  Massal.
196, 127*
PYRENOPSIDACE.I: 23
PYRENOPSIS Nyl. 23
PYREXULA Ach. 136
PYRENULACEA: 130

65%

pyrithromum A, L. Sm. (Placodium

var.) 46
pyxidata Hofim. (Cladonia) 72

quercinum Pers. (Calicium) 17%, 13

gquernea Ach, {Lecidea) 79
RACODIUM Pers. 76
radiata Ach. (Avthouiaj 109

radiata Cromb. (Cladonia var.) 73
Ralfsii A. L. Sm. (Lecania) 60

RAMALINA Ach. 40

01, 92, 94*

132

(Thelidium)

Ot
I

ramificans Nyl. (Graphis) 115
ramulosa Fr. (Synalissa) 24
rangiferina Web (Cladonia) 971

rangiformis Hoflin. {Cladonia) 74
recedens Nyl. (Lecanora) 57
recurva Hofim, (Cladonia var.) 74

reducta Stirt. (Pertusaria) 62
refellens A. L. Sm. (Placodium) 46

refellens A. L. Sm. (Placodium) 44

reindeer moss 71

repanda Nyl. (Dirini) 105

vesine Th. Fr. (Biatorella) 90

resupinatum Dalla Torre & Sarnth,.
(Nephromium) 32

reverteas Nyl. (Spilonema) 22

revoluta Floerke (Parmelia) 37

rhagadiza Oliv. (Acarospora) 59
rhexoblephara A. L. Smu. (Bilimbia) 95
rhizobola Nyl. (Lecidea) 78
RHIZOCARPON Ramond 102
rhyparodes Nyl. {Leptogium) 28
rhypodiza A. L. Sm. (Biatorina)
rhyponta Massal. (Arthopyrenia)
rimata Nyl. (Platygrapha) 107
RINODINA Massal. 49
rivalosa Ach. (Lecidea)
roboris Arn. (Rinodina)
ROCCELLA DC. 105
ROCCELLACEXE 105
roseidum Flocrke (Calicium) 17
roseola De Not. (Bacidia) 97
roseus Pers. (Beomyces) 68, 69
rubella Nyl. (Thelopsis) 135, 136*
rubidula Nyl. (Lecidea) 82
rubiformis Wahl. (Lecidea)
rubiginosa Del. (Pannaria) 30%
rubra Massal. (Gyalecta) 76, 77
rufescens, Hoffm. (Peltigera) 31
rufus DO, {Bieomyces) 69
ruginosum Nyl. (Leptogium) 29
rugosa Nyl. (Lecanora) 52
rugosa Cromb. (PParmelia var.) 37

93
133

83, 85
49

78

! Ruiziana Muell.-Arg. (Graphina) 116

: rupestre Pers. (Racodium)

Branth.
44, 47

rupestre & TRostr.

(Placo-
dium)

76

© rupestris A. L. Sm. (Synechoblastus) 27

rupestris Schrad. (Verrucaria) 125

. rupifraga Arn. (Staurothele} 130

- rusticella Nyl. (Lecidea)
. rusticula Nyl (Lecidea)

52
82

" ryssolea A. L. Sm, (Bucellia) 100

~ sabuletorum Br.

& Rostr. (Bilimbia)
94*, 96 !

sabulosa Massal. {Bilimbia} 92, 93
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saccata Ach. (Solorina) 82
sepincola Nyl. (Lecanora var.) 54
salicicola Wheld. & Trav. (Bacidia) 97
Salweiil A, L. Sm. (Acrocordia) 131
Sambuci Nyl. (Lecanora) 53
sanguinaria Ach. (Leecidea) 89
® sanguineoatra Ach. (Lecidea) 79, 80
SARCOGYNT] Th. ¥r. 90
sarcogyuoides Koerb. (Lecidea) 82
sarcopisioides A. L. Sm. {Lccanora)
SARCOPYRENIA Nyl. 125
sarmentosa Ach. (Alectoria)
saturninum Nyl. (Leptogium)
saxatilis Koerb. (Buellia) 101
saxatilis Ach. (Parinelia) 37
saxicola Massal. (Arthopyrenia)
saxicola Ach. (Opegrapha) 113
saxicola Ach. (Lecanora) 52
saxicola Oliv. (Buellia var.) 100
saxicola A. L. Sm. (Lecanactis var.)
107
saxorum Mudd (Buellia)
scabrosa Koerb. (Buellia) 100
scabrosa Th. Fr. (Peltigera) 31
seabrosa Cromb. (Cladonia var.)

51
42
29

132

101

75

Scheereri De Not. (Buellia) 100
Schiereri Arn. (Psorotichia) 24
schistina Nyl. (Lecanora) 53
SCHIZOMA Nyl 22
Schraderi Nyl. Leptoginm) 28

Schraderi A. L. Sm. (Polyblastia) 127
scopulare Oliv. (I’lacodium) 45
scopulicola A. L. Sm. (Bacidia)
scopulorwm Ach. (Ramalina) 41
scortea Ach. (Parmelia) 36
scoticum Nyl. (Spilonema) 22
scotina Wedd. (Verruecaria) 123
scotinodes Nyl. (Lecidea) 86
scotinospora Helb. (Polyblastia) 128
scotinum Koerb. {Leptogium)  27%, 28
scripta Ach. (Graphis) 115
serobiculata DC. (Lobaria) 34
seruposus Norm. (Diploschistes)
66*

98

63,

scutata Koerb. (Peltigera) 31
semipallens Nyl. (Lecidea) 81

Sendtneri Krempelh. (Polyblastia) 127

sepincola Wain. (Cetraria) 39
septata Rehm (Stenocybe) 18
serpentina Nyl. (Graphis var.) 115
siderella Nyl. (Opegrapha var.) 114
silacea Ach. (Lecidea) 88

siliquosa A. L. Sm. (Ramalina) 4]

simplex Br. & Rostr. (Biatorella) 90
simplex Wain. (Cladonia var.) 73

simplicior A. L. Sm. (Bilimbia var.} 96
sincerior B. de I.esd. (Liccania var.,) 60

IXDEX

sinopica Massal. (Acarospora var.) Y
sinnatum Massal. (Leptogium) 28
sinuosa Ach. (Parmelia) 37
smaragdula Massal. (Acarospora) 59
smaragdula Knowles (Lecidea var.) s
SOLORINA Ach. 32

sophistica Muell.-Arg. (Graphine)
sophodes Th. Fr. (Rinodina) 49
sordida T'h. Fr. (Lecanora) 53, 102
sorediata Th. Fr. (Parmelia) 38
sorediatum Hook. (Endocarpon)
sorediza Nyl. (Lecidsa) 86

117

123

© soreumidium A. L. Sm. (Rhizocarpomn)

© speciosa Nyl. (Physcia

, STAUROTHELE Norm,
stellaris Nyl. (Physcia)

. STEREOCATULON Schreb.

102
spadicca Nyl. (Arthonia var)) 108
sparsellum A. L. Sm. (Mycoporellumi
133
48
spectabile Massal. (Arthothelium) 116*
sphsrocephalum Waklenb. {Calicinm)
17
spharoides Koerb. (Bilimbia)
SPHAEROPHORACE.X 18
SPHAROPHORUS Pers. 18
SPHINCTRINA ¥Fr. 18
spilobola A. L. Sm. (Arthopyrenia)
spilomatica Th. Fr. (Xylographa)
SPILONEMA Born. 22
spinosa Leight. (Cladonia var.) 74
spodiza A. L. Sm. (Biatorina) 91
spodochiroa Ach. (Gyrophora) 67
spodomela A, L. Sm. {Lecania)
spodophaiza A, L. Sm. (Lecania)
spongiosa Carroll (Solorina) 3¢
sporodivza Stirt, (Lecideca) 83
spuria Kocrb. (Buellia) 100, 101
spuria DC. (Peltigera) 51
squalida Jatta (Bilimbia)
SQUAMARIA DC. 51
squamosa Hoffm. (Cladonia) 72
squamulosa Th. Fr. {(Acarospora)
squamulosa A. L. Sm. (Bilimbia)
96

94, 95

132
111

GO
60

95

5+
93,

129
19
stellata Mudd (Graphis var.)
stellulata Mudd (Buellia) 100
STENOCYBE Nyl. 18
stenophylla Ach. (Parmelia var.)
70
stereocaulorum A, L, Sm. (Blatoring)

94
STICTA Schrelb. 33
STICTACE.LL 32
stictoceros Hook. (Iivernia var.) 410
stigmatella Ac T Sm. {Arthopyrenia)

132

113

37
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-

Stigmatidium Meyer 117 symmicta Ach. (Lecanora) 54
stigonellum A. Zahlbr, (Cyphelium) 18 - symmictera Nyl. (Lecanora) 54
stilicidiorum Hepp (Placodium var.) 46 1 sympagea Nyl. (Lecanora var) 45

strepsilis Wain. (Cladonia) 72 sympathetica Tayl. (Lecidea) 87
striatula Wahlenb, (Verrucaria) 123 | symphorea Nyl (Synalissa) 24
stygia Ach, (Parmelia) 36 " SYNALISSA Fr. 23

subarenaria A. L. Sm. (Rinodina) 50  SYNECHOBLASTUS Trev. 27
subareolata Nyl. (Pyrenopsis} 23 » synothea Koerb. (Biatorina) 91, 92
subaurifera Nyl. (Parmelia) 36 syringea Th. Fv. (Lecania)  58%, 60

snbeana Ny). (Alectoria) 43

subcarnca Ach. (Lecanora) 54, U3

subcornuta Nyl. (Cladonia var.) 73 - tabidula Nyl. (J.ecidea) 88
subcoronata Nyl. (Cladonia var.) 75 tartarea Ach. (Lecanora) 56
subdeprossa Nyl. (Lecanora) 57 Taylori Mudd (Arthopyrenia) 132
subdetersa Nyl. (Physcia) 40 teqularis (Liccanora) 45
subdisciformis Jatta (Bueilia) 101 teickolyta (Lecanora) 46
subdiscordans Nyl. (Chiodecton} 118 teichophila Jatta (Rinodina) 50
subexigua Arn. (Rinodina) 50 TELOSCHISTES Norm, 44
subfarinacea Nyl. (Ramalinaj 41 . Templetoni Wain. (Lecidea var,) 92
subfurva Nyl. (Lecidea} 88 tenax Sm. (Collema) 26

subfusca Ach. (Lecanora) 52 tenebrans Nyl. (L.iecidea) 88
subgyratula NyL (Lecidea) 88 tencbrica Nyl. (Lecidea) 85
subimbricata A. L. Sm. (Lecanora) 52, i tenebricosa Nyl. (Lecidea) 79

51 tenella Bitt, (Physcia) 49
subkochiana Cromb. (Lecidea) 85 tencra Nyl. (Lecidca) 81
sublatypea Leight (Lecidea) 86 tenuifera A. L. Sm. (Porina) 135
sublivescens A, L. Sm. (Lecanora) 54 @ tenuifolia Wain, (Cetraria var.) 39
submersa Scher. (Verrucaria) 124 tenuisectum A, L. Sm. (Cetraria var.)
submicans A, L. Sm. (Arthopyrenia) 33 '

133 tenuissimum Koerb. (Leptogium) 28
submeestula Nyl. (Lecidea) 82 " terrestre Wats, (Thelidium) 126
subnigrata A. I.. Sm. (Biatorina} 93 terrulentum Nyl. (Collema} 26
subsphearoides A. L. Sm. (Biatorina) Y1 : tessellata Fl. (Lecidea) 86
subsquamosa Nyl. (Cladonia) 74 tesserata Nyl. (Lithographa) 111
subsquamulosa Nyl (Bxomyces var)) ' testacea Ach. (Lecidea) 78

69 tetrastichum A. L. Sm. (Placodium) 47
subtartarea Nyl. (Lecanora) 56 Thamnolia Ach. 43
subtile Nyl. (Leptogium) 28 theleodes Th. Fr. (Polyblastia) 127*
subtile Tuckerm. (Thelotrema) 65 128
subturgidula A. L. Sm. (Bilimbia) 95 & THELIDIUM Massal, 126
subumbonella Lamy (Lecidea) 87 THELOCARPACEAL 136
subvarians Nyl. (Arthonia) 109 THELOCARPON Nyl. 137
subviridescens A. L. Sm. (Bilimbia) 95 ;| THELOPSIS Nyl. 135
subviridis A. L. Sm. (Biatorina) 93 thelostomum A. L. Sm. (Thrombium)
succedens A. L. Sm. (Buellia) 101 128
succina A. L. Sm. (Porina) 134 THELOTREDMA Ach. 64
sulcata Tavl. {Parmelia) 37 THELOTREEMACE X 64
sulphurea Nyl. (Coniocybe) 17 THERMUTIS ¥r. 21
sulphurea Ach. (Lecanora) 55 Thouarsii Mudd (Sticta var) 34
sulphurea Schar. (Pertusaria) 64 thrausta Ach. (Alectoria) 43
superellum Nyl. (Thelpcarpon) 137 THROMBIUM Wallr. 128
superiuscula Nyl. (Lecanora) 57 tigillare Ach. (Cyphelium) 18
supernula A. L. Sp1. (Biatorina) 93 tiliacca Ach. (Parmelia) 36

)

Swartziana Syd. (Arthonia var.) 109 . tomentosum Fr. (Stercocaulon) 71
sylvatica Ifoffm. (Cladonia) 71 , torquata Nyl (Lecanora) 55
sykratica Ach. (Sticta) 33 torrefacta Cromb. (Gyrophora) 67

sylvicola Flot. (Lecidea) 86 ; trabinella A. L. 8m. (Chenotheca) 16
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trachelinum Ach. (Calicium) 17
trachona Arn. (Bilimbia) 97
Trachylia 16, 18

trachyna Nyl. (Cladonia) 73

tremelloides S. F. Gray (Leptogium) 29 .

tribacia Nyl. (Physcis) 49

~trichialis Th. Fr. (Chenotheca) 16
Tripe de roche 11

triphragmia Boist. (Buellia var.) 100
triptophylla Stiz. (Pannularia) 29
triseptata A. L. Sm. (Bilimbia var.) 96
tristicula Th. Fr. (Polyblastia) 127
tristis Wallr. (Parmelia) 36
truncigena Hepp {(Gyalecta) 77
TRYPETHELIACEAR 137
tubaformis Massal. (Sphinctrina) 16
tubulosa Mudd (Parmelia var.) 35
tumidula A. L. Sm. (Biatorina) 92
turbinata Fr. (Sphinctrina) 16
turgids Hofim. (Cladonia) T4
turgidula Fr. (Lecidea] 79

turgidum Cromb. (Leptogium) 28
Turneri Nyl. (Lecanora var.) 56
Turnerianum A. L. Sm. (Placodium) 47

uliginosa Ach. (Lecidea) 80
wlophylla Nyl. {Platysma) 39
wlothriz Nyl. (Physcia) 49
UMBILICARIA Hoffm. 67
umbonella Nyl. (Lecidea) 88
umbraticuls A. L. Sm. (Lecania) 60

umbrina Br. & Rostr. (Bacidia) 97, 99

umbrina Massal. (Lecanora) 53
umbrinofusca Oliv. (Rinodina) 50
umbrinus A. L. Sm. (Staurothele) 130
uncialis Web. {Cladonia) %1
upsaliensis Nyl. (Lecanora) 56
urbana Nyl. (Lecanora) 54
urceolaria Nyl. (Pertusaria) 63
urceolatuin Tuck. (Conotrema) 65
USNEA Dill. 41

USNEACEZE 39

valentior Nyl. (Lecidea) 81
varia Ach. (Lecanora) 51%, 54
varia Pers. (Opegrapha) 114

variabile Nyl. (Placodiam) 46
varians Nyl. (Arthonia) 109

. Wallrothii Fl. (Lecidea)
. Wulfenii DC. (Pertusaria) 64

120N 1992

INDEX

{ VARICELLARIA Nyl. 64

velata Nyl. (Pertusaria) 62

. velutina Th. Fr. (Thermutis) 21*

venosa Massal. (Enterographa) 117 -
venosa Hofim. (Peltigera) 3i
ventosum Massal. (Hemuatomma) 61

 venusta Oliv. (Physeia var) 48

vermicularis S. ¥. Gray (Cerania) 43
vermifera Leight. (Melaspilea) 112
vernalis Ach. (Lecidea) 80
VERRUCARIACEE 152

" verrucosa Laur. (Iiceanora) 56

verruculosa Mudd {Buellia) 101

versicolor Tuckerm. (Lecanora var.) 52

verticillata Floerke (Cladonia) 73

violacea Th. Fr. (Bilimbia) 6

virella Dalla Torre & Sarnth. (Physcia
var.) 49 .

viridans Koerb. (Lecidea) 84

viridans Nyl (Verrucaria var.) 125

 viride A. Zahlbr. (Coriscium) 119, 121*

viridiatra Scheer. (Lecidea) 86
viridiatrum Koerb. (Rhizocarpon) 103
viridis A, L. Sm. (Gongylia) 1u8, 129*
viridis Pers. (Opegrapha) 114

- viridula A. L. Sm. (Arthopyrenia) 133
. viridula Ach. (Verracaria)
- vitellina Muell.-Arg. (Candelariella) 48

124

vitellinaria Nyl. (Lecidea) 83

- vitellinulum A. L. Sm. (Placodium) 47
. vittata Nyl. (Parmelia) 35

vulgata Ach. (Opegrapha) 114

78, 80

xauthococca Sommerf. (Lecidea) 83

' xanthodes Nyl. (Opegrapha) 114

xantholytum Nyl. (Placodium) 45

. XANTHORIA Th. Fr. 44

xanthostoma Ir. (Pertusaria) 63
XYLOGRAPHA Fr. 111

?xyﬁgifra.phoides Nyl. (Ptychographa)

zonata Koerb. (Opegrapha) 114
zonata Wain, (Lecanora var.) 57

Vrlpdor L 8

sy



CORRECTIONS

>age 54, line 15, for Andrewsii read Aundrewi.

54, line 8 from bottom, after subimbricata for Th, Fr. read A. L. Sm.
60, bottom line, insert A. Zahlbr. affer ericetorum.

62, half-way down, for opthalmiza read ophthalmiza.

65, lines 9 and 8 from bottom, for actinostoma read actinostomus; and
- Jor ceesioplumbea read cesioplumbeus.

67, half-way down, for artica rcad arctica.
79, line 23 from bottom, for Fée read Fr.
79, line 21 from bottom, for ¥'r. read Fée.
99, Fig. 52, for Bacidia rubella Massal. read Bacidia luteola Mudd.
101, line 19, insert Koerb. after leptocline.
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