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PRE F.\ (' E 

TIlE ohject of this Handhook is to supply a portable guide to the 

det~rmination of the British Lichens. It is based on the" Monograph 

of the British Lichens," hy the same author, which is a descriptiye 

catalogue of all the known British species, puhlished by tbe Trustees 

of the Briti"h :\1 \1SClllll."' 

The Handboc,k ;.;upplies dctailed dCl;criptions of the families um1 

genera; the distinguishing cha racters of the 

in a key ullder the genml. A typical species 

the genera; the figures hayc heen drawn hy 

the plates ill the Monograph; a few are new. 

DEl'AHT]\["~NT 01' BOTANY, 

BmTISH l\[USEUM (NA1'UILlL Jfl;;TOI\Y), 

Cllmt\\·FJ.], UOAD, LO;\lJo:;, S.\Y. 
Jlrtl'ch, lU:.l1. 

species are'indicated 

is figurec1 in 'most of 

l\I r. P. Highley from .. 
.1.. B. RBNDLK 

* .\ )Inno::;mph of til<' Briti;;h Liehcn;;. Bv A. Lorrain Smith, F.L.S. 
Part I. (1m,';), pp. 51U, plates 71; price £1 10~. Part II. (lUll)' pp. 409, 
plates 53; price £1. 
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[N'rRODUCTION 

THE LICHEN-PLANT. 

LICHENS are a class of thallophytes of lowly organization that inhabit 
soil, rock, wood, trees, etc. The vegetative thallus is of varying fonn and 
colour; the reproductive organs arc akin to those of fungi. The~- differ from 
,tll other members of tlJe vegetahle kingdom in their composite structure, 
being formed from the union in intinmte 
,;ymbiotic relationship of two separate plants, 
1\ fungus and an alg[c. This can easily be 
llemonstrated in any part of the thallus or 
yegek\tive structure; a thin section, examined 
under the microscope. shows a ground struc
ture Of colourless cells or hyphrv, the fungal 
elements; and a series of green celh; which 
are the algte. If the latter arc confined to a' 
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
merous (fig. 1). 

This old division of lichenil into hetero
merous and homoiomerous does not entirely 
correspond with the model'll more exact 
system of classification based on the repro

~FIG. 1.-5ection of homoja
rneI'()US thallus of Collelila. 

X 250. 

ductive organs; but the type of structure thus indicated is generally 
well marked, and [1 Y",luable character in identification. 

Fungal clemcnts of the thalhs.--These have undergone considerable 
modification as lichen constituents, and cannot as a rule be traced back 
to "'ny particular species or genus of fungi. The British lichens, however, 
[1re all associated with Ascomycetes, and "'pproximate to certain groups 
within that class of fungi. In the tropics there are lichens in which the 
fungns belongs to the Hymenomycetes. 

Lichen-hyphm, as they issue from the germinating spore and lay hold 
011 the algm, (Ire thin-walled, und similar to those of fungi (fig. 2). The 
various tissues are formed by the branching and septation of these hyphm. 
In the growing rf)gions, 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 tbe medulla, the walls becollle 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 pseudocparenchyma (plectenchyma). It :trises 
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from the vertical, lllultiseptate tips of the hyplll:e which lie closely paelmd 
toaethcr amI present thc appearance of cenul~w structure. In man)' cortices, 

b marc especially of crustaceous lich"ns, the walls 
;? ~ll'e so swollen that thc ccll·lumen practi,cally 

/ disal'peltrs ltml tho tissue becomes an am'orphous 
(' . II gelatinized mass. 
{/'. _,~,b Strengthening elcmentH, arc. provided by the 

_. .t ,: coherent parallel growth of thwk-walled hypha, 

FIG. 2.-a, Germinating spores; 
b, elasping filamellts ; c, algal 
cells. (After Bonnier X 350.) 

which form fibre-like bundles or chondroill 
strands that give support to the thallus. 

Lichcn-hyphm retain wany of the ch"racter
istics of those of the higher fungi. Pure cellulose 
has not been found, tlw cell-wfdls being formed 
of various hemi-celluloses, and nearly all the 
cell-membranes contain 11Iore or less chitin. 
'rhe cells enclose a nucleus, protoplasm, glucoses 
and sometimes oil-drops; glycogen occurs in the 
cells of the reproductive system. Sl'hmroid cells 
filled with grcenish oil !l,re rt constant feature 
of the lower rhizoidal byer of calcicolous 
lichens; oil cells [tlw occur oce!lsionally in other 
lichens. 

Algal ct:!lIIents of the thaII1l8.-The algal constituents of the composite 
thallus blllong to the two classes-(l) l\Iyxol'hyce,e, generally termed· blue
green alga;, and (2) C1110rophyc8<e, which ttre referred to as bright-green. 
l\Iost of them are aerial forms and, in a free condition, they inhabit moist 
shady situatiori'N. 'l'hey multiply by division within the thallus; zoospores 
are never produced except in cultivation outside the thallus. ClLlorella 
which reselllbies ProtocoCCll8 in form and size has been proved recently * 
to be the g}midium of m"ny of our common lichens. It increases \yithin 
the thrtllus by the formation of apbnospores 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 alg,e severally belong is afton uncertain, but their 
distribution in British lichens is somewhat as follows:-

1. l\Iyxophycem associated with Phycolichenes\ many of thern gelatinous 
lichens (tig. 3). They are:-

Scytonema occurring in Thl'nnui£8, 8pilollema, Lr1Jlogidilllll, Gya
lect(~ (in part), Plac!Jnlhiu?Il, Polychidilllll, l'ol'ocY)J7llls and 
Coccocal')Jia. 

Stigonema in Ephebe and Ephebcia. 

Glmocapsa in Euopsis, Pyreno)Jsis, SyJlalissa and P8orotichia. 

Nostoc in COZZL'lIIa, Leptogiulll, l'eltigera, Panllaria and l'al'mcliella. 

Rivularia in Lichina and Pterygiulli. 

Nylander gave the name gonimia to tho blue-green algm of the thallus, 
retaining the term gonidia for the bright·green species. 'rhe distinction io 
not generally maintained. 

,,* Paulson &:; Hastingz in Journ. Linn. Soc. xliv, pp. 4\)7-50G,..19:lO. 
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4 BRITISH LICHENS 

2. Chlorophyccm associateJ with Archilichenes (fig. 4) as follows :-

Protococcus (Cystococcus. Pleurococcus) or probably only 
Chlorella and Palm ella in the grc"ter nUlllber of the larger 
lichens and in many crustaceans genera, such as L'I?canora, 
Lccidca, Pcri1lsaJ'ia, VCI')'llcayia, etc. 

Trentepohlia in CccJlogoni1ml, Dirina, Roccella, Graphidac{'Cl', Pyre. 
nulacect', and also in Thelolrema and Gyaleda, rarely in Lccanora 
and Lecillca. 

Cladophora in RllcodiulII. 

}'IG. 4.-Bright-gteen al!l.tc that form gonidia. a, PI'otoCO('cw~ ; 
h, Palmella; c, Trentepohlia .. d, Cladophora. (a, lJ, X 250, 
after Hassal; c, after Cooke, X 250; d, after West, X 60.) • 



INTRODUCTION :") 

• 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 colonr, as in GZmocapsa; or t.he strings of cells 
may pe broken up, as occasionally in Nosioc, Seylonclna, etc. Among the 
Ohlorophycere, there is occasiowtl change of form both in l'rotor;ocClls and 
in Trentepohlia,. they revert to their original appearance in free culth"tion. 

MORPHOLOGY. 

• There are three principal t;ypes of lleyolopmellt in tho vegetatiye body 
or thallus of lichens:-

1. Crustnccous, or encrusting lichens which spread over trees, rocks or 
soil, with a more or less well-developeL1 crust yarying in thickness, form and 
colour. The thallus consists generally of an upper cortical layer of hypha' ; 
beneath the cortex a zone of algal cells amI lower still a medulla of fungal 
filaments, ·the latter resting direcbly on the substratum; sometimes the 
crust is only a thin structureless mixture of hyphiu and algle. Though 
mostly superficial the crustaceons thallus is, in certain genera or species, 
partly or wholly embe.lL1ed in the bark or rock all which it growH. It is 
thus often difficult to recogni)le the different tissues. The lower hyph,e in 
many of the superficirll species form a thin spreading layer caUeL1 the 
hypothallus; it is llSIUllly dark in colour nml often appears ~s a bbck 
border-to the thallus, either as a firm limiting line or as dendritic filaments. 
A patch of crustaceous lichen on tree or rock may belong to one species and 
yet be composed of many indivitInals which Imye started from different 
centres, each growing centrifugally. The dark lines chiefly" occur where 
the different individuals encoullter each other. A striking instnnce of such 
intersecting lines occurs in the thallus of the well-known Bhizocarpon 
geographiclllll. Strong boundary lines also fre(jucntly divid~ different 
species inhabiting the same substmtum. 

2. Foliose, foliaceo1ls 01" leafy lichens: as the name implios, these are 
spreading leaf-like expansions of one or many lobes, which nr1here mom or 
less firmly to the support on which they grow. Like the crust'lceous form3, 
they are dorsiventral in structure; the upper surface is provided with a 
distinct 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 hairs or with rhizoids formed of 
strands of hypha: that are chiefly organs of attachment. 

3. Frlltico8e OJ' shrnbb!J lichens: these are upright bnmching forms 
rising from a basal point, and they are either cylilll1rical or strap-shaped. 
The structure is radial, with a central pith of fungal hyphm, a surrounding 
band of algffi anL1 an outer cortex of fuugal elements. There is considerable 
variety of form in this group from the short, stiff, strap-shaped lobes of 
some Barnalinll' to the long pendulous thread-like strands of Alectoria 
or Umea. Intermediate forms connect these ditrerent groups. In the 
Cladoniacem there .is a basal thRllus, either crustaceous or of small lobes, 
and there is also an npright stalk c,tlled a "podetium," which in many 
cases opens out into a cup-like structure called a " scyphus." The podetia 
may be simple or branched, and as the reproductive bOllies in this family 
are borne on the tips of the branches or on tho edges of the scyphi, tho 
upright thallvs has been frequently regarded as a modified fruit-stalk. , 
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VEGETATIVE STRUCTURES PECULIAR TO THE LICHEN-THALLUS. 

So}'('(lia.-These are small powdery bodies that consist of one or seven,l 
alg"l cells closely surronnrled by lichen -hyphie. They occur "s g~.eyish 
powder on trees, or on the ground, reprcsenting the first stage at thallu~ 
formation; as whitc or greyish granules on the s([uamules and podeti" of 
many Clmloni,,·, or they "1'e massed on the surbce of the thallus into well
defined pustules called somlia. Tho soralium is formed by an increased 
growth of soredial gonidia [1nd hyphiB at certain points within the thallus, 

FIG. G.-Vel'tkaI se(~tion of thallus and ecphalo,llmn of Peltifreta, 
a,pldhoFa. A, C'ellhalotliulll; B, 'l'halln.c;. Ie, ('Ol'k\":; !.!:, gOllidia; 
111, medulla. (nl'eatly maglJitied.); 

the oyerl)'ing ~issue finally bursting and allowing the escrlpe of the soredia. 
Horalia are generally const[1nt in form an(l ill position on the thallus. 
Each sorediulll can gi\-e rise to a now lichen-plant. It is a method of 
vegetative reproduction that secures [I ready and wide dispersal of species. 

Isidia.-'l'he isidium is a small outgrowth from the surface of the thallus 
which contains both the aJgal and fungal eOllstituents, but differs from the 

.FlU. 5.-Verticill ~ectioll-of hdCl'(lllHJI'(lU:-' thallns and cyphella of Stieta ~1I. 
A, ('yphel1a; L'b upper cortex; ('~, l(HVL'f cortex; g, ,!..;"ollidia ; 

m, medulla. (Greatly magnified.) 
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s~ralium in being coyered by a cortex. li SUftUy the isidia al'e like minute 
COlles on a narrow sk11k; occasionally they are branchetl. 

Ccphalodia .--On the thallus of yarious lichens there are deyeloped 
abnocmll'l, and generally darker-coloured swellings, tubercles or ,nuts, 
composed of the normal lichen hypha·, but containing '" different algal 
constituent, which is almost inn1ol'iably one of the }I,\-xophycere (Nos/ol', 
SI'igoncma, ctc.). Cephaloclia are constant in form and occur as flat orbi· 
cular light· coloured expansions (Lccallol'a gelidll), groups of dark branchlets 
(Loba/'ia lacilliatn), or irregular warts (Pc/lirri'a, 8Icl'l'o('(11170n). They 
o\lso forl1l internal packets in certain species, which are termed endotrophic 

• cephalodia. They are probably of value in retaining moisture (fig. 5). 
Cypliclhl' ((nil Ps('u,zo-<'!lphcllcc.-These H.l'e small roundish bodies 

seattered over the lowor surfaoe, mostly in the genus Sf icia. Thoy are 01 
definite form with a distinct rim (cypholhe), or they are mere openings in 
the C:Jrtex through which hypha· project (pseuclocyphelh). They sen-e 
most prob,i1bly ltS aerating organs as do the bare areas on the uncler surface 
of Lobaria pnllllOllfl ria, etc. (fig. 6). 

Definite breathing pore,; hrwe been d81110nstrated in only one lichen, 
Pannelia {',mspcmia; but openings and breaks occur fr8(I11ently and allow 
reaily communication between the internal tisslles an,l the outer air. 

REPRODUCTIVE ORGANS. 
Apnl7u'cia rlilll f','!'ithl'cifl.--\YitlJ the exception of a few tropical genera 

of Hymenolichenes, nJl known lichens belong to the subclass Ascolichenes 
"nd produce their spores in fruits-apothecilt or perithecil1-somewhat 
similar to those of the Ascomycetes. • 

ApolhcciIl1ll.---An open fruit with," morc or loss expose(1 disc, com
parable to that of the Discolllyeetes among fungi. The silllplest type of 
apotheeiul11 is formed solely from the fllllg,t] constituent itS in the r.ecicleaceu:, 

VI(L i,--Vortical i-wction of leC'iLlC'ill(_' apotllel'inm. a, asci; 
1'" ]lal'aphy~e~: L', ('pitlrcdnm: II, hyplltht'('illfll: V.I1l, 
pr0tl(~[' margin. (Oreatlr magnitied.) 

usually ,t rOllll<l hutton·like <lisc, which is eitheJ' soft all,l often brightly 
colollred (bi'Ltol'ine) (fig. H). Ol' dark and mostly hard ,mel carbonaceous 
(lecideine) (fig. 7). The <lise j" formetl of coml',wt (Jpright row~ of asci 01' 

thecte (a) which contain the spore's, ana of simple 01' branched sterile thieacls, 
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the paraphyses (p), of which the tips gcnerall~' project bey011<l the asci and 
form the epithecium (c). Thc combined asci and paraphyses are the 
hymeniull1. The tissue of the fruit immcdiately below the h~'meninm is 

}'W. S.-Yel'tieal Heetion of hintorine apothcl'illlil. 
a, asci; p, pal'aphy;.;es; c, l'llitlweinlll h, llypotlll'
cium. (G t'l'atly lila~llifjed.) 

the hypotheciull1 (h), and as continue(lnp an(lround thc fruit is called the 
parathecimu or "propel' margin" (p.m). It ma~' be formed of loosely 
interwoycn li~~lt·colonl'c(l hypha;, 01' it muy be (lark amI carbonaceous. 
Frequently it is exclnded by the growth of the disc (fig. k). 

In the lllorc highly developec1 lecallorine aIlothccinJll (Jig. (1) thc tlmlline 

t\ln p 111 

J"J(~. 9.-Yel'tit'al section of lecanorilll' apothecinlll. 
a, asci; p. l,araphyses ; c, cpithedum ; g, gunidia."; 
h, 11) potllL:L.:illlll; p.m, Pl'Ollt'l' lt1arg-ill; tll.m. 
t.hallille lllHl'gill. (Creatly mag-Hilit'!l.) 

tissue containing gonitli:l dc\clops along with the other a[lothcci,t] tissucs. 
This ~,ltel' l'l'otcdiYe wall 01' mnphithecium is gencl'ally callcel the" thallinc 
llmrgin" (th.lll); it closely surrounds and forms an integral 1lHl't of the 
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apothecium. Apothccia yal'y greatly in size from about o· 25 to 10 mill. or 
more in diameter. 

PaJ'ithccilllll.--\Yhen the fruit is a closc(l 
opening. or ostiole it is called a pcrithcciulll 
surrounde<l by a wall and the perithecium 

bo(1y with only a lmrrow 
(fig. 10). Generally it is 

is then entire (a), or the wttll is ttbsent or 
reduced to a thin line below the base and it 
is then described as dimiili"tc (b). Pcri- 0 0 0 0 

thecia are always slllall bodies and usually ~<)<lQ 0'(> 0° 

£hey are partly'immcrsed in the thallus ~r 

o ., <I '0· (> CI 

" 0 Q Q (> 
(> 0 0 0 (10 

• substratum. a 
As a rule lichen-fruits grow slowl.Y. 

Spores may be produced almost any time in 
the yenr, Lut for n number of species there 
is a donLle spore-bearing set,son, in spring 
and again jn autumn. The same fruits often 
persist for seycral years, new asci being C011- ., •• '0'.\ 
tinually formed. It is therefore 110 unusual b 
experience to find tlw spores she<l in seem

}'I(;. 111.-\~erti('al sectitm of IWl'i· 
the{'j,'l. :1, entire; h, lUmidillf,e. 
"Gl'eatly enlargt'd, diagraltunatk.) 

ingly well-frllited lichens. 
Lichen spores \"ary considerably in size, 

for111, septation and colour. 1) sually there 
are 8 .in the ascus, but in some genem or species tho t,seus conhins only 
one large spore, in otllers they are innumerable and of snmll dimensions. 

FIG. 11. - ~l ulti·nlleleate 
spore of Leeidea 8an~ 
gninaria val'. affinis, 
with gCrlllinating tuJ)e~. 
(After tie Bary. X ahout 
250.) 

The largest spores are found in 1'1'I'11l8I1ri((. and ill 
Variedlaria, the I-septate spore of tlH::_lattcr measur
ing up to 3;;0 I-' x 11:3/". In the family, Ph,vsciaceR', 
the cross wall of thc septate spore is so thickened 
that the lumen of each cell is reduced to a snmll are", 
at the ends; hence the term polari-bilo(}ul'Ll'. This 
is a type vf spore withont any pamllel among fungi. 
E'Leh cell of a septate spore may gi,-e rise to it hyphal 
filament 011 germination. The large one-celled spores 
of Pcri1lsal'ia and other lichens contain many nuclei 
and produce germilmting tubes all over the· surface 
(fig. 11). The newly formed hyp}ml filaments be
come associated with an algal cell, and deyelopment 
proceeds (fig. 2), or, if no alga is encountered, the 
hyphre in time die off. In some genera, of Pyreno
carpaC8fP (EndoclIl'jJon and Stalirothele) gonidia 

Occur in the hymenium alongside of the asci. They escape from the 
peritheciit with the spores, and together they build up a new pbnt. 

SpcnnogO)l1'8 01' Pycuirlia.-'rhese are small perithecia-like bodies which 
occur on many lichens, generally scattered oycr the tlHtllns, but occitsioll>tlly 
confined to (lefinite areas: to the periphoryof the lobes (Parillclia, p71!J80rles), 
the Illnrgins (C(,t)'(ll'ia i8ial1llicII) or the tips of the podetia (Cladonifl). They 
vary in form, bein~ ovoid, globose, etc., and sometimes irregular, with folds 
of tissue projecting illwanls thus subcliYi(1ing the intel·ior. ~e inner wall 
is lined by simple or Im1,llche,I hyphce, the sterigmatit, or by a cellular tissue 
on which spermatia are horne. The spel'lllatia '11'0 usually minute, an,1 
more or less c.dimlrical, and ,u'e pro\"ided with a cell-wall itilll contain tL 

nucleus, etc" .i\bny lichenologisto haye 100ke,I Oll these bodies as the'11111,10 
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orglms of the pbnt bearing non-Illotile spermatia. They R.re lltrgely function
less, and as germination of the" spermatilt" has been observed iri a number 
of forllls, it seems probable that they should rank rlS secondary fruit forms 
or pycnidia, their contents would then be more properly described as 8p01'O
ph ores mld pcynidiof'pores. 

The form of tho sterigll1aht (or sporollhores) varies, and the differences 
have be ell ma(le use of in classification. Nylander diyided the spermogorles 
into two groups: those with simple" sterigmata" and those with ,. arthro
sterigmata." In the former, the Illore usual type, the ~terigll1ata are more 
or less upright, variously bmnched, and sometimes anastomosing; they ar8 
usually sparingly scpt'tte. aad the spernmtia (U'e "crogenous on the tips of 
It s8combry branch. The Ilrthrosterignmta arc divided up into short cells, 
clLch cell directly giving rise to a pleurogenous spermatium (or spore). This 
type of sterigma is foul1<l ill Physcin aml SI1:c/o. In R ndoca IjJon the arthl'O
stcl'igm'Lta form a tissnc lining the wall. 

The spcrnmtia also show gl'Cl1t vari,ttion in form. l: smelly they are 
extremely minute, or if elongate, extremely narrow and thread-like. t)OnlC 

undoubted pycnidia contain larger stouter spores which do not differ from 
the others except in size, though the term ., pycllides " W'eS ,yholly reserved 
for these by Lindsay. 

PHYSIOLOGY. 

Nllll'ition.-In the higher pl:tllts there are green cells contltining chloro
phyll ,mel colourless cells forming tissues with different functions. 'Ye find 
the same distillctions between tho tissues in lichens, but with this greut 
diflcrellee, tlmt wherens, in the higher plants, all the cells IHwe the same 
initinJ starting point, in lichens, the two kinds of cells h,we a widely separate 
origin. In lichens, flS in the higher ph1nts, the green cells-the lichen 
gonidia-dq, the work of assimilation nnd by photosynthesis prepare carbo
hydrates for the whole plrmt. 'rhe colourless cells or h;yphffi ,"re the orgltns 
of absorption, '1lld, in return for the algal carbohydmtes in the form of 
sugars or glucoses, they supply water, nitrogenous substances and S[Llts, 
which the\' have absorbed from the substratum or !rom the environment 
awl cOlwe~kd into ,1 stttte in which they can be used by the protoplasm of 
the green cell. 

S!fl/l/;iosis.-The relationship between the two organisms W,tS at first 
rcgal'dCll as tlmt of alglCI host ami fungal plLntsite, but further consi(lerntioll 
showed that this view was not entirely satisfactory, and Reinke pointed out 
that each member of the joint thallus might be regal'llec1 as the "consort" 
of the other. This view was fnrther elaborated by de Bfll'y, who brought 
forward a simihtr theory of ,. symll/;osis," or conjoint life with more or less 
ad vantage to each lllember or symbiont of the dual org[lnislll. The ~dga 
umloubtedly grows with great I'igour ill the lichen-tllltllus, being excited to 
increased vitalit:y by eontcwt with the fungus, or by COIlllitiollS, such as 
increasellllloisture, supply of inorganic sfllts, shelter, etc., thtLt ,11'8 specially 
favourable to its growth. On the othel' h,m<l, the fungu!, withdraws from 
the ,dg,t the ~cssar,\' carbohydmtcs. Tho presence of hyph,e within the 
algal cells observed ill certain lichens, ,mll of empty alg&l lIlcmlmmes in 
others, testify to the oec,"sional harmful ravages of the f\1ng\1~; but any 
theory of lichells as merely pamsitie fungi is incompatible with tho con
tinuot't'S healthy development of the lichen plant. 
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• Excretol'y ]lJ'Oilllct8.--In llHm~'lichens there is an ahundant formation 
of oxalate of lilllc; it is laid down in crystDJs Oll the outsitle of the hyplHe, 
medullary or cOl·tical. In Lccal1ol'a c8c1Ilellta, [t limestone desert lichen, it 
has Qeen'~ proved that the crystal,.; form sixty per cent. or more of the dry 
substance of the thallus. 

~l'here is also an enormOllS p)'o<luction of lichEn acids, organic proelucts 
of ·varying chemical forl1luLc founel only ill lichens, and due undoubtedly to 
the peculiar symbiotic relationship of fungus and alga. Among the best 
known are parietin (chrysoph,mic "cid), which gives the brilliant yellow 
oolou1' to several lichens, ani! the valuable series of acids thnt produce the 

·orchill of commerce, called also c1](1118ar ancl litmus. Orehill provides ,I 
beautiful !mrple dye, aIlll though it can be extracted from a number of 
lichens, the chief cOIlllnerci,1l source is Roecclla lincto/-ia which grows in 
great abun(lance on the rocky coasts of southern Europe. The crustaceaus 
lichen Lecauo/'I! farial'ea "Iso yields a pmple <lye. • 

ECOLOGY AND DISTRIBUTION. 

Lichens arc xerophytic in structure [1]](1 well-a<1aptcd hy their composite 
nature to withstand extreme drought anel extreme we[lther conditions. In 
some cases ",,,tel' mny he absorbed froll! the soil, but in most lichens the 
habitat precludes that possibility: they live nearly always in xerophytic 
cOIlllitions----on the bark of trees, on the hare rock, on acid moorlfl1l(l soil, on 
sandy. wastes 01' hy the 8e[181101'(,. The hyphm swell up an<l ret"t,in for ,I 
long time the mois ture they recei vo mostly from mist 01' rain. There is 
no regular provision for tmllspimtion except in ,I few case". Growth is 
extremely slow, and there is in consequence little tlcIll>lllel Oi'l the metabolic 
activity of the cells. A plnnt of Parllli'li(t 8aJ'atili~ kept under ohserv[ltion 
for [I considerable period was observed to increase about 1 CIll. in diameter 
in a year. Tho goni<1ial layer is usually seven,] cell-row" below the 
surface and is often obscured by pigments in the cortiClll cells; they requil'C' 
therefore ttbundant light and pure air, and are alw[cys most luxuriant in 
well-lighted situations, such as the sunny side of a wall, and on the out
skirts of a wood mthel' than in its shady glades. They soon clie out or len<1 
an impoverished existence ill the near precincts of a large town, owing to 
the smoke. 1'hey ,Ire the most cosmopolitan of all plants and the pioneers 
of vegetation, occupying grc[lt tracts of mountain and arctic regions where 
no other plant,.; can live. Distribution in the case of SOllle genera [mel 
species is limited by climate or by tho ll[lt1ll'e of the substmtulll. On thc 
other hand, thcl'c [WO species, like the mountain-loving nlu',~ocarpull 
geograllhiculII, that sprc[cc1 nJlllost frOll! pole to pole. 

ECONOMIC USES OF LICHENS. 
In addition to th"il' use as dye-plants, lichens arc to [\ ,'el'y lilllite<l 

extent valuable as a food supply. The lichenin storec1 in the cell-walls of 
Cetraria islandica, the Iceland :'I108s, can be so prepared [IS to be both 
nutritious and appetising and has been often utilised by northern peoples. 
Species of G!Jl'ophora, "tripe (Ie roche," h[wo been eaten by travellers when 
no other food was [w<tibble, but though thcy contain SOIlle nourishment 
they are too hitter for consumption. Beineleer pltstul'e largely on Clar/ollin 
ra.ngijcl'in!l, and sllllils, slugs, mites, etc., devour eagerly lllany different 
kinds of lichens. 
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In the economy of ='iatnre a considerable part is played by crnstace(}us 
saxicolous lichens in breaking up the rock and preparing it for plants more 
dependent on loose soil. Calcareous and granite rocks are thus slowly but 
gradually disintegrated. Volcanic rocks with their smoother harder s\ll'face 
are less affected. Topographicall,r as well as geographically, lichens are 
indispensable pioneers. Many lichens grow 011 trees, where they are 
epiphytic, though occasionally their root-bases penetrate the living tissue; 
only one species, a 1eaf-1iclI811 in tIle tropics, 1]a;,; been recorded as constantly 
parasitic. Sometimes the growth of leafy and shrubby forms is so luxuriant 
as to cover the entire bark and thus impeile the aeration of the tree. On 
the other hand, it is suggested that they probably protect the tree from 
extreme cold. They ao, however, indirect harm by providing harbourage 
for insect pests. 

PHYLOGENY AND CLASSIFICATION. 

Lichens as regards both their s,\-mbionts are polyphyletic in· origin, the 
alga' which form gonidia belonging to widely separatecl groups, and the 
fungi which form lichen-h.rphm being derived from the two grent subclasses 
Basidiomycetes ancl Ascomycetes. 

~~ll the British lichens are dcriycd from the Ascomycet.es, and they are 
"gain polYlihyletic within the subcbss. 'l'hey ftlll into two great series :~ 

I .• Gynmocarpete, in which the fruits have marc or less open discs. 
II. Pyrenocarpeffi, with closed fruits. -

Series I.-The Gymnocarpe,e are divideLl into three subseries :-
1. ConiocarpinelC, characterized by a " nmzlCdium " type of fruit, and, 

in most of the fttmilies, by a primitive thallus. The tlerivation 
is doubtful. 

2. Cyclocarpinem, with open fruits corresponding to those of the 
Discomycetes. Theil' fung'll ancestors are to be sought for 
among the Pezizinere and most probably in the family Patel
lariace,e. 

3. Graphidineac. The fruits are characterized by a narrow generally 
elongate disc. The nearest allies [lll1011g fuugi are the 
Hysteriacem. 

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

The Coniocarpinere are a subseries apart, intimately connecte,l with 
fungi and have been placed first. The almost closed form of the fruit 
suggests, however, affinity with the l'}renocarpew. 

In the Cyclocarpine,e, the first group includes those families in which 
the fruit is highly developed, the apothecia with few exceptions having a 
thalline margin (lecanorine). The lichens containing, blue-green algw 
(l\Iyxophycea;) have been considered first; those with a simple homoiomerous 
thallus being followed by those with a heteromerous thallus, reaching the 
highest r1eydopll1ent ill the l'cltigeracem ana Stictacere, 'which include 
genera with both types of goniclitL, blue-green amI bright-green. 

To·avoid any break ill the arrangement, the Parmcliacem,! \yhich ,we 
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amen to the Stietaceae,. are placed next. The gonidia in this and the 
followin;( falllilies are bright-green. Theil follow the IT sncace,!', and aftcl' 
that fl1111ily tI,e l'hyscil1cca;, lllarked by the peculiar polarilocull1r spores. 
The genera of Phyticiace:e range from fruticoiie to crustaceans forms. The 
LecanoracciD and othcr crusta.ceons i:tllJilies close the first group. 

The second group (Cyclocarpincae) includes those fmllilieH in which the 
apothccia ttrc without a th,tlline margin (biatorinc Ol' lccideine), the gonidi" 
taking no part in the formation of the fruit: they are thus more primitiye 
phylogentically than the preceding. Beginning with the highest families 
en the group, we pl:LCc tirst the Gyrophoracme with a well-develope,] foliose 

'thallus, followed by the CladoniaccfC, the filamentous Cu,nogoniace,e-ver,v 
poorly represented in northcl'll countrie~---and finally the great family of 
Lecideacece with a crustaceous or, at most, minutely s(lUall1ulosc thallus. 

In 8uoscries Graphidillc,e, the families have a crustaceous thrdlus, with 
the exception of Hocellace,e, which is fruticose and highly deyeloped, the 
gonidia are all Chlol'ophyce,e and mostly from the genu:; '1'1't'lltcpo7tlia. The 
arrangel1le'Jlt depends on the character of the fruit. 

Series II. I'yrellocarpc,p.-There is a slllall f[Clllily of Pyrenidiaceae with 
blue-green gonidia (MyxophycclP), the othel's all contttin Chlorophycea·. 
There is one falllily, Dermlttocarpacme, which is foliose, the other families 
are all crustaceous and arc arranged l1cconling to perithecial characters. 
They are deriyed from the l'yrenomyeetes. 

The metric system has been used for measurement; the Greei~ letter I-' 
indicates the one-thousl1ndth part of l1 Illillimeter. Other aobrevations 
which refer to chemical reagents are as follow:; :-+ a colour reaction, f+ 
a faint reaction, - no reaction. Iodine solution (1) iodine 1 glain, potassium 
iodide 3 grains, water ~ oz" is used l1S a test for starch or glycogen; potas
sium hydrate (X)-caustic potash and water, caleium hypochlorite or 
bleaching-powder (CaCI or simply C)-1 part in half its weig~t or 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 giyes a reaction and is expressed as :-K(C) +. 
The meaning of these varying reactions is that the colour of the acids i:; 
liberated by the application of an alkali alone, by bleaching-powder alone 
or after pre,-ious treatment with an allmli. Reactions cannot always be 
relied on, as the production uf l1cids lllay have been inhibited by absence 
of light, etc. 

The arl'l1ngement of species according to habitat is more or less artificial, 
as not a few grow on several substrata. Cross references are given to avert 
risk of mistakes in determination. The numbering of the species refers to 
the numbers in the l\Ionograph of "British Lichens." Missing numbers 
are those of imperfectly known spccies. Descriptions hayc been sevcrely 
curtailed in order to keep within the limits of a "Handbook." 
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Apo., Apothecium. 
Aren., Arenaceous (sands~one), etc. 

Cal., Calcareous (limestone, mortar). 
COIOlU' reactions.-cr., crimson; 0., orange; p., purple; y., yellow. 
Distribution,-C., common; F., frequent; S., SeltrCe; n., r:we. 
Epi., Epithecium (generally tips of the paraphyses). 
Hypo., lIypotheeium. 
Med., .Medulla. 

JUod., Moderate- or medium-sized. 

Paraph., l'aJ;ltphyses. 

Peri" PeritheciuID. 
Pod., Podetiull1 of Cladoniacem. 

lteagellt,.,-C, CaleiUlTl hypochlorite; K, potash; I, iodine; NOs, nitric 
acid; (followed by + 01' -). 

Scy., Scyphus of Cladonilwem. 
Sil., Siliceous rock 

Sp., Spore. 

Sq., S'jlll1mule, s'luamulose. 
'1.'h .. Thltllus. 
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SUBCLASS ASCOLICHENES. 
Series 1. . GYl\INOCAHPE"l~.-Frllit t, 1110re or less open apotheciu111. 

Series II. PYRENOCABPE/E.-Fruit a closed peritheciulll. 

SERIES 1. G YMN 0 CARPElE. 
Subseries 1. CONIOCARPIKE.K-ApotheciuIll partially closed ~ spores, 

when mature, [t powdery mass (1II<l::(I'r/inln). 

Subseries II. CYCLOCAHPINE,R--Apotheciulll with ope"1 disc; spores 
ejected when mature. 

Subseries III. GRAPHIDINE"1~.--Apothcciull1 with elongate narrow disc 
(lirella); 01' roundish (aJ'(lclla); spores ejected when mature. 

Subscl'ies I. CONIOCABPINE/E. 

Thallus crustaceous, wanting, or fruticose (foliose in some foreign 
genera). Algal cells Chloropbycc,p. Fruit a stall,cd or sessile apotheciulll 
or capitululll, open or partially closerl; asci usually cylindrical, dissohing 
early, the spores, as they mature lying loose in the apotheciulll, like powder 
or dust, forming a ,)}Ulz(~dilllll. 

The Coniocarpineal are distinguished from all other lichens by the 
peculiar character of the mature fruit. Species in which the tlmllus has 
become obsolete h,we been included by some bot"nists in fungi, but llritish 
species h"ve tIll been retained among lichens, 1\S thoy so evidently belong to 
one series. 

Thallus crustaceous ........................... 1. CALICIACE.'8 

Thallus foliose or fruticosc ......... '.. ... ... II. SJ>IIXHOPIIORACEJE. 

F,DIILY T. CALICIACElE. 
Thallus effuse, thin, gmnular·crustaccous, often obsolete. Algal cells 

Protococcacem. Fruit usually a stalked apothecium, top· shaped or gl,obose 
(capitulum), the stalk, simple or sometimes branched, without gonidia; 
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p[lraphyses thread-lib;; the spores forming a llHtzl1'dilllll, silllple or sept"tc, 
mostly dark-coloured. 

The fruits [Ire slllall, lliOstly stalked [I]\(1 dark ill colour resemLling 
minute nails. In one gelllls, CyplicZiwll (Trl(I'/I!Jlill), they lIre sessile and 
lllarginate, Lut [Ire cllsily recognized [IS conioc[lrpom; Ly the dark powder, 
Inaz ledi lUll. 

Thallus wanting. Apothecia l'ara,itic. 
Apotheci[l shortly-stalked, top-shaped ......... . ........ 1. Sphinctrina. 

'l'hallus gmnular-crustaceous, sometimes obsolete. 
Apothecia stalked. 

Spores spherical, simple. 
1 lark in the mass ................................... . 2. Cluenotheca . 
Yellow in the wass ................ .. .. Coniocybe. D. 

Spores oblong, septate, d'lrk. 
l-septatc .............................. . 4. Caliciulll. 
3- or 1l10re-sept[lte .............. .. [j. Stenocybe. 

Apothecia sessile, with thalline IlHtl'gin. 
Spores oblong, 1- or more-septate, dark ...... G. Cyphelium. 

1. SPHINCTRINA Fr.-Thallus none. Apot):lCcia small, top-shaped, 
sessile or shortly stalked, black, somewhat shining, with [\ thick conniyent 
propel' illlllrgin almost closing the disc; asci subpersistent; spores simple, 
rarely l.septate, blacl;ish . 

. :\Lostly parasitic on the thallus of Perinsariw or other lichens. S.1JIicro
ccpheZa (S. anUZ,ica) ill our specimens occurs on old rails, etc., probably on 
disappearing ).ichen thalli. 

On PCl'tnsILi'ia COI)l 1111111 IS. C. . .................... 1. S. turbinah Fr. 
On Pcrtusarin me/aZeuclI, 1'.1<11/«·1', ctc. It .... 2. S. tub'l'formis .:\Iassal. 
On Lecanc-'I'a parella and L. niicns on maritime 

rocks. R. .. ........................................ 3. S. kylemoriensis Cromb. 
On pines lmd on rails, in shady places. R. ...... 4. 8. microcephala Eoerb. 

2. CHlENOTHECA Th. Fr. (CyphcZiwn Ach.). - Thallus gmnul[lr, 
pulverulent or evanescent. Apothecia stalked, top-shaped or subglobose, 
small, dark, often finely powdered, with a greyish or yellow pl'uina; spores 
globose or subellipsoid, simple dark, mostly minute. 

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

Apothecia black, ;rellow-pl'Uillose. 'l'h. 
various. 

Th. bright-yellow, thickish. F ............ . 
Th. grey or olive-brown. R .......... . 

Th. grey, thin; sporalmass protruding. R. 
Apothecill black or brown, greyish-pruillose. 

1. Ch. chrysocephala Th. Fr. 
2. Ch. trabinella A. L. S111. 

(Ch.phwocep7wZml! Th. Fr.) 
3. Ch. acicularis ~w[lckh. 

Th. greyish, thin. 8. .. ...................... 4. Ch. tri0hialis Th. Fr. 
'l'h. greyish-green, powdery. It ............. ;;. 

Apothecia brown, not pruillose. It ............. 6. 
Apotheci[l black, not pruinose. Sp. tl-ll I" 

dia1n. R ............................................. 7. 

ell. wruginosa A. L Sm. 
ell. brullneola l\Iiill.-Arg. 

Cll. mcbnopluea Zwackh. 
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,3. CONIOCYBE Ach.-Effuse, thin, mostly pnlYerulent, sometimes ob80 
lete. ApothecilL stalked, light. coloured, the capitulum more or less globose 
and powdery with the protruded spores; paraphyses slender; spores 
spherical, simple, colourless, yellowish 01' pale·brownish. 

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

Thallus well developed, greenish. Fruit stalks long. C. 1. C. furfuracea Ach. 
Thallus scanty, whitish. Fruit stalks short. 

Capitullll'll and sp. bright-yellow. R. ......... ' 2. O. sulphurea .Nyl. 
Capitulum whitc or brownisb, sp. up to 10 I-' 

diam. IL .................................................. 3. C. palliaa Fr. 
Capitulum whito or plLle-recldish, sp. up to 3 I-' 

diam. R ................................................... 4. C. hyalinella .Nyl. 

4. CALICIUM Pers.-Granular, pulverulent or obsolete. Apothecia 
stalked or almost sessile, lons- or top-shaped, brown or black, often pruinose ; 

~'IG. l?'.-Caliciu.n~ fjuercimun Pel's. 1. ])laut, 
nat. size. ~. Yel'tkal section of thallus, 
stalk and capitulum X 2~. 3. Ascus with 
spores amI paraphysis X 500. 

F[(~. ] ;3, - Sphff'YophoJ'1ls globoSll8 
\Yaill. 1. Portion of plant, 
.J, nat. size. 2. Ascns with 
spores and paraphysis X 500. 

spores oblong-ovoid, I-septate, sometimes slightly constricted at the septum, 
smoky- or dark-brown, from [) I-' to 16 I-' in length. 

On trunks of old trees or on dean. wooel (C. aren(!.)'ill1n is parasitic). Tho 
pruilla is mainly yisible on the capitulum. 

Capitulum yellow pruinose. 
Parasitic au Lecidcl( llirida, on stones. F. 1. C. arenariUlll Nyl. 
Growing on o,l,ks, thallus grey. R......... 2. C. roscidum Floerke. 

Capitulum recldish-pruinose. 
Thallus gt'>1nular, bright-greenish-yellow. C. B. 
Thallus thin, greyish-white or obsolete. C. 4. 

O. hyperelll1111 Ach. 
C. spha:rocephalulll 

'Yahlenb. (C. tmche
limtlll Ach.) 

c 
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C,(pitullUtl whitish-pruinosc. Thallus greyish, 
Stalks long, Foo'"'''' 
Stalks short, spores protru<lccl. U,,, 

Capitnlum not pruinose, 
Thallus whitish or absent. Apothccia 

minl1te. 
On \1'00'1. 8p. fusiform 01' clayatc. n. 
On wOOll. 8p. fusiform-ellipsoid. It. 

On bark of poplars. Boo 
On bark of I,olly. IL"" 

5. C. quercinum Pers. 
G. C. curtum Turn. & Bon, 

7. C. pusillum Floerk('. 
b. C. debile Turn. & 1301'1'. 

(C.]J(ll'icmnllm Ach,) 
n. C. populneum De Brond. 

10. C. c1iploellum Floerke. 

". STENOCYBE XyL-TImllus in spots (macular), thill, often obsolete 
or none proper. Apothecia stalked, scattel'ec1, bl:tck, minnte, the capitulum 
top-shape<l or elaYltte; spores ellipsoid 01' fusiform, Luge, becoming 3- (or 
more) septate, colourless, then bl'own, 

On bark or p,uHsitic on other Imrl, lichell';. 

On holly. Sp. up to Hi) p- long, It,,, 
On holly anrl on other lichens. 8p. up to 7U p- long. 
On alder bark. Sp. up to 2" /' long. H.", '" 

1. S. major Ny!. 
F. 2. S, septata Behm. 

H. S. b'y~ssaceu K yl. 

0, CYPHELIUM Ach. (Tmc!l!j7ill Fr,),-Granubr or powdery. Apotheci" 
sessilc) o~ almost ill111!erse,l ill the thallus, semi-globose, becoming open ,,11<1 
plane, black, with t, thin thalline margin; sporalmass plano, black;' spores 
ellipsoid, rather large, mostly I-septate, brownish-bhck. 

On old pal~gs, etc, One species is panLsitic, lllld is foun,l 011 the same 
hnbitat as the host lichen, 

Spores 1-septato. 
'l'hftlhl$ yellowish or gl'cl,nish, E,. 
Thallus grey or grcyish-white. C" 
]\trasitic on Perin8(//'w'. R"" 

~l'ol'es pluri-septatc and Illlll'ifol'lll. 
Tlmllus bright greenish-yello\'.'. It"" 

L (;, tigilbro .t,ll. 
J, C. illlluinans Tl'ov. 
D. C. stigonellu111 ct. Zahlbr, 

}<'"mLY IT. SPHlEROPHORACElE. 
Thallus erect. le,tfy or shrubhy, corticated or, in leafy for111s (foreign), 

scarcely corticatec1 below. Algal cells Protococcacc:e. Apothecia sessile 
on the tips of an ul'l'ight thallus, or at the edge or un(l~rsidc of a leltfy 
thallus, open fro111 the beginning, or surrounded by:, thalline covering. 
Spennatia oblong, on short-cellea tissue-like sterigll1:tta, 

Only one genus of this family has beon found, so far, in the British Isles. 

The sporos as in other genem of Coniocarpincw 
form [t powdery mazmdimn. 

Thallus sl1l'ubby.""""""", 7. Sr.hmrophorus Pel's. 

7, SPHJEROPHORUS Pers.---Tlwllu,; shrnl,by, cOlllpm;ed of upright stalks 
ilT~gu),1rly bmnched, the cortical layer eartilaginou8, smooth and shining, 
tho central medullary layer white aIHl mther soft. Apothecia terlllinal on 
the J1rimary stalks or branches, innate ill the swollen tips, globose or sub-
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glo'bose, at length bursting irregularly; paraphyses slender; 
simple, dark, in copious bhLck masses. 

spores 8, globose, 

Mo.stly found in regions of moorland :1nd rocks, where 
in gre&t nrofusion. 

they often grow 

Main branches with short branchlets or fibrill,l'. 
Branches flattened. C .. 

Branches round. c ..... . 
;B;anches without fibrillae. C ............... .. 

1. S. melanocarpus Scha:or. 
(S. comp"t'881l8 Ach.) 

2. S. globosus Wain. 
(8. coralloides 1'ers.) 

d. S. fragilis Ach. 

Suhseries IT. CYCLOCARPINE.lE. 

Thallus crustaceous, S,[uaIuulose, foliose or foruticose. Algal cells blue
green CUyxophyce,p), or bright-green (Chloroph_y('cle). Fruits a rounrlish 
apothecium'opcn or partiall.)' open from the first, marginate or immarginate, 
the margin composed of h)'p11>e alone (proper) or incluc1illg gonic1ia (thalline). 
Asci and spores yarious. 

The Cyclocal'pinme include a largc amI "aried series of lichens tlmt differ 
widely in the clmrn.cters of thallus 3on<1 fruit. 'l'he algce are blue-green 
(l\Iyxophyce<J") in 11 compftratiyel~' small number of families ami genera; 
mostly they are bright-green 01' yellow (Chlorophycefl:'). In t,he, fOl'mer 
case the thallus is f1'e<]ucntly gelatinous when moist, ,~s [11'e the alg1l' which 
are distributed eqlmlly through the thallus (homoiomerol{s) , though also 
sometimes nOll-gehltinous. with the alg," arrange(l in a (~"finite zone 
(hete1'ollteYolI.'5). '_rhe thallus containing Chloroph),cem is non-gelatinous 
and nearly alw30Ys heteromerous. 

Thallus hmnoiomerous, gelatinous when mobt, 
Yarying in form. Algm Myxophycea:o. 

'Vith Scytolle'lll(( or 8tiuonema, crusta-
ceous or minutely fruticose...... HI. EPHEBACE.-E. 

'Vith GZmocaps{(, crustaceous, minutely 
squamulose or fruticose... IV. PYHK\'OPSIDACE.'E. 

'Vith RivlllllJ'ia, frnticose or squamulose, 
S1113011.................... V. LICHI:;ACE.,,~. 

'Vith Nostoc, crustaceous, squamulose or 
foliose.......... ............ ...... ............... VI. COLLE}IACE.'E. 

Thallus heteromerous, not gelatinolls when 
moist. Alg,e in a definite zone. Spores 
simple or l-septate. 

Alga:o blue-green (bright-green in PSO)·O))w). 
ApotheciR- small. 

Crustaceous, squamulose or subfoliose, 
minute ................ __ ....................... , VIr. PANNARIACE.iE. 

AIg>e blue-green or bright-green. Apothecirt 
large. • 

Foliose. Spores septate. 
Apotheci30 without [1. thallinc margin, 

adnate.... ......... .......................... . VII r. PELTIGERACE}E. 
Apothecia with a thalline margin, 

scutellate ................................... IX. STICTACE.iE. 
" <) 
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Algffi constantly Chlorophyceffi. 
Apothecin. large, with thalline margin. 

Foliose. Spores simple ..................... . 
Fruticose. Spores simple or septate .... .. 

Apothecia small to moderate in size, with 
thalline margin. 

Thallus various. Spores polarilocular ... 
Apothecia mostly small, with thalline margin. 

Crustaceous or minutely squamulose. 
Apothecia.single, with simple margin 
Apothecia several in verrucffi ........... .. 
Apothecia with double margin ......... .. 

Byssoid, spongy (sterile in British Isles) 
Apothecia mostly small, without thalline 

mm~gin. 

Foliose, expande,l .............................. . 
Squamulose, and with npright podetia .. . 
Filamentous ..................................... . 
Crnstaceous or minutely squamulose .... .. 

X. P AR:lIELIACEJE •. 

XI. U SNEACEM. 

XII. PHYSCIACEJE. 

XIII. LECANORACE.'E. 

XIV. PERTUSARIACEJE. 
XV. THELOTREl>1ACEM. 

XVA. CHRYSOTHRICACEJE. 

XVI. GYROPHO,RAC~]1E. 
XVII. CLADONIACE}E. 

XVIII. C<:ENOGONIACEJE. 

XIX. L~;CIDEACE1E. 

F.UIILY III. EPHEBACElE. 
Thalll'ls more or less gelatinous when moist, minutely fruticose, 

crustaceous or partly squamulose, corticatcd or non-corticntef1. Algal cells 
l\Iyxophyceffi (Scytonema or Stigoncma). Apothccia rather small, discoid, 
mostly with a.proper margin only; spores 8, colourless, simple or septate. 
Spermogones partly immersed in the thallus, with simple or septate 
sterigmata and minute ellipsoid aerogenous or pleurogenous spermatia. 

The alga; in this family are species of Scytoncma 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 Scytonema. 
Crustaceons. Spores simple......... ...... ......... ......... 8. Poroeyphus. 
Minutely fruticose. 

Fronds, withont a cortex......... ........................ ... !J. Thermutis. 
1'ro11(ls, with a cellular cortex. 

Apothecia moderate in si7,e. Spores I-septate ... 10. Polyehidium. 
Apothecia minute. Spores simple ................... 11. Leptogidium. 

l\Iinutely squamulose-coralloid. Spores septflte ....... 12. Plaeynthium, 
With upright fronds. Sterile ................................ 13. Sehizoma. 

Algal cells Stigonema. 
Fronds minute. Apothecia black .......................... 14. Spilonema. 
Fronds elongate. Apothecia pale. 

Smooth. Paraphyses absent ........................... '" 15. Ephebe. 
Spiny. Paraphyses present ............................... 16. Ephebeia. 

8. POROCYPHUS Koerb.-Crustaceous, continuous or areolate or 
granular, slightly gelatinolls. Algal cells Seytonema. Apotheeia small, 
immersed, closed then open, with a stout thalline margin; paraphyses 
slender, discrete; asci usually rather irregular in form, often bent or 
twist~d; spores 8, ellipsoid, simple, colourless. 

Thallus blackish, thin. Sp. 9-16 p. X 8-10 p.. Hocks. R. 1'. areolata Koerb. 
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·9. THERMUTIS Fr. (Gonionema Nyl.).-l\Iinutely shrubby or felted, of 
thread-like, sparingly branched fronds. Algal cells Scytnnema, a single 
cell-ro.w in each filament, the lichen hyphm growing pamllel within the 
gelatinous sheath of the alga. Apothecia HmalI, flattened-globose, lateral 
on the fronc1s; paraphyses unbranched, slender; asci elongate; spores 8, 
colourless, ellipsoic1 or elonglLte, simple. 

The specieH are all rather rare; they grow on llloist rocks in upland 
districts. The brown .filaments differ very slightly in nppcm:anee from those 
of Scytonema. 

J?llaments spreading. S ............................ 1. Th. velutina Th. Fr. 
Filaments compact. S.. ........................... 2. Th. compacta A. L. Sm. 

10. POLYCHIDIUM S. F. Gray.-Thallus minute, foliose, with narrow 
lacinirn or shrubby and branched, the branches terete, with a well-developed 
3ellular cortex. Algal cells, ScytonclIla\ in parallel longitudinal lines. 

FIG. H. - Thennuti3 ve!utina Th. }<',.. 
1. Portion of plant X 50. 2. Fila
ment X 150. 3. Ascus with spores 
amI paraphysis X 350. 

FIG. 15. - EpTtcbe lanata Waiuio. 
I. Portion of plant X 5. 2. Por
tion of filamellt X 100. 3. Ascus 
X ca. 700. 

\pothecia moderate in size, sessile, lateral or terminal, brown; spores 8, 
JJonga.te-iusiiorm, l-sept.a.te, colourless. 

The single British species is not unCOlllmon in moorland and upland 
Iistricts, aIllong Illosses on rocks and walls. 

}ark-brown or olive-blackish, in cushion-like 
tufts ................................................... 1'. muscicolum S. F. Gray. 

11. LEPTOGIDlUM NyI.-'l'hallus minutely shrubby and tangle<l, the 
ronds terete, with a well-developed cellular cortex and a central medullary 
.trand of hyphlE. Algal cells, Scytollema, in patallel longitudinal lines. 
\pothecitt small, reddish or brownish; spores 8, colourless, ellipsoid, simple. 

A tropical genus of which one species occurs in S.IV. Ireland. The 
.pecimens are sterile; imperfectly developed spermogoncs arc pre:;ent. 

~inely filamentous, olive-greenish, on mossy trunks .... L. dcndriscum NyI. 

12. PLACYNTHIUM l::l. F. GrfLy.-Granular, crustaceous and cmcked
,reolate, or minutely coralloid-squamulose, almost entirely homoiomerous 
vith to plectenchymatous cortex and usually with 11 well-developed hypo-
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thallus of stout blackish-blue hyphm. Algal cells Scytonema. Apothecia 
sessile, plane or convex, with a proper margin only; paraphyses stoutish, 
unbranched, septate, thicker ancl clark-coloured at the tips; sp~res 8, 
elongate or ellipsoid-ovate, 1-7-septate, colourless. 

Placynthium nigrnm (Pannularia 1Iigra Stiz.) is fairly COI'U1l10n on 
calcareous rocks. 

Minute coralloid, dark-coloured sq. 
Spores 1-, sometimes 3-septate. C .......... 1. P. nigrUlll S. F. Gray. 

Sp. more distinctly septate: f. psotina; crus
taceous and sp. 3-septate: f. iriscptata. 
Alpine rocks. 

Thin, crustaceous, brown. ;\los8es. 
Alpine. n. ................................. 2. P. delicatulull1 A. L. Sm. 

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

Fronds angular, cylindrical, stoutish up to 1 cm. 
long. ;\losse8. Alpine. H. .............................. S. lichenodeum Nyl. 

14. SP.l.LONEMA Born.-l\1inutely shrubby, with branching fronds. Algal 
cells St~gonellla, in rows of seveml series of cells. Apothecia smtcH, lenti
cular; paraphyses mostly thickish, septatc; spores 8, simple or 1-'septate, 
colourless. 

Distinguished from the two following genera by the rninute thltllus 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. Dp. simple. R. ...... 1. D. paradoxum Born. 
In small agglutinate pulvinuli. 

Dp. oblong, simple. R. ............................. , 2. S. revertens Nyl. 
Dp. ovoid·ohlong, I-septate. S .............. , .... '" 3. S. scoticum Nyl. 

15. EPHEBE Fr.-Fruticose, slender, iIi spreading tufts, bmnched and 
intricate, without a cellular cortex. Algal cells Stigonema, the lichen 
hyphm external to the alga in .young stages, forming central strands in the 
older branches. Apothecia minute, solitttty or aggregate, immersed in 
swollen portions of the fronds; paraphyses nane; spores simple ar 1-3-
septate. 

The single species forms matte,1 irregular tufts on moist shady rocks, 
especially by streams. It is fairly abundant in hilly and mountainous 
regions. 
Dark-alive-green or brownish-black, in f[tidy brge patches. E. lanata 'Wainio 

(E. jJllbescens Ny!.) 
16. EPHEBEIA Nyl.-Thalius similar ta that of Epheuc. Apothecia 

salitary, lateral, minute; paraphyses numeraUS, slender~ slightly clavate at 
the tips; spores constantly simple, colomless. 

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

Dark·alive-green ar brownish. black, the filaments with 
~tiff spiny ar hispid branchlets .............................. E. hispidula Nyl. 
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FAMILY IV. PYRENOPSIDACElE. 
Thallus gelatinous when llloist, cru~tlteeons, partly squamulose, or 

minutely fruticose, lllostly non-corticltted. Algal cells Myxophycelc 
(GZwocapsa, Cliroococcus, etc.). Apothecia small, open, or subimmel'sed 
and partly 'closed; spores 8, colonrless, simple or rarely septate. Spcrmo
gones with ovate or elongltte aerogenons spermlttia. 

The algal cell~ occur in slllall colonies, each surrounded by mucilage. 
'Fhey are bIlle-grcen, or are coloured red, especially towltrds the surface of 

• the thallus, by the colouring substltnce Gla!ocapsin. 
Algrn with reddish sheath. 

Crnstaccou~. 

Apothecilt open or plane."""""".""".""" 
Apotheeia ahnost closed".". ".".".".".".". 

Frnti(]ose, of short tufts .. " .. "" 
Algae with yellow sheltth. 

Crustaceons, d,crk-coloured ..... , 

17. Enopsis. 
18. Pyrenopsis. 
19. Synalissa. 

20. Psorotichia. 

17. EUOPSIS Ny1.-Crustaccous, gmnular.areobtc, fragile. Apotheeia 
small or moderate in size, discoid, with a thalline margin; pamph.yses 
septate; spores ellipsoid, simple, colourless. " 

Distinguishetl by the reddish colour of the crustaceous thaI/us, more 
pronounced when moist. The rather rare species grow on rocks in the 
mountainous regions of 'Vales, Scotland tend Ireland. 

Effuse, thickish, coarsely tereolate ................. , ... ... 1. E. pu\vinata Wainio. 
(E. hU'malea Ny1.) 

2. E. granatina N y1. Effuse, areolatc, the granules rounded 

18. PYRENOPSIS ri'y1.-Crustaceous, granular, rarely subsquamulose or 
subfruticulose. Apothecia innltte and partly closed, small or minute; para
physes non-septate, slender; spores simple, rarely numerous. 

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

Persistently dark-coloured. 
Granular, thickish. 

Granules in rounded groups. Alpine ... '" 1. P. ha2ll1lltopis Th. Fr 
Granules effuse, deeply eraeked-areolate. 

Alpine .......................................... 2. 1'. homu'opsis J'\y1. 
Granular, thinnish. 

Gmnules in small aggregations or scat-
tered. :'Ifaritimc .............................. 3. P. fuscatula Nyl. 

Granules effuse, in cracketl-areohe. Hilly 
or maritime .................................... 4. P. subareolata Nv1. 

Granules in flattened squamules. Alpine 5. P. phylliscella N5-l. 
Reddish when moist. 

Granules effuse, cmcked-areolate. Alpine 6. P. furfurea Nyl. 

19. SYNALISSA Fr.-Minutely fruticose, or partly crustaceous, dark. 
coloured. Apothecia terminal, partly immersed, at first closed then open, 
with a thalline margin; spores ellipsoid, small, silllple, colourless. • 
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The timllus is tinged red, or dark-brown on the surface by Glreocaps!n. 
S. intl'icata from S. Scotland is of doubtful determination. 

On calcareous rocks. S............. ... ......... ...... ... 1. S. ramulosa Fr. 
(S. symphm·ea:Nyl.) 

On granite rocks. Boo .................................... 2. S. intricata Ny!. 

20. PSOROTICHIA lHassaL--Crustaceom;, granular-areolate, rt10re or 
less corticated, loosely affixed to the substratum. Algal cells Glmocaps<1, 
sect. Xanthocapsa. Apothecia innate, urceolate, small, the margin usuallY 
tumid and connivent; puxaphyses slender; spores 8, ellipsoid, simple,. 
colourless. 
~~'l,llied to Pvrcnops·is, but differing in the yellow colour of the 

~lgal sheath.'\. It also somewhat resembles Pal'lneliella, but is distinguished 
:/ '\. 1 ' 

'V 
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u 

~j 3 

. r~::;\./ • 
7 n 'Jl<lfGy~'!- Pyrmopsis phyllischella Ny]. -FIG. 17.-Lichina PY!lIllf£ .Ag. 1. Portion 

of plant X 5. 2. Section of apothe
dum X ca. 30. 3. Ascus and spores 
with paraphysis X 175. 

'_. __ _____ -:'1. Plallt X 5. 2. Seetioll of thallus 
anti npothetiulll X 5U. 3. Ascus and 
spores "\yith paraphysis X ca. 350. 

from that genus by the absence of a hypothallus. The species are very rare 
with the exception of Ps. Schwl'cl'i and Ps. lUgtlbl'is. 
Spores ellipsoid. 

On calcareous rocks, cretaceous pebble:;, etc. 
Thickis}) gl·anuJ!J.l'-areoJateoo." "' .. ",,'" 1. Es. Schmreri Am. 

On sandstone or schistose rocks. 
Of scattered granule~. Apo. black .. " .. 2. Ps. flll'furella Boist. 
Of granular squamules. Apo. reddish ... 3. Ps. diffundens Syd. 

Spores spherical. 
Thickish, squmnulose-granulal' .... ,,,, ... 4. Ps. lugubris Dalla Torre 

& Sarnth. (Lecidea 
llifillUl'is Somm.) 

FA~llI.y V. LICHINACElE. 
Thallus gelatinous when moist, crustaceous, sometimes lobed at the 

circul,11ference, squamulose or minutely fruticose. Algal cells Myxophyceffi 
(Rivularia). Apothecia imlllersed and partly closed or open and with or 
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wit'hout a thalline margin; paraphyses simple; spores 8, colourless, globose 
or ellipsoid, simple or septate. Spermogones with minutc ellipsoid, acro· 
genous or pleurogenoLls spermatia. 
Minutely. shrubby. l\[aritime ...... '" .............................. 21. Lichina. 
Crustaceous or minutely squamulose .............................. 22. pterygium. 

21. LICHINA Ag.-Minutely fruticose, crowdedly branched, indistinctly 
corticated, dark·coloured. Apothecia terminal, immersed in the globose 
swollen tips, almost closed; paraphyses slendcr, sparingly branched; asci 
almost cylindrical; spores ellipsoid, simple. 
• A small maritime genus long regarded as brown algle. Frequent on 
rocks washed by the tide or by the spray from the sea. 
Shon flattened lobes. Below high water .............. '" ... 1. L. pygmll'a Ag. 
Smaller rounded branchlets. At or above high water.... 2. L. confinis Ag. 

22. PTERYGIUM N,Yl.-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 ellipsoid or ovate, I-3-septate. 
On calcareous rocks. 

Radiate-lobed. R. .............................. 1. Pt. filiforme A. L. Sm. 
Not distinctly nlAliate. it ..................... '2. Pt. lismorense Gromb. 

On schistose rocks. , 
Crowded lacini&. Alpine. R ................ 3. Pt. pannariellum Ny!. 
Nodulose squamules or granules. Lake 

shore. n. ................................... , ... 4. l't. kenmorepse A. L. Sm. 

FAMILY VI. COLLEMACElE. 
Thallus gelatinous whon moist, crustaeeous, iruticose or" foliaceous, 

usually homoiomerous, corticated or not corticated, sometimes with 
rhizinm. Algal cells 1\Iyxophycem (NaBlac). 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. Spermogoncs with pleurogenous or acrogenous spermatia. 

In this family are found the most highly developed of the gelatinous 
lichens. The Nastoc chains retain as a rule their original form, and are 
scattered fairly equally through thc thallus, except in some species of 
LelJiogium which have more of a heteromerous character. Nearly all the 
species are some shade of dark-oli,-e- or bluish ·green, sometimes almost 
black when dry. 
Non·corticated. 

Spores simple ............................................. 23. Physma. 
Spores septate-muriform .............................. 24. Collema. 
Spores elongate, pluri-septate ........................ 25. Synechoblastus. 

More or less cortic>;Lted. 
Spores simple ............................................. 26. Lemmopsis. 
Spores septate.muriform .............................. 27. Leptogium. 

23. PHYSMA Massal.-Crustaceous, warted, s(luamulose or variously 
lobed or minutely fruticose, non-corticated, with or without rhizime. 
Apothecia innate, with a tha11ine margin which is sometimes cenular; 
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paraphyses slcnclcr, simple; asci clayatc, often IJCnt or twist"d; spores 
fll"iforlll, ellipsoid or globose, simple, colourless. 

Hather nnc among mosses 011 olrl walls or on the gl'olll1l1. 
()11 01<1 walls. 

Spores almost globoscll-12/L x H-10/L. 1. Ph. polyanthcs t~l'll. 
Spores ellipsoid 12-17 /L x i)-Iii f.' ... ;l. Ph. clta]'lzttnodes A. L. Sm. 

On the ground. 
Apothecia minute; sp. 20-24 f.' x 8-13 f.' 2. Ph. chalazanum Am. 
Apothecia largor; sp.17-23 f.' x 8-10 p. .. , 4. Ph. confertul1l A. L. Sm .• 

24. COLLEl\iA Wigg. (emend. A. /':ahlbr.).-Variollsly lobed or almost 
crustaceous, gelatinous nml swollen \\"hen moist, without rhiziml', non
cortieate<1. Apotheeil1 with " thalline margin which is sometimes of 
plectenchyma; paraphyses eonglutimlte; spores fusifol111 01' ellipsoid, 
ynriously septate ami murifonn, rather large. 

On olel walls, on the grounel or on rocks, often among n;LOsscs, ycry 
rnrely 011 trees. (See also L('pfoyiuJn (Collemorii/{/II)). 

* Apothecial margin entire (slightly crcm,te in 
n. 3). 

Indistinctly crustaceous. 
On bark. R ........... " " .... " " .... . 1. C. terrnlentulll ::'\y1. 
On m'Di~t clay. R ...... " ....... " ..... ". n. C. glanccscens Hoffm. 

Thall>lS lobate, lobes erect, crowde,1. 
Small, coralloid. Among mos"cs. alpine. R. ,1. C. ceranibemn K y 1. 

Lobes somewhat spreading, smooth. 
Pulpy, of1<en plicate. CllJ. and Oll groullll. C. G. C. pulposum Ach. 
More fll1ttened. small. Rocl,s >l11<1 \\'a11-

tops. It. ..... " ... "." ........ " ....... "..... G. C. concillllum Flot. 
Thinner, imbricate, roundish or sub-

pdnmte. Among mosses. F....... ...... 7. C. tenax Sm. 
Apo. margin subentire. On walls and 

ground. F. . ............................ . 
** Apothecial mal'gin granular (elltire in C. 

granosum and C. fu/,cUIII). 
Lobes not granular. 

Minute anel illlbric'lte, OJ' large at e,lgc; 
rhizinose below "po. Cal. C....... fl. 

Imbricate, margins crect, crisp 01' Ltcemte. H. 
Cltl. C. 

Short upright. Cal. It. ... "" ...... " 
Intricate, ereet, del'ply crenate. Alllong 

10. 

Yal'. COl'Ollatml1 KOCl·b. 

C. cheilemn A.ch. 
C. lllUltifi,]um SchlPl'. 

(C. 111,'1"'1I1I)}I Aeh.) 
C. hypcrgenulll R y 1. . 

mosses. r. .." ..................... " ...... 11. C. cristtLtnm Hofflll. 
1,01>e8 granular. Apotheciall1lllrgin gnmular. 

Granules on surface. Cal. C ................... 12. C. gnUlnliferulll Xyl. 
Granules on surface allllmargins. ,\ll)()ng 

mosscs. F. ........................ ........ ] 3. C. CJ:iSPUIll Ach. 
Lobes granular, large. Apothecial Illargin 

entire. 
Lacinil\te, granular on upper 8nrL1C('. ('al. n. 14. C. gmnOSllll1 Schll2l'. 

Entire, shell-like. F ........ .. Ynr. auriclllatUltl 
A. L. Sm. 

Houuded, granular on both surf'Lces. (\d. F. 15. C. fUl'yulll Ach. 
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·25. SYNECHOBLASTUS Trev.-Thttllus variously lobed, gelatinons 
when moist, without rhizime, more or less appl'cssc,l to the sn-bstmtum. 
non-corticated. Apotheeia with a t1mllinc lllltrgin; spor8S 8, clongn,te
fusifo.rm or acicular. pluriscptatc. 

Differs from Collellla in the structure of the spores. 

Lobes smooth, narrow. Cal. or on trees. 
Narrow. Apo. numcrous, snmll, button-

like. F_ ...................................... . 
Broader. Apo. numcrous, small. It ...... . 
Narrow, convex. Apo. few, mod. F ..... . 
Upright, tufted. On trees. R. ............ . 

[Jobes rathcr bl'Oad, oftcn granular. :\lostly 
on trees_ 

Radiately wrinkled. C .......... .. .. 
Smaller with irregular short wrinkles. 1". 
Large,. flacciLl when moist, slllooth. C .... 

1. S. polycarpus 
Tone & Sal'llth. 

2. S. Laureri Flot. 

Dalb 

a. S. ll1ultipat·titus :\I nd,1. 
4. S. f"scicularis A. L. Sm. 

G. S. nig"escens Anzi. 
(;, t). aggregatus Th. Fr. 
7. S. rnpestris A. L. Sill. 

(Collemajiaccif/ul}! Ach.) 

26. LEMMO PSIS A. Zahlbr.-Etfuse, granular-crustaceous or nodulose, 
lorticated. Apothccia sessile, with a proper margin, spores 8, ellipsoid, silllple. 

FIG. 18. - f'ullema granHliferll11L Xyl. 
1. Part of plant. ~. ;;ectioll of thallns 
X 2:2:5. 3. Ascus with spores alld para
physis X 150. 

:FIG. 19. - Leptuuiwil '~'inuatllm Yat. 
8cotilltu)t Kuel'lJ. 1. Part of plant. 
~. Sectioli of thallns X :?~;). :~. Ver
tical se('tiou of apothl'('inm X 15. 
4. Svure X :350. 

Differs from Lcptog'illin in the crustaceous thallus and oilllplo opore8. 
The species are rare, but lllay hayc been oyerlooked. 

Forming a dark thin crnst. Cal. ............... L L. Arnoldiana A. Zahlur. 
Thallus lighter in colour. Cal. soil............ 2. L. oulongans A. L. l::lm. 
Thallus nodulose. Sil. ......... ....... ...... 3. L. leptogiella A. L. Sm. 

27. LEPTOGHiM S. F. Gray.-;\loro or less gehttinous when moist, 
lobate, the lobes minute (subcrustaceous) or larger and spreading, corticate. 
Apothecia with t, cellular thalline margin; paraphyses conglutinate; spores 
fusiform or ellipsoid, septate and muriform, colourless. 

Differs from Collemll ill the corticate thallus, a "cry distinct chri'ader 
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in somo species, in others diilicult to distinguish, espeoially in some of thoso 
included by Nylander in the genus Collcnwrliwn. As a rule thc thallus is 
less swollcn than in Collell/a, thc lobes being often very thill. In some 
species the alg,e tend to congregate towards the uppcr surface. 

*Cortical cells somewhat indistinct (Collcillorrillm). 
'l'hallus of small lobes. 

On trees. (Harely on trees Ii. plicalilc). 
Minute, llodulooe, crmVlled. Apo. 

superficbJ. C. 
On soil. 

Agglutinate, papillate. Apo. im-

1. L. fmgrans Cromb. 
(L. microplzyllll.rn 
Leight.). 

mersed. F ...................... " .... 2. L. biatorinulll Leight. 
On rocks mostl v calcareous. 

Small, h;rgid plicn,tc, i~idiose. 
Mostly on mortar. C_ ... "....... il. L. tnrgidum Cromb. 

Small, l~ciniate or nodulooe, cren-
ate, cl'Ow(led. n. .................. 4. L. fmgile Nyl. 

Thallus of larger lobes. 
Thick, plicate, wrinkled. Cal. F. 
Thin, irregular, clark-green. On 

5. L. plicatile Nyl. 

moist rocks. F...................... 6. IJ. fiuvilttile Cromb. 
**Col'ticl'l cells well marked (FJnlcptogium). 

t Lobes granule-like. On rocks or I110rt~Lr. 
Lacemte [Lt circumference, isidiose. 

Alpine. R ........................... . 
Oranules in areolm. Alpine. H.. 
Granules turgid. :\Iortu,r. H ..... 

ttLobes small. 
On soil, mortal', etc. 

Minute, erect, crowded. Apo. 

7. L. glebulentum Ny1. 
8. L. rhYP"l'odes Nyl. 
9. L. hUlllosum Ny 1. 

superficial. R ...................... 10. L. pusiUum Nyl. 
l\Iinute, in pulvinate masses. Apo. 

embedded. F ....................... 11. L. tenuissiumm Koerb. 
Granular lacilliate. Apo. minute. 

F. or C .................................. 12. L. subtile Nyl. 
Thin, agglutinate. Apo. rather 

l[Lrger. R. ........................... 13. Ij. amphineulll Nyl. 
Thin, imbricate, crenate. Apo. 

minute. It ............................ 14. L. minutissimulll. 
On rocks, mainly calcareous. 

Hosulate, sCeLtteret1 or crowded. 
Chalk nodules. R .................. 15. L. cretaecUIn Nyl. 

Granular or elongate-lobate. R .. 16. L. diffractum Kremp. 
On sbty rocks, mortar or trees. 

Erect, nodulose, crowt1ed. C ....... 17. L.microscopicum. Nyl. 
tttThallus of ll1ed. erect lobe;;, usually dm'k-brown. 

Lobes (Llmost cylindrical. In tufts 
on soil. C .......... ............. " ... 18. L. Schmderi Ny]. 

Crowded, sinuate, crenate. Mossy 
rocks. C ............................... 19. L. sinuatum Massal. 

Lobes entire........... ............. VeL I" scotinulll Leight. 



LEPTOGIUJt 29 

Thin, lacerate, denticulate. Among 20. L. lacerum S. F. Gray. 
Inosses. C ................... '" .. , .. . 

In pulvinate masses ........... . 
ttttThal1us of large lobes, dark or bluish-leaden. 

8mooth beneath. 
Narrow, erect, margin reyolute. 

Moss}' soil. F. ............ 21. 
}3road, entire, often crisp. Mossy 22. 

rocks. C. 
Longitudinally wrinkled. Mossy 

trees and rocks. TI'....... 28. 
Tomentosc beneath. ]l.Iostly on trees. 

Sublllonophyllo11s, entire, dark-

Val'. pulvinatum Koerb. 

I •. palmatnm Mont. 
L. tremelloides 

to. F. Gmy. 

L. ruginosum NyI. 

brown. S. '" .. , ......... '.' .. ' ...... 24. L. saturninum N~·l. 
Thin, crenulate. Apo. mlwgin 

leafy. F ............................... 25. L. BllrgesHii Mont. 

IfAMILY VII. PANNARIACElE. 
Thallus not gelatinous, heteromerous, gmnuhr, sClumnulose or foliose, 

with hypothrdlus or with rhizinm. Algal cells blue-green, rarely bright-green. 
Apothecia with or without a thalline margin; bypothecium coLo\ll"Jess or 
pale; paraphyses simple; spores 8, simple or septate, colourless or ,slightly 
brownish. topermogoncs with upright, septate sterigmata anel cylindrical 
pleurogenous spermatia. 

Though containing blue·green [Llgle, the l)allnariacea, differ froUl the 
pre,-ious families in thc non-gelatinous heteromerous character of the 
thallus (Pannularia nigra is classilied under Placynthill1n). 

Algal cells 2v'ostoc. 
Apo. without a thalline ll1al'gin; sp. nswdly simple ... 28. Pai'meliel1a. 
Apo. with" th"lline margin; 8p. uS1.mlly simple ...... 2\J_ Pannaria. 

Algal cells Seytonema. 
Apo. without a thalline margin; sr. I-septate ...... gO. Massalongia. 

Algal cells bright-green (l'rotoeoccace,e). 
Apo. with a thalline margin; 8p. simple ............... HI. Psoroma. 

2tl. PARMELIELLA }\Ii.lll.-Arg. (Palllm/aria ana CorcoC(t1'pia in part).
Squamulose or [tlmost foliose, corticate, with a hypothallus or with rhizime. 
AIgl1j cells Nodoe. Apothecitt sessile, rather small, without a thalline 
nmrgin; spores elong[tte or ellipsoid, simple (rarely I-septate), coloude:-;s. 

:'IIostly of minute greenish or leaden-brown selualllules. P.plu))}iJw. has 
a more mussive, almost monophyllous thallus, with radiate'centric ;;hell
like rrmrkings. 

Thallus of ;;mall squamules. 
Plane, then granular, on 

thallus. Trees. C. 
black hypo- 1. P. corallinoides A. 1:ahlbr. 

(Pannaria tripfojlhylla 
Ny].). 

Imbricate, margins whitish, black be· 
neath. Hocks or soil. H. ............ 2. 1'. micl'Ophylla :'IIiill.-Arg. 

Crenate, white beneath. l\Iosses on 
ground. R .................................. 3. P. lepi(.\iota I)al. Tor) & S. 
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Tlll\llu~ folio~c large, appressed. 
Almost 1l10nophyllous, grey-brown. Trees, 4. P. plumbea ,rain. 

rocks. C. (Coccocal'pia pillilibea Nyl.). 

29. PANNA RIA Del.~Grm11\lar. squamulose or almost foliose, with a 
d1trk hypothallus of fclte<1 h,\pll"" tbe upper cortex ,l, plectellcbyma of 
,'ertic,,] cell rows. Alg:d cells Nostoc. Apotheci" becoming superficial, 
with a tlmlline margin; spores elongate-ellipsoid or almost fURifol'lll, simple, 
colourless. 

Mostly s(l11amulose, brown, bluish- or loaden-grey, t1ark-grcen whfm 
moist. :\[nrgins of apothecia granular or pulverulent. 
Hflll:tillUlosc. Al'0thecia mostly re<1-brown. 

Sq. and apo. with silyel',Y-white margins. 
Trees. C.. . ............... ' 1. p, rubiginosa Del. 

Becollling blue-grey sorediose. C ..... 
Tawny-brown, ill1bricate. :tIfosses on grouml. C. 2. 

Lca<1en-grcy. imhricrtte. _\.po. blackish. Rocb. C. ;). 
Granular, crackc(t 

Yar. conoplea Koerh. 
r. pe%izoicles Leight. 
(1'. urunhca i\I:tss.). 

1'. Hookeri Nyl. 

Grey, or dark-blllish-grey. Simd)' soil. C ....... 4. I'. nebulosa Nyl. 

FrG. :!.(). - Fal'J}/f'{iella pll/In/;NI \\~ailL. 
1. Part of 11tant. 2. A~cns with sp()re~, 
alld }I:·\l'aphy~i\o; X :!.;}o. 

FIG. :21. - Panllaria rllllil!IIIO,,'a Del. 
1. Jll:mt. 2. Ascus witll sl1()l'e~) awl 
paraphysis X :250. 

BO. MASSALONGIA Kocl·b.- -'l'lll111ns of mec1illm-sizecl sfluamules, the 
cortex of the upper surface plectenchymatous, thc lower surface decorticate 
and with clark l'hizinose hypotlmllus. Algal cells SC?Jtonema. Apothecia plane, 
without a thalline margin; spores colourless or becoming brownish, I-septate. 

Apo. small, red-brown, with paler margins. :\Iosses 
on rocks. F ................................................. 1. III. carnosa Korrb. 

ill. PSOROMA Ach.--IIIinutely squalllulose-gnmubr, upper surface 
corticate, the lower of closely packed p'crallel hypha, which pass out flR 

rhizoidal filaments. Algal cells bright-greeD (Protococcace:e). A pothecia 
with a thalline margin; spores colourless, cllipsoid 01' globose, simple 
(rarely 2-cclled). 
. The only British species strongly resembles PaJ7nal'ia pc,eizaidcs. 

Crenate-grrcnular, tawny-brown, ::\Iosses on 
ground. C ....................... , ..... .- .... ,,, P. hypnol'um S. F. Gray. 
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F.,mLY VITI. PELTIGERACElE. 
Thallus foliaceolls or s( lll,unulose, heteromerous, cortic'ltc above, corticate 

or non-corticate be low, awl l'ro"i<1ecI with a tomentulll of hypha'. or with 
rhizoids. Alg"l-cells blue.grccn (Nostoc) or bright-green (DactylocoCCIl8). 
Apotheci" mostly marginnJ, l'oundish, adnatc on the upper 01' lower surfttce, 
without a thalline margin; 01' se80ttered aml sunk in the thallus; spores 
septate, colourless or browll. Cephalodia present in some of tho genera. 

Ap.otheci" margil1ltl. 
On uppor surface............... ... .. ....................... :1:2. Peltigera. 
On lowor surface ............................................. DU. Nephromium. 

Apothccia scattored ................................................ :;4. Solorina. 

32. PEL TIG ERA '\,ill(l.~- Often wiele-spreading. submonol'hyl1ous or 
polyphyllous. corticate on the upper wrface; below, tOlllentose or \"eined, 
and more .01' less rhi:cinose. AlgaJ cells blne-green or bright-green. 
Apotheein, marginal, ndnak on the upper snrfaee of the frona; spores 
elongate fm;iform, 3- 01' plnri-sept'1tc, colourless or jn·O\\'ni"h. l'ycnicli'1 
sometimes present with (lyoill aerogenous ll1acrospores. 

In most of the species the algle m'e blue-green; in n, fl'W the gonidial 
zone is bright-green; Imt, in the latter, groups of N0810c cells are "lways 
present in cephalodb, either superficial 01' \yithin the tiSSl1C. T;~e veining 
of thc up.der surface is ,luc to intercl1hwy growth of the u1'P('r ,",ortier,l layers 
which on,uses a stretching of the loose tiSC'llC belo·\\'. 

,Vith blue-green gonidilt 
,Vith bright-green gonidia. "u,l \\'ith ccphalodia 

§ i. Et:n;LTmElu 'Y[Lin. 
*Lob,·s ,lownv "bove. 

I' ('ins o(undGI" surface \\·hitc. 
Lar~o,. spl'ea~ing, with long wl,itc 

rIUZlll'('. (._ ..... 
:-imall, ascending. with few \\'],itc 

rhizinH'. C ..... 
Veills of under surfn,ce ,lad,- browll. 

Spreading, often crisp at mnrgins. C. 
,Yith leafy, i,itliose margins. 

**I,obcs pulverulent, granular or seabritl above. 
Slightly pul\"erulent; brown below, 

~clrno~t without ,·eins. R. .... 
G mnular, nmrgins sorediate; brownish 

or white below. C .................... .. 
Scabricl; \vhitish below, blm:k at 

centre. H. .. .......................... .. 
*** Lobes naked, shining abo\ e. 

Apo. oblong, on ,1igiiate lobes. 1'e,'o-
lute. {' ................... . 

Apo. r011n,1. eonstantly horizont'lJ. }'. 

§ ii. PRLTIDEA Hue. 
Th. hcrge. Cephalotlia on snrface as tubercles. F. 
Th. small. Cephttlodi,t on the yeins. 8 ....... 

1. 

2. 

" ,). 

4. 

5. 

G. 

7. 
8. 

U. 
10. 

" ... :; 

" ~ 

1. EL'I'El:rl<a:I:A. 
ii. r'J-:LTIDBA. 

P. c:mill<l ,Villa. 

1'. spuria DC. 

1'. rufescens HofEll. 
Val'. prif.'texta Xyl. 

P. nmlaee't Fl'. 

r. scutatn, Koe1'1>. 

r. seabrosa Th. Fr. 

r. polyc1actyla HotIm. 
P. horizontalis Hoflin. 

P. ltphthosa "-ill,l. 
P. venosa Hofflll. 
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33. NEPHROMIUM Nyl.-Lobate, horizontal, corticate on both surfa(jes, 
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 baek of the fertile lobes, without a thalline 
margin; paraphyses simple, septate; spores fusiform, oblong, usuall.y 
brownish, 1-3 septate. 8permogones with septate sterigmata and miuute 
dumb-bell shaped pleurogenous sperlllatia. 

Easily recognized when fertile by the position of the apothecia. If 
sterile it can be distinguished from Pelti,qera by the smaller more numerous 
lobes and by the habitat, the species growing mostly on the mossy trunks 
of trees, rarely on boulders. N. Iilsitanic1l1n is the cOlllmonest. 

Medulla K - . 
Tomentose beneath. R .... 

Wrinkled beneath. R ...... . 
Lobes sorediatc at lllargills. Less mre 

Medulla K + purplish. 

1. N. resupinatum Dalla 
Torre &: Sarnth. 

2. N. Imvigatum Ny!. 
Val'. parile Nyl. 

Med. yellow. C ......... ........................ iJ. N". lusitanicum Ny!. 
Med. white. R ............................... .. Val'. hiberniculll Ny!. 

34. SOLORINA Ach.-Foliose, fragile, the uppcr surface corticate, thc 
uniter surface partly ncrVORO and rhizinose. Algal cells bright-green 
(lial'tyiocoCCllS), along with blue-green (NosfGe). Apothecia superficial or 
urceolat'B and sunk in the upper surface of tho thallus, irregularly scattered, 
suborbicular, reddish-brown, without a thalline margin; pamphyses 
thickish, septate; spores 2-8 in the ascus, fusiform-oblong or cllipsoid, 
I-septate, brownish or reddish-brown. tlpermogones unknown. 

Nostoc cells occur in all of the speoies, as a layer under tho gonidial 
;"one in S. crocca, in squamules in S. s]JongioslL, or as endogenous scattered 
cephaloclia in the other species. 'l'he apothecia are developed before the 
codex covering them is thrown ofl, hence the term "veile,} apothecia." 
The species grow on soil among rocks, etc., chiefly in uplan<l mountainous 
<listrids. 

Apothecia superficial. 
Th. large, saffron-yellow below. Ascus 

8-spored. R....... ...... ...... ............ ...... 1. S. croce" Ach. 
Apothccia sunk in the thallus. 

Th. large. Sp. 4. warted. F ......................... 2. S. saccata Ach. 
Th. slnall. Sp. 4~ sl'tlooth. I{ ... ,.............. 3. S. spongiosa Carroll. 
Th. small; white-pruinose. Sp.2. H .......... 4. S. bispora Ny!. 

FAMILY IX. STICTACElE. 
Thallus foliose, horizontal or somewhat ascending, corticate on both 

surfaces, beneath more or less tomentose. Cyphella, or pseudo-cyphelLe 
const"nt on the under surface in S ticta. Cephalodia present in certain 
species. Algal cells blue-green (Nostoc) or bright-green (Chlorophyceae). 
Apothecia marginal on the thallus or scattered, scutellate and sessile or 
shortly stalked; pamphyses simple, septatc; spores elongate, 2-pluri
septate, colourless or brown. Spermogones with septate sterigmata and 
short, straight pleurogenous spermatia. 
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Resembling Peltigeracca: in tlmt both types of gonidia, blue-green aUlI 
bright-green are represented. The species with bright-green algal frequently 
form cephalOllia. CyphelLe are snmll cup-like pits with it di~tinct rim that 
occur in'e(;ubl'ly amongst the tmncntum of the lower snrf"ce; pseudo
cyphelLe llre less definitely nmrginell, and ai'e filled with loose h'ypht~. 

'With cyphclhe or pseudo-cyphella: on the under 
surface ................................................ 3i5. Sticta. 

'Without thesc structures .............................. 36. Lobaria. 

"35. STICTA 8chreb.--Variouslv lobate or laciniatc, horizontal, some
t~mes slightlyascenuing or stalkecl,"cortex on both surLlces of plectenchyma; 
beneath p"le- or ual'k-lll'OWll torncntose, with cyphelLe 01' jlsel1llo-cyphelLe. 
Ceplmlouia rarely present. Algal cells IVosfoc or Chlorophycea:. Apothecia 
marginal or scattered, with or \yithout " thalline nmrgin; paraphyses 

.FHi. 2:!. - rrltiyf'l'a canina 'Yillcl. 
1. }_)aI'L (If plallt reduc:erl!. 2. Seetinn 
of thallm X 3)1). 3. -Ascus with 
8VOl'~S aud 1)al'rtv11ysis X 300. 

Fu:. ~3. - Sticta fllli1u'nn."a Ach . 
1. Part of p1:wt'. 'J . • l.';CllS with 
spOl'es amI llaral,hysis X ;231). 

simple, sept'ltc; spores 8, elongate, fusiform or acicular, 1-7-septate, 
colourless or orown (often sterile). 

The genns is distinguished from otllCr foliose lichens by the minute 
1'Onn(1 openings-cyphelhe or pseudo-eyphclhc~- in the tornentose under 
surface. The species grow among mosses on trees or rocks. 

Algal cells Nostoc ..... ................... ......... ~ i. 8T1C1'1XA. 

Algal cells Chlo1'ophycci8 ......... ........ .... ... § ii. EUST1CTA. 

S i. STICTIXA. Algal cells Nostoc. Bather wide·"pl'eading. 

Cyphellate. 
Thallus isiuiose .• Lobes various. 

Broadly rounded. C.. ................................ 1. S. fuliginosa Ach. 
Laciniate, deeply cut, rather pitted. C .......... 2. S. sylvatica ACh. 
Thin, margins crisp, fimbriate. R. ............... 3. S. Dufourii Del. 

Thallus soredilCte. 
Lobes broad, margins soreui<lte. C ........... , ... 4. S. limbata Acb: 
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l'seudo-e\,phellate. 
Sprinldcd with white soreai". D ... , ............... 5. S. intricata Del. 

val'. Thouarsii ~ludd. 
:::lprillkled witl, greenish-yellow sorcdia. D. G. tl. crocata Ach. 

S ii. EUSTIC'I'.\. Algal cells Chloroph'yce,~. 

Cyphellatc. 
Lobes sinuatc. elongate, obtuse, mcd. 

white. ]t .............................................. 7. S. d[lmfI'col'l1is ActI. 
p,o;eUllo-cypllelb teo 

Lobes rounded, me(t Lright-yellow. n .......... 8. S. aurata Ach. 

BG. LOBARIA Schrcb.-Brmvlly foliose, horiwnt[ll or Pll1"tly ascending. 
tomentosc below, with the tomentum of single h.)'ph,,~ or in stramls. Algal 
cells blne-grE~en (Nus/o(') or bright-green (ProtococcacefI'). Cephalodia 
sometimes present. Apothecia at first almost closed, then. open [lnd 

[' 
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}'IO. 24. - Loimrirl jJulmonaria Hoffm. 

1. Part of plant l'eillWcd ,I. 2. Ascus 
''lith spores aud paraphysis X %0. 

FIG. 25. - Parm,eli(l, /'(lperata Ach. 
1. Part of plan t red ueed L 2. Ascus 
with SPOl"CS , and pal'apl1)'sis X 500. 

tliscoid, generally with a thalline m[lrgin; paraphyses simple, septate; 
~pores 8, elongate, 1-9-scptate, colollrless or brown. 

'rhe British species [11"8 all >"(:ry wide-spreading, green whell moist aUlI 
greyish-green or brown when dry. 'rhey grow mostly on the trunks of 01,1 
trees, oak, etc., rarely on rocks. 'rhe genus is diyidcd into two sections 
[lccording to the algle :-

~ i. LOBAmNA. Algal symbiont NO,ltol". 

Lobes irregularly pitte(l, with scattered 
soredi[l. C ..... .......................... l. L. scrobicuiuta DC. 

~ ii. RrCASOLJA. AlgtLl symbiont Proto-
coccacea_' . 

Thick, wrinkled. with dark massed 2. L. lacini[lt[l Wain. 
cephalodia. F. (Ricasolia amplissima 

Leight.) 
Thinner, shining, without eephalodia. F. 3. L. liBtevirens A. Zahlbr. 
l\tted, bullate below, sorediate. F .... 4. L. pulmonaria Hoffm. 
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FAmLY X. PARMELIACElE. 
Thallus sCluamulose or foliose. horizontal, rarely ascemlillg or subfruticose, 

corticate ,')ll one or both surfaees; beneath with rhiziwD or naked. Algal 
cells 1'l'Otococcace,e. Apothecia sessile or shortly stalked, with a thalline 
margin; spores 2-8 in the ascuo (mrcly more), colum]css, simple. Spermo
gones with pl~urogenous or more mrely aerogenolls Spol'Iul1,tia. 
Thallus rhizinose. Apothecia superficial. 

Ascus polysporecl .................................... :\7. Candelaria. 
Ascus 2-S-sl'ored .................................... :IS. Parmelia. 

'l.'lmllus scarcely rhizinose. Apothccia marginal ... B9. Cetraria. 

37. CANDELARIA :\Iassal.-:\linutely foliose at· sqamulose, corticate 
on both surfaces, yellow aboyo; beneath almost colourless, rhizinose. 
Apothecia scsliile, scattered, discoid, with a thalline mal'gin; paraphyses 
discrete, sim'ple 01' rarely br::mche(l, septate anu. ebyate at the tips. tlpores 
numerous, simllle, colourless, sometimes bi-guttulate au,l plieudo-scptate. 
Spermogones in small tubercles, with acrogenous ellipsoid spermatia. 

The brilliant yellow colom is due to stictaurin, which giYes no reaction 
with potash. 

Squarnulcs crenate; lLpotheciutl1 with gnmubte margin ... C. concolo1' ,Vain. 

38. PARMELIA Ach.-Lobate, lacinilLte or lin(;"r, Yariously co'loured 
generally somewhat shilling; beneath more or Ie liS rhizinose' or almost 
naked, and uSll<1lly dl1rk in coloUt', the rhizinc{' of f,tsciculatc hyphtB fre
quently mucilaginous at the tips. Sorodia awl isidia fl'e1lnent: Apothecia 
scattered oyer the surface, sessile or shortly stalked, round, with a tlmlline 
margin; hypothecium colourless, \vith goni(lia underneath; paraphysps 
usually brancheu. and septate, conglutinate; spores 2-H, ellipsoi<l or sub
globos'e, slmdl or rather hcrge, simple, eolondelis. Spermogones sc«ttered, 
with septate stcrignmta and minute pleurogenous spermatia. 

Spores are small when 12 I" long or uUller; leu-ge abo\'8 20 I" long. 
Kormally without rhizin,p, lobes natTOW ............ Subgen. i. IhpOGDIXL\. 

Normally without rhizime, lobes broader, pierced 
with holes ............................................. " 11. JlIENEGAZZIA. 

More or less rhizinose, lobes various...... ..... "iii. Et:PAR}lELlA. 

Subgen. i. HYPOGDIXIA ~yl.-Th,tllus ,yithout rhizill'" 011 tho feee 
parts; lobes mostly narrow. Epores small. 

Pannelia plt'!f8odes grows mostly 011 trees, the other "pecies Oll alpine rocks. 

Glaucous-arcv, sprea<1ing, tips soredi(Lte. C.... l. P. physodes Aclt. 
Lobes"'tl(bular, sorediate at tips ............ Yar. tubulosa :'I[udd. 
,Vl'inkled, almost coherent ........... ,...... Yal'. pbtyphylla. J~clJ. 

Glaucous·grey, linear, black at edge, pundurcd 
below. R. '.. ................ ..... ............. 2. P. vittata :.'hl. 

Grey or dark, narrow, crowded, Slx,thulate. H. 4. 1'. alpicola Th. Fr. 

Subgell. iL :\fE~EGAZZIA A. Zahlhr.-Thallus without rhizime, attllched 
by haustoria; lobes uarrow, perforate above. 8pores large. 

rhallus orbicular, dotted with holes, brownish. 
On rocks or treo:;. S.... ...... .................. 0. 1'. pertusa 8chter. 
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Subgen. iii. EUPAr.~lELIA K;yL--Thalllls lU\lO,S narrow or wide; beneath 
lUore or less rhizinose,. 

The largest number of specie~ aye incluueu in this subgenus. There is 
great variation in the character of the lobes which may be almo,~t fila
mentous (P. pubescens), divided up into narrow lobes (P. omp/lli/oiles), or 
broadly expanded (P. cetrarioides). Some species are almost destitute of 
rhiziurn and suggest Cetraria. but in that genus the apothecia are marginal 
on the lobes. The thallus varies in size from small (about 2-3 em. across) 
to large (up to 20 em. or more). The species grow on tree;; or pales, more 
rarely on rocks. 

A. RhiziulB very scanty. 
Lobes almost black (on upl"nd rocks; rather 

small). 
Subterete, slender, branched, prostrate. F. o. P. pubescens Wain. 

(P. lanata Wallr.) 
Narrow, flattened, about 2 em. high, semi

erect. P. 
Narrow. appressed, palmate, confusedly 

imbricate. R ..... " .......................... . 
B. Rhizinrn abundant or scanty, but a,bsent 

from the margin of the lobes (Amphi-
iJ2jlnnia). 

Glaucous-grey. 
Lobes broad, margins often sorediato, 

7. 1'. corniculata A. L. Bro. 
(1'. tristis Walk) 

8. P. stygia Ach. 

K+S. C. ""................................ 9. P. perlata Ach. 
Black, ciliate at the margins '" ............ Val'. ciliata 80h1£r. 

Yellowish-green. 
Lobes wrinkled, rarely sorediate towards 

the centre, K+y. C ................. " ... 10. P. caperata Ach. 
Olivaceous or brown. Lobes various. 

Appressed, with yellowish soredia, isiuiose ; 
med. K + y, C + red. Trees. F ... , ... 11. 1'. subaurifera Nyl. 

A ppressed, linear with ;yellowish sOl'edia, 
K + y. Rocks. F ......... , ........... , .. , ... 12. P. lIIougeotii Scheer. 

Rouncled, incurved, margins sorecliate; 
med. C + red. Trees. R ....... " ..... " ... 13. P. olivetorum Nyl. 

Rounded, incurved, margins sorediate; 
med. C -. Trees. F ......................... 14. P. cetmrioides Del. 

O. Rhizinro up to edge of lobes (Hypo
trachyna). Lobes up to 1 cm. across. 

*Grey or whitish. 
tLobes witl10Ut isidia on soredia. 

Thickish, smooth,rounded-crenate, K + y; 
med. 0 + red. C. . .................... 15. P. tiliacea Ach. 

Black setre on Apo. receptacle. R. ... SuQ!3p.carporhizansNyl. 
tt Lobes isidiose. 

Rounded, centre with crowded dark 
isidia. C. . ................................ 16. P. sCOl·tea Ach. 

Crenate or dissected, isidia ciliate, K + y 
then red. F ............................... 17. P. proboscidea Tayl. 



PARMELIA 

Reticulate on surface. l\Ied. K + y then 
red. C.. ............................ , ...... 18. P. saxatilis Ach. 

Thallus densely isidiose, f. in/jura
cea; lobes nalTOW and crowded, 

. f. pannifarmis. 
tttLobes sorediate over surface. 

L,idia becoming sorediate .................. 17. P. proboscidea Tayl. 
Soredia on reticulatiolls ..................... 18. P. saxatilis Ach. 
Reticulate; soredia in furrows, K + y; 

med. C + red. C ...................... . 
Smooth 01' wrinkled, soredia punctiform, 

K + y; meel. C + red. C. 
Small, appressed, soreuift yellowish, K -. 

19. P. sulcata Tay}. 
20. P. dubia Tayl. 

(P. Barreri Turn.) 

R. ........................................... 21. P. ambigua Ach. 
Small, appressed, soredia whitish, K+y. 

n. ............................................ 22. P. hyperopta Ach. 
ttttLobes sorediate on tips or margins. 

Finely reticllhlte, often ciliate, K + y, 
med. + y then red. F. 

2" u. P. cetrata Ach. 
(P. ]Jcl'f01'ata S. F. 
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Branching with wide sinus, K + y. C. 24. 
Branching with narrow sinus, subrevo-

Gray.) 
P. hevigata Ach. 

lute at tips; meel. C + red. C ..... . 25. P. reyoluta Fl(m;ke . 
. Rugose towards centre ................... .. Var. rugosa Cromb. 

]\Jeclulla ;yellow. On rocks. R ....... .. 26. P. endochlora Leight. 
'* Yellowish -greeD. 

tLobes without soredia, sometimes isidiose. 
Closely apl'l'essed, wrinkled, Ie + y then 

red. C ..................................... 27. P. conspersa Ach. 
Crowrled with isidia, f. isidia/a. 

Crowded and imbricate ................... . 
ttLobes with soredia. 

Narrow, pinnatifid, tips broader, sore· 
c1iftte, K + y, med. + red. F. .. .... 

N arrow, gnarled, soreaia lruge. yellowish. 
Hocks. R. 

*Oli,-aceollS. brown, or dark-groen. 
tLobes without soredia or isidia. 

Dull-green to brown, imbricate, K + y 

Val'. stenophylla Ach. 

28. P. sinuosa Ach. 
29. P. multifid a A. L. Sm. 

(P. incul'va Fr.) 

then red. F ............................... 30. P. acetabulum Dub. 
Bright- or dark-brown, appressed. R .... 31. P. olivacea Ach. 
Brown, appressed, with papilhe (breath-

ing pores). F ............................ 32. P. exasperata CarrolL 
Dark, ehinillg, reticulate, narrow (cf. 

n. 18), K + y, med. + red. C ....... 33. P. omphalodes Aeh. 
Blackish, shining, narrow, convex, K-. 

F .............................................. 34. P. prolixa Carroll. 
Broader, appressed, not so dark. J' .... Subsl" Delisei NyL 

HLobes isidiose. 
tlprinkled with isidia becomillg sorec1iosc, 

subsp. Dclisei.. ........................... . Var. isidiascens Ny!. 
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D[1rk, shining. densely isidiose, med. C + 
red. Rocks. C ................. .. 

Lighter brown, less isidiose. '1'ree.,.:. C. 
tttLobes sore(1iate over surface. 

Blackish. nan·011·. a[!pre3Sed. Ii: -. 
Hocks. R ......................... . 

3;"). P. fuliginosa Ny]. 
Val'. hetcyirens Nyl. 

30. P. sore(liata Th. Fr. 

:19. CETRARIA Ach. (incl. Platy"m" )\,\"1.).,. Foliaceous (Pla 1.'/8 III {I I. 
partly horizontal or a~ecl1(ling. or iruticosc (Cdl'llTiu) with the frond" co\).\· 
pl"l'ssed. rarely cylindrical. sparingly rhizinm;e, 01' 'Itttcched at the base. l.lu! 
,oon loose from the substratulll, cortic"tc on l,oth surfaces, the cort", 
lllo,.:tl)· of sumll·cdlcrl plectenchyn1>l; the lllJll(,l' sUI'bee shining, concoloro11, 
with the upper surface or (larke1'; psuudo.cyphelLp present in some specie,.:. 
Apothecia marginal or submargillal, sessile or shortly stalked, rouml, with a 
thalline Il1lugin; paraphyses simple or 1'11rely bmllche(j, septate; spores 6·8. 

_Ff(1, 20. - ('etta,-ia 'isla'!llicl~ A<.:l1. 
1. JlJant J'edu{;('d~. :! .. \scus with 
.sp()res) and llal'allhysi...; X ea. ;')00. 

Ftc:, ~;. ~ }.I"'eJ'IJiu ]U'/uw/.dd A('h. 
1. Plant l'L'dlu'('d 1,. :!. ,\_,s(_'llS witl! 
:-11)01'1,:',:-., :lli(i p;\rallhysi~ X 500. 

colourless, simple, sm,dl. Spermogones in marginal tuhercles 01' t.horll·like 
papilla>, with pleurogenous spcn1l11t.itt varying iil f0l'l11. 

Differ>; f1'01I1 l)(lI'I!1din in the almost ('omplete absence of l'hiziml', in 
the ptutl.Y ascentling or fruticoBC habit, awl ill the m'Lrgillal apothcci<t ana 
spennogones. The species classified by SOllle Lidlenologists under l)lniys)JJrl 
are of a more foliaceous chamctel', those ill (,,,Ii'({ r£a are frnticosc, but thel'l~ 
are intermediate connecting forms. 

*Thallu>i foliaceous. more 01' less ]HJl'izonblli'ilii!l811/ f /). 

or soil. 
On trees, rocks 

tLobes grey (l'arely br01nl); pbnts larg(·. 
Smooth, with ],[1i88(1 crisp llHU·gills. (..... 1. ('. gbnc" Ach. 

"ai'. f'Llls.x Ach. \\'hitish benettth ..................... , 
,Vith narrow cl'mnlcd lobes .......... . Ytlr. tenuisectum 

, A. L. Sm. 
Heticulate·lacul1osf'. H ..................... . 2. C. LWlll10Sl1 Ach. 
Appressed (snmlll (lensely i,.;it1iose. F .. .. D. C. t1ilfuSfl A. Ij, Sm. 

ttLobes bright-yellow; plante; rather small. 
Bare at margins. H ........................ .. 4. C. juniperina Ach. 
Yellow-pulverulent at nmrgins. E ..... .. 5. C. pinastri S. F. Gmy. 
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tttLobes brown; phnts rather small. 
G. C. sepincoh IVain. Small, sinultte amI bare 11.t margins. It. 

Larger, white pulverulent at nmrgins. C. 7. C. chlol'ophylla Wain. 
(l'laiys7na ?llo-

1'" !fIla ~ yl.) 
tttt Lobes [clmost blaek. Yen' ll:1HO\\'. ()n roc:ks. 

Groovccl, ,\po. with stOllt cl'ellulak 
margin. H. 

l'l,me. A po. \\'ith thin sulJ"ntir(' lllar
gin. J~. 

:'IT ore ,\sccllding, light bencn.tll. ,\ po. 
with stout crellHlate margin. R ...... 

8. ('. hc:paiizon ,Vain. 
(P. 1ilhlllnmsc ::\\'1.) 

O. C. hl{lnnensis Sch,~·l'. 
\1'. l'01l1lil'i.rtllm Kyl.) 

10. C. polJsdlizll Lett. 
**Thallus ascending, morc Ot· less fruticosc (FJIU·(iraria). l\Iostlyamong 

mosses on the ground. \Yith the exception of C. acul<'llia, the specie,; 
are all rather nltc in this coulltr~·. 

tFl'onds p,ale-,):ellowich. 
Slllooth, conni\"cnt :tt mn.rgin, Roeks; 

alpine .......................................... 1J. C. cllcnlhta Aclt. 
Reticulate-Iacunose, conniyent. In hilly 

regions ......................................... 12. C. nimlis Ach. 
ttFronds pale- to dark-lll'own; pseurloc:·pheILt· 

present. 
Strap-shaped, rather wide, spinulose at 

margins.... ... ...... ... ... ............ ... }:). C. j,LwclicH "\ (' h. 
\'ery bl'ol1d, f. plat!flLl(. 
Narrower, call1Llioulnte ..... '" ... ... ... Yar. tennifoli,( \Vain. 

Crowded, densely branched upwflrds. 
Alpine .................................... H. C. hiasccns Th. 1'1'. 

tttFronc1s t1ark-chcstnut-hrown. 
C~'lindric[ll or compres.-ie<l, Iimllcllf'd nnil 

entangled .............................. 14. C. nculeata 1"1'. 
l\Iore slender. gcncrally well fl'uitec1. 

f. hisJJiila; stoutislJ, YClT spi-
nose, f. acanO/ella. 

])cm;oly crespitose, pallllately bmnchcd 
abOY8. Hocks ......................... W. C. o(lontelh "\oh. 

F.UI!LY Xl. U8NEACElE. 
Fruticose, nttacherl at thc base, usually mdi11.tc in strllctnrc. Algal cells 

Protococcacc,p. ApotlHlcia roundish. sessile or shortly stalked, with a thalline 
margin; spores 1-8, colourless or rarely brown, simple or septate, Spermo
goncs immersed, with acrogenous or pleurogenous spormatia. 

Distinguished by the fruticoso thallus. Transition stages between the 
folil1ceo\ls and fruticoso types occur in Bvcrnia. Ccrnnia is doubtfully 
included in the fallli.ly. 

Btrap-shaped. 
Structure dorsiyentral, with under surface of rlifferent 

colour ......................................................... ·10. Evel'nia. 
Structure radiate, alike 011 both smfaces ... , .............. n, Ram[\lina. 
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Filamentous. 
Medulla a central chondroid strand ........................... 42. Usnea 
Medulla of loose arachnoid hyphae ........................... 43. Alectoria. 

Stalk-like. 
Fronds hollow, tapering upwards ........................... 44. Cera'nia. 

40. EVERNIA Ach.-Strap-shaped, erect or partly pendulous or aeCUlll· 
bont, more or less divided or branched, rather sott and fiaccia, Cliffcl'entl.Y 
coloul'eu aboYD amI below, attacheCl by a basal sheath, oecasiOlmlly with II 

few rhizina·. Structure sub,lol'siYentl'al, the gonidia JnOf;tly under the upper 
cortex. Apothecia btcral, or llllllOst terminal, sessile or shortly stalkea; 
paraphyses stoutish, simple; spores 8, small, ellipsoiCl, simple. tipermogoncs 
lateral, imlllcrsed, with pleurogenous stmight slender spennatia. 

A genus intermediate between PaTinciif!' and Ramalin"" resembling the 
former in the almost constantly dorsiyentral structure, and the latter in the 
frutieose habit. The fronds vary in height up to about 10 cm. or eyen 
longer. In Evernin pl'lmastri val'. slictorcl'os the H'IIJlaiilla:,like fronds 
h[lYe an Evcrnin structure. On trees, old palings, etc., E. IlIlfllmecll 
sometimes on rocks. 

Light-greenish-grey, sorediate, white beneath. C. 1. E. prunastri Ach. 
Yellowish-green on both surfaces ............... Val'. stictoceros Hook. 

Darker-grey, isidios8, black beneath. C ............ 2. E. fmfuracea Mann. 
Densely isidiose: f. scobicina; n[L1TOW, sub

cy'lindrical: f. CCTa,ta. 

41. RAMALINA Ach.-Fl'onds crect or partly penuulous, bn,nche<l, 
compressed, strap-shaped 01' almost subeylinllrical, attached by a basal 
she[lth or by penetrating hypha'; structure maiate, the medulla generally 
of loose hypha', the gelatinous cortex formed of thick-waIlea coalescing 
hyphre growing generally Itt right angles to tho long axis of the plant; a 
system of strengthening longitudinal hypha" forming a ring or sepamte 
strands within the cortex: (rarely absent). i:)omli;c not infre(luent. Air-pores 
occurring as breaks in the thallus. Apothccia tCl'mimd or lateral, some
times on the allgle of bent howls (geniculate); p[lmphyses simple; 
spores 8, colourless, I.septate, straight or em'Yet1. 

The fronds vary from being almost narrowly cylindrical in some speci
mens of R. <:alief( fis to a broad flat exp[lnsion in R. cVCI'l1ioidcs. Tho 
species are common unless otherwise indic[lted. 

On trees. 'Without soredia. 
Long, stiff, genemlly narrow, often c,mali-

cuJato, spores straight .......................... . 
Rather broad aml flat, SPOI'CS curved ........... . 
Rather short. rigit1, fastigiate; spores cun-cCl 
Short, subpellucid, in cushion-like growths. R. 
Short, subfastigially bmnchel1, f,stulosc, per-

1. R calicaris Fr. 
2. R. fraxinea Ach. 
3. 11. fastigiat[l Ach. 
4. R dilaccmta ,Vain. 

forated. R........ .................. ............... :'). n. gcnicubt::t Nyl. 
On trees. Soreuiate. 

~[lrrow, margins sorediate. K -... ...... ...... 6. n. farinacea Ach. 
Bro[ld, farinosc - sorediate, longitmlinrllly 

wrinkled ............................................. 7, n. polliual'ia Aeh. 
Broad, surface or lll[ll'gins sorc(1iatc, tnms-

. .Ycrsely wrinkled-rcticulate ............... ...... S. H. cycmioidcs 1\ rl. 
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\ 
., On'rocks. 'Without soredia. 

Narrow, rigid. .:\J oatly maritime 

Narrow. rigi<1. [llmo~t )'01111(1. black at base. 
.:lll1l'i t illle ....................... , .............. , ..... . 

On rocks. 8orediate. 
Narrow, sorediate on margins, K + y then red 
Short, margins and 3m·face soredinte ........... . 
Short, tips sorcdin.tc ............................... .. 

9. R. siliguosa A. L. Sm. 
(B. 8COpu/01"1trn Acb. 
ana R. cU8pidnta .1\yI.) 

10. H. CUrllowii Cromb . 

11. It sllbfarinacea 1\ vI. 
12. lL polYl1lorpha A~h. 
1:3. n. capitata );yl. 

42. USNEA Dill.---Filamcntons. npright 0]' lle1ll1nlol1s, more Ol' less 
cylindrical, ",wiously hranche,/' often scahrid. greyi"h-grecn or yellowish, 
attached ;:l.t the ha"e by a "heath or b~ a penetratillg holdfast; structure 
radiate. with a firm chon,ll'Oid central axi" or rarely hollow, the cortical 
layer thin, of bntllching swollen h,rphm. ..lpotheci'~ mostly mther lal'ge, 

FIG. :2R. - Ra!}l((li,w /1'((.1'lj/('(l _Ach. 
1. Plant_, l'('(luced .1,. ~. ASI:HS with 

Fr(;. 29. - rTsllea ,!oJ'i,la "Tell, 1. Plant 
l'edlleell ,I,. ~ •• Tran:-;\'('}'38 ::;:(,t'tion or 

spores, and llanllihysici X il(lil. thallus X' ;::5. ;;. ~porc X /,-)0. 

lutcml or terminal, peltatc. tlw disc mostly rather light-coloured. with a 
thalline, gEll1crally ciliate. margin; hypotheeiUlll colourless. with ul1<1erlying 
gonidi<1; puraphyses concrete, branched and septate; spores 8, small, ellip
soi(], simple. apcl'll1ogones lateral. ill1111crsc(1 or slightly protuberant, light or 
dark colourecl with sparingly branched sterigmata and acrogenolls spermatin. 

The species of [hum occur chiefly on trees in forests, and the pendulous 
forms (British) may n,ttain a length of 1 ft. Qt' more; occasionally they grow 
on rocks. ::\ early all are sOl'ediate, and, in SOUle sllecies, the soredia deyelop 
on the parent plant into laterf11 branch lets. Flesh-coloured wrinkle<] 
tubercles arc frerluently formed and are irregularly scattered over the fila
ments. They c0nt~,in no gonidia and are only abortive apothecia. Heddi;.;h 
for111s are not uncommon. 

Filaments erect, branched. 
Generally with hol'izont,,] fihril., (10-12 em. 

high).' C . ............................................. 1. r. !lorida Web. 
SmellIer, sorcrh'lte, HOll-fertile; ........... .... ICar. })irta Ach.' 
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Erect, branches few, cornnte, sorediate. n. 2. 
Sparingly fibrillose, ringed, verrucose (be. 3. 

coming pendulous). O. 
liilaments pendulous. 

U. cornuta Koerb. 
U. p1icata \Veb. 
(U. cerat'inf! Ach.) 

Long, crowded, sc,l,brous awl fibrillose. C. 4. L. barbata 'Yetl. 
(U. dasypo_qa 8th.) 

Smooth and sparingly jj brillose .. , ..... . Val'. pendnlaHeb. Howe. 
Long, cl'mv(\el1, nearly smDoth, with SWOl1011 

"lIrticuJations." F ...... " " .. " .... "" .. " :i. U. lIrticulata Hollin. 

4H. ALECTORIA Ach.- .}iiLtmento1ls, ercct 01' mostly pendulous, often 
shining. branched, C:'ilillllriml 0\' partly compressed. c,ttaehed by a basal 
sheLlth; strnctme radiate, the meuulla of 100s8 hyphm or partly hollow, the 
cOl,tic"l layer formeu of hyphm pancllel with the long ftxis of .tIle plant 
(fibrous), Apothecil1ll1teral or bent, on straight b1'>1nches, the margin rarely 
ciliate, the t1isc brown or blackish; hypothecimn colourless, with under· 

FIG. 3U.-All'ctoria i1luatn Ad!. 1. Plant 
reduced ,J" ~. )ortioJJ of lilnnwllt, with 
apothecia X ta.8. ;~. ,lbcliS \\iLhsJJol'l's: 
and paraphysis X 500, 

Frn. :n. ~~lanthoria parietifl(( Th. "Fr. 
1. ral't of plaut. Z. Ascus with spol'e,'3\ 
and paraphyses X 35(J. 

lying gonillia; p'tl'aphyses branched; spores 4-8, ellipsoid, simple, colourless 
or bi'ownish, Sperlllogones in small lateral tuh81'cles, the sterigmattc sparsely 
bmnehed, with pleurogenous, short spermatia, slightly thickened at each emL 

The species of Alec/or/'f! l1rc confined to upland or m01.mt"inous regions 
",here they al'e frequently abundant. They grow on soil, rocks or trees and 
they Y[I1',') from light straw·coloured to brownish·black. Occasionally the 
filaments become free from the substratum, growth stili continuing at the 
tips. Rl1re except A. bicolo)' and A. jubatil. 

Fibments mostly ;yellowish straw·coloured, 
Erect, rigid, with tuftell blackish branchlcts at 

tips. Mossy soil.. .................................. 1. 
Decumuent, entangled, with hhckish areas .... .. 

Pendulous 01' decumbent, bmnches few. :'IIossy 

. 
A, ochroleuca Ny!. 
Subsp. cincinnata 

Th. Fr, 

HOil. ................ , ........ " ......................... , 2. A. sal'luentosa Ach. 
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Pendulous 01' decumbent, bl'anched. sorediate at 
tips. Trees or rocks .............................. . 3. A. thrausta Ach. 

4. "\.. implexa N yl. Pendulous, long, slender, much branched. Firs 
Filaments mostly dark·coloured. 

Erect, rigid, dull black, lighter at base. Rocks, etc. ii. 
Erect, short, densely branched, black with brown· 

A. nigricans Ny1. 

ish areas. Firs ............................. " ...... . 
Decumbent, branches spreading, blackish·brown. 

G. A. hicolor :0I-y1. 
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i\Iossy soiL ........................................... . 
Pendulous, long, dull hlack, sorediatc. Trees, etc. 

7. A. diycrgens N:yl. 
fl. A. jubata Ac11. 

Hhort greyish-coloured. Firs ...................... . 
Hnbdeculllbent short. ver.v dark. Hocks ....... . 

Huhsp. subcaua Nyl. 
Hnbsp. chalybei

formis TIl. }'l'. 
44. CERANIA H. F. Gray I Tl/(/lJIJ1(/Zia Ach.).~Fronds upright, hollow, 

stalk-like, sparingly bmnched, tapering upwards; thc cortex of small cells, 
medulla of .parallel hypha·. Apothecia not rightly known. Hperrnogones 
immersed in small warts, with pleurogenous short cylindrical straight or 
slightly bent spel'matia. 

The position of the genus is uncertrlin in the abscnce of definite know
ledge as to the reproduction of the plnut. Though of upright structurc it 
is frequently prostrate; the one known species is chalky-white, somewhat 
resembling white WOi·ms. On Roil llmong mosses, etc., in m!Hmtainous 
regions, 
Generally up to r; cm. in length am] 1 to 2 

or 3 mw. thick ......................................... C. v8rmicultwis S. F. Gray. 

FA)IILY Xn. PHYSCIACElE. 
Thallus fruticosl'. foliose, squmllulosc 01' crustaceous, yel1o\Y·ooloul'ed, 

grey or brown. Strncture yarions. Algal cells I)rotococcace:e. Apothecia 
discoid, mostly rather small, usually with a thalline margin. Bpores colour· 
less or hrown, usually I.septate, with thick outer walls aml septum, the 
lntter generally pierced by a longitudinal callal (polarilocular), rarely simple 
01' 3·septate. Spermogones with celluhlr steriglIHlta and short pleurogenous 
spermatin (except in Cflllrldariclla). 

The genera in this family [lre especially distinguished by the peculiar 
spores. 'l'lre median septum de"elops by ingrowth from the outer wall, and 
though occasionally a narrow b[,nd, it hroadem; sometimes to such an extent 
that the IUlllen of the cells is reduced to a small sp[,ce at each pole. A few 
species with simple or el'en 3-septate spores are included in the genera 
owing to the presence of othel' typical characters. 
Parietin present (yellow lichen·acid colouring cl'imson 

or purple with potash). 
Spores colourless, usually 1·septate, 8 in the ascus. 

Fruticose, yellow ....................................... 4ii. Teloschistes. 
Foliose, }'Cllow .......................................... 46. Xanthoria. 
Dquamulose or crustaceous, mostly yellow ...... 47. Placodium. 

1'1I1'ietill not prescnt. 
Spores colourless, simple at first, sometimes lllany 

in the ascus. 
Crustaceous, yellow .................................... 48. Candela'riella. 
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Spores brown, usually I-septate, colour various. 
Foliose, rarely subfruticose ........................... 49. Physcia. 
Squamulose or crustaceous ........................... 50. Rinodina. 

45. TELOSCHISTES Norm. (Pllyscia Schreb. pro parte).-Fruticose, 
brightly coloured, upright or decumbent, the fronds branched, cylindrical or 
compressed, attached at the base; structure radiate; cortex of longitmlinal 
hyph::e (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 Ph?Jscia on account of the fruticose 
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. chrysophthalm,us Th. Fr. 

46. XANTHORIA Th. Fr. (Physcia 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 c,Qlourless with underlying gonidia; paraphyses branched and 
septate near the tips; spores 8, I-septate, polarilocular, colourless. 
Spermog~nes immersed in small tubercles. 

Differs from Physcia, in which the species have often been included, in 
the colour of thallus ann spores. The species grow most freely in maritime 
districts, and "are bright-yellow in the open where the acid substance 
parietin (I( + 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 .................................. _ ..... 1. 

More monophyllous and wrinkled, deeply coloured 
1\1ore broken up, deeply coloured ................... .. 

Poorly developed, often in masses. Apo. numer-

X. parietina Th. Fr. 
Var. aureola Th. Fr. 
Val'. ectanea Olivo 

ous. F .................................................... 2. X. polycarpa Oliy. 
Straggling, subascending, margins pulverulent. F. 3. X. lychnea Th. Fr. 

47. PLACODIUM DC. emend Hepp.-Thallus squamulosewith a definite, 
Homewhat circular outline (effigurate) and corticate above (rarely also 
below), or crustaceous and effuse, mostly yellow, rarely whitish, greyish, or 
dark-grey, mostly I( + 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 epitheciul11 generally deeply suffused with 
parietin; spores colom'less, I-septate ("ery 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. 1'Cpellens.,which is probably 
an impoverished form. The thalline margin of the apothecium in some 
species is reduced to a zone of gonirria below the hypothecium; in a few 
others it is absent, though other characters secure their inclusion ill the 
genus. The spores are imperfectly polarilocular in Pl. nivale, and simple 
in Pl.1t~lge1ts and Pl. rt{pesirc. 
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.Species with squalllul08e 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.fi.rst . 

. Apotheci~ with a more or less prominent thalline 
margin. 

Thallus squamulose-effigurate ........................ § i. EUPLACODIUM. 
Thallus crustaceous ....................................... § ii. CALLOPISMA. 

A~othecia without an apparent thalline margin. 
• Thallus crustaceous ....................................... § iii. BLAS'l'ENIA. 

§ i. EUPLACODIu3I.-Yellowor 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. 
ttSpores polarilocular. On rocks or walls. 

Spores wide in relation to length 
(8-16 I-' X 6-101-')' 

Flat at circumference. C ............... . 
Turgid-convex at circumference. C. 

Spores ellipsoid, narrower (varying 
9-18 I-' X 4-81-')' 

Narrow, COl1yex, irregular, deeply 

2. PI. callopismum Mer. 
3. PI. flavescens ~. L. Sm. 

(Lccanora calZopisma 
Val'. sympagea Ny!.) 

coloured. Alpine........................ 4. PI. elegans DC. 
Narrow, conyex, stellate, dark coloured. 

H. ...... ......... ..................... ......... 5. PI. dissidens Ny!. 
Broader, conyex, centre almost plane 

and often brown. F. .. .............. .. 
Lobes less deyeloped, in crowded 

groups. 
**Lobes narrow, the centre granular. 

Convex, rather apart; centre isidiose. 

o. PI. mueorum DC. 
Yar. pusillum Flag. 

(L. tegularis Ny!.) 

S. ............................................. 7. PI. granulosum Hepp. 
Contiguous, convex; centre areolate-

warted. R. ...... ........ ....... ......... 8. PI. scopulare Oliv. 
Convex; centre areolate, often 

brown. S.................................. 9. PI. decipiens Leight. 
Convex, yellow-sorediate; centre 

areolate. F ............................... 10. PI. cirrochroum Hepp. 
***Thallus orbicular, leprose, sterile. F ... , 11. PI. xantholytum N_yI. 

****Lobes minute, mostly scattered. 
Contiguous, rounded, smooth. l\Iari-

time. C~' .................................... 12. PI. lobnlatum A. L. Sm. 
Thin, cracked-areolate, tawny-red. S. 13. 1'1. miniatum Olivo 

§ ii. CALLOPISilIA.-Crustaceous. Apothecia mostly yellow or orange j 
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 ..... _ .. __ .. _ 14. Pl. citrinum Anzi. 
Thin, furfuraceous. Apo. bright-

yellow. Trees. F ................ 15. PI. phloginum A. L: Sm. 
Thickish, areolate, not furfura-

ceous. Rocks. R ............... 16. Pl. incrustans A. L. Sm. 
Membranaceous. Apo. dark-

orange; sp. broadly ellipsoid. 
Trees. C ....... ___ .. _ .... _ .. _ .. _ .... 17. 

More distinctly areolate or very 
scanty. Rocks. C. 

Apo. very deeply coloured. 
Rocks ................. _ ........ . 

PI. aurantiacum Anzi. 
Var. tlavoyirescens Anzi. 

(Leca71ora eryth1'ella Ach.) 

Val'. alpinum Anzi. 
Thin. Apo. with crenulate mar- I . 

gin. Rocks. R. .................. 18. Pl. cren'illatcllum A. l~. Sm. 
**Greyish-white, K + cr. Apothecia 

various. 
Thin, membranaceous. Apo. yel-

low, whitish margin. Trees. C. 19. PI. cerinum Hepp. 
Leprose. Apo. more olive

green. Mosses. C ....... 
-Scanty, granular-leprose. Apo. 

margin disappearing. Rocks 

Val'. sbilicidiol'ulll Hepp. 

or wood. C .................... _ .. 20. PI. pyraceum Anzi. 
F,vanescent. Sp. short and 

broad .......................... . Val'. pyrithl'Omum A. L. Sm. 
Thicldsh, bluish-grey, smooth, 

areolate. Apo.dark. Rocks. F. 21. Pl. chalybaeum Naeg. 
Thinner. Apo. dark, grey-pru-

inose. Rocks. F ................ 22. PI. variabile Nyl. 
***Greyish-white, K -. 

Membranaceous. Apo. dark-
brown. Trees. R. ........... , 23. PI. ph~ocal'pellum A. L. Sm. 

·Membranaceous. Apo. reddish, 
K - . Poplars. R.... ......... 24. Pl. refellens A. L. Sm. 

Thickish, furfuraceous, areolate. 25. PI. erythrocarpum A. L. Sm. 
Sp. broadly ellipsoid. Rocks. F. (Lecanora teicholyta Ach.) 

****Whitish; reaction with K various. 
Thickish, smooth, areolate, K -. 

Sp. small. Rocks. R. ......... 26. P1. Lallavei Olivo 
Thin furfuraceous, K - . Sp. 

broadly ellipsoid. Rocks. R. 27. PI. albolutescens A. L. Sm. 
Minutely granular, K + cr. Sp. 

fusiform, subsimple. Alpine 
rocks. R............................ 28. PI. nivale Tuckeml. 

$"'***Mostlydark-grey or blackish, K+cr, 
p, or K-. 

Effuse, wrinkled 01' areolate, 
K+cr. Apo. rusty-red. Bark. 
R. .................................... 29. PI. h~lllatites A. L. Sm. 
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Thickish light or dark-grey, K+ll
Apo. rusty-red, margin dis-
appearing. Rocks. F .......... 30. PI. cfEsiorufum A. L. Sm. 

Thin, K + p. Apo. rusty-rcd, 
. margin persistent. Rocks. R. 31. PI. fuscoatrum A. L. Sm. 
Thickish, areolate, K -. Apo. 

brownish- black. Alpinc 
rooks. R............................ 32. PI. ooncilians A. L. Sm . 
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• § iii. BLASTEKIA.-Crustaoeous. Apothocia mostly highly coloured, 
iNithout a thalline margin; spores polarilocular except in PI. 'j'npeMrc. 

*Yellowish, K + cr. 
Thinly felted continuous, ochra-

ceous. Rocks. E....... ............ 33. PI. ochraceum Anzi. 
Thinly felted or areolate, ochra-

ceous. Sp. contents broken up 34. PI. tetrastichum A. L. Sm. 
Effuse, faintly areolate, yellow. 

Sp. small. Rocks. R ............ 35. Pl. vitellinulum A. L. Sm. 
**Greyish.white. Reaction with K 

various. 
JvIostly thin, unequal or areoJate, 

K+p. Apo. rusty-red. 
Trees. C.............. ............... 86. PI. ferrugineum HepIl. 

Very slight K reaction. Rocks. 
C ................................. . Val'. festivum A. L. Sm. 

Greyish.white, K -. Apo. brick· 
red to black. On trees. R ...... 36A. PI. Pollinii A. 'L. Sm. 

Thin, areolate, Kf+y. Apo. yellow, 
K + p; sp. 8, 12, 16 in ascus. 
Trees. R. .............................. 37. PI. cGl'inellul11 A. L. Sm. 

Effuse, furfuraceous, K -. Apo. 
orange, K + cr; sp. small, 
septum thin. Trees. C .......... 38. PI. luteoalbul11 Hepp. 

Thallus in scattered granules. 
Stones, etc. C .............. .. 

Thin, areolate, K -. Apo. yellow 39. 
or dull-red, K + p; sp. simple. 
Rocks. C. 

Apo. in pits. Cal. C ........ .. 
***Blackish. Reaction with K various. 

Thin, K - , smooth warts on black 
hypothallus. Apo. orange. 

f. rupestre A. L. Sm. 
Pl. rupestre Branth. & Rostr. 

(Lecano7'(t irrubata N .rl.) 

Val'. calvum A. L. Sm. 

Rocks. R. ........................... 40. PI. atroflavum A. L. Sm. 
Thin or thickish, areolate, Kf + p. 

Apo. orange or brown. Rocks. R. 41. 1'1. ~'urneriallum A. L. Sm. 

48. CANDELARIELLA Miill.-Arg. (Lecanora subgen. Candelaria Ny!. 
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 I-septate and sometimes polari-
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locular. Spermogolles lllinute, with septate forkell or lmmchcc1 stcriglUctt:t 
Rnd aerogenous spermatia. 

The yellow thallus amI apothecia in this genus conbin no parietin and 
give no l'clwtion with potash. The spores howen:r indictlte its aftinity with 
Physciacc&. C. vitellina on rock~, p"lings, etc., is COllnllOll, the other 
species, on rocks or walls, are rare. 

'l'hallus lobate at the circumference. 
Bpores many in the ascus ........................ 1. C. crcnata A. 1.. I')ltl. 

Rpores f) in the ascus .............................. 2. C. medians "\. L. tim 
Thallus granular. 

Sporcs many in the aseus ............. , ......... , 3. C. yitellina Miill.-Arg. 
Spores 8 in the ascus .............................. 4. C. epixnntha A. L. Sill. 

49. PHYSCIA Schreb.-Thallus nwely fruticose; more generally foliose 
and hori7.0ntal, whitish, grey, greyish ·green Ot' urown, sometimes ~or8(liate, 
attached mostly by rhizillll" Stl'ucture r<ldiak, subl'adiflte or rlorsi-yentmJ. 
A pothecill discoid, slllall or moderate in ~ize, blackish, \\'ith a tlmllille 
lllargin ; hypothecimn brownish Ol' dad.; paraphyses simple or branche(1 
ne'll' tho Drown tip,;; spores 8, two·ceUocl, with a thick outer wull ami 
thickish septulll, more or less distinctly polarilocular. d,crk-brown. 

There is considerable vtlriation in the structure of the thallus; species of 
radiate ,structure llre surl'olludell by a cortex which is formed of hyplm· 
parallel with the long axis of the frond. This type of cortex tennecl 
.. Jibrous" occurs also in most of the horizontal species, in some being 
confined to the upper surface, in others to the lower, while in a few botl, 
cortices arc of plectenchynm. Species with II fibrous upper cortex are 
placecl by some authors in a separate genus, Anal'i!lchia. P11!l8ciw with 
horizontnJ lobes tHe sometimes nlvet.v 01' pl'ninose. (Fig. on p. 51.) 

011 trees or rocks. Colours other than greyish-green are indict,ted. 

"Cortex tibroufi l\iJOH'. or on both surfaces (A}l(}ptychia). 
Thallus frllticose or partly asccnding, of narrow 

fronds. 
Corticate on both surfaces, upright. It '" 1. I'll. intric:Lta Schrer. 
Corticate above. mostl:v decumbent, grey-

ciliate. C. ...... ......... ................. 2. Ph. ciliaris DC. 
Whitish, coriicllte above, chrk-ciliate F. 

in south .................................... 3. Ph. leucolllela :llich. 
Thallus horizontal, fibl'Out;-(;Ortics,te on both 

smLlces. 
lhrk-browll, llarrow. :lIaritimc. C. 

Gre.Y, with ltpical boreLlill K + y. F. 
Apo. margin leafy. n. .................... . 

**Cortcx fibrous on lo\\'er surface, plectenchy
matous above. 

Thickish, crull1plea, pruinose K -, ctuk 
beneR,th. C. . ............................ . 

Brownish. Apo. margin leafy (corollute) 
Thinner, pruinose K-, soredillte at 

margins. C ............................. .. 

4. Ph. fusea A. L. ::;111. 
(Ph. aquila =".)'1.) 

0. Ph. speciosa Kyl. 
Val'. hypolellca Kyl. 

G. Ph. pulverulenta Xyl. 
Yar. yenusta Oliy. 

7. Ph. grisell A. Zahlbr. 
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"~CJlaue, contiguous, SUbCOllyeX, whitish 
beneath K + y. c. . ........... '" ..... . 

Fla.ttened at circumferencC'. C ......... . 
Coarser, irregular, wrinkled. C ......... . 

~ar1"ow, appressed, brownish beneath. It. 
Karrow, grey, ciliate, often archell and 

sorcdiate at tips. C. 

8. Ph. stellaris Nyl. 
Val". aipolia Ny1. 
Val'. cercidia Th. Fr. 

H. Ph. melops Duf. 

1'3 

10. Ph. hispida Tuckerm. 
(Ph. stell(m'is Val's. lep. 
talea XvI. and tenella 

SuborbiculRr, thin. appressoll, sorol1iltte nt . Kyl.) 
centre. F ............ , '" .................. 11. Ph. astroidea N;yl. 

Orbicular. with scattered sOl"edilL. C. 12. I'h. cmsia Nyl. 
Thin, Ol'bicllbr, closely appre~sea, sore- 13. Ph. elmina A. L. Sm. 

diate when 01,1. F. (Ph. arlglut·inata ~Jl.) 
***Cortcx of ploctenchym8. ou both surfi1ces. 

Suborbicular, thin, eroded, often powdery-
sorediate. F ............................... 14. Ph. e1'OS::1 Leight. 

Suborbicnlar, with sorcdiate pustules. H. Hi. 
Brownish, irregulal', spreading, ,Yellow 

Ph. tribacia Ny1. 

medulla and soredia. R ..... _ ......... 16. Ph. subdetersa Nyl. 
Ph. orbicularis Dalla Brown, subcrustaceous, edges black- 17. 

rhizinose. R. Torre & Sarnth. (Ph. 
obscura N:\,1.) 

.Cilia on under side of apotheci," 

Green and often suffuse!l hy Xantltol'ia 
pal'ietil1a, 

Dark mnltifi,l lncinia'. rhizinose at 
ellges. R ................................ . 

Var. ciliata Dalla Torre 
& 8arnth. (Ph. ulo
th1"ix Nyl.) 

Val'. virell,a Dalla Tone 
& Samth. 

JR. Ph. lithotea Nyl. 

. iO. RINODINA I\Iassal.-Crust"ceous, rarely squmlluloso. nOl1-(,orticate 
except in highly tlevelopcd species. A.pothecia dark-coloured, generally 
with a prominent thalline lllargin; paraphyses slender, septate, brown and 
often shortly branched at the broader tips; >ipores 8 (rarely more), I-septate, 
more or less distinctly pobrilocular, brown. 

The spores of this genus, as in Pltyscia, are nearly always distinctly 
polarilocubr, with the cell-In men h01l"e\'c1' Ileal' the median wall. 

* I sidioid -sq uam nlose, grey. 
Bluish-grey. Sp. up to ilO x 1;; 1"' On 

tree;.;. n .................................. .. 
*"Crustaceous. Grey or whitish. 

On trees or wood. 
Thin, granular. Apo.minute; 8p.24. R. 
"Varted-areolate. Apo. small, plane. F. 
Thin areolate. Apo. small, com'ex 

margin ~rellulate. F ................ . 
Thin continuous K + y. Apo. lalger, 

margin erenulate. C ..... .. , ... ' .. 
On rocks, slates, tiles, etc. 

Thickish, warted. Apo. small, margin 
cronulate. F .......................... , 

1. n. isidioides Koerb. 

2. R. polyspora Th. Fr. 
3. R. sophodcs Th. Fr. 

4. R. exigua S. F. Gray. 

5. R. roboris Arn. 

6. It. confragosa Koeru. 
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::Jlllooth warts on blaek hypothallll~ 
K + y. Apo. minute. F. .... ... ... 7. n. atrocinerea Koerb. 

Thin, ~m~olate. Apo. minnte, phne. n. 1:>. R. subexigua .\.1'n. 
Thin, smooth Kf + y. Apo. ],pr'iilca-

like. n. .................................. 10. R. [pquata 01(,'. 
Thin, farinosc. .\po. small, plane. 

Cal. H .................................... 11. n. Eisclloffii 1\:oe1'b. 
Immersed. Apo. in pits....... ... ...... Yar. immers» 1\.oerb. 

Thin.; smoo~h. Apo. minute; sp. up to 
,,0 X 1D fl. h. .. ....................... 12. ll. wbaremlria A. L. DIll. 

***Cl'ustaceous, <1ltl'k-grey or hlackish. 
On trees. 

Thin, puhol·ulent. Apo. minute. n .... 13. H. colobiml Th. Fr. 
On rocl{s. 

Thickish, granular. Apo. slllall; sp. up 
to 27 x 1611. Ii' ........................ 14. n. tcichophila Jattlt. 

Thickish, granular. Apo. snmll; sp. up 
to 20 x 12!J.. H. ....................... 15. H. lllilvina Th. Fr. 

Thin, in small rmkhes. c\l'0.minute. It. 16. n. umhl'inofusca Olivo 
Thick, slllooth, 1 111 0(1 nal. Apo. con-

vex. R .............................. , ... 17. n. cOlliopta ,\. L. ::Jill. 
Oll turf. 

,Thin, scurfy. A1'o. ,.;mall; 8p. up to 
05 x 15 fl (? a-septate). It. lB. H. Conradi Koe1'b. 

FAmLY XIlI. LECANORACElE. 
Thallus orustaceous or s'luamulose, variously coloured. Structure lUore 

or less stratose, corticate abo\'e or non-corticate, attached by byphre to the 
substratum. Algal cells Pl'otococcacelP, wry rarely Trcnicpohlia. Apo
thecia superficial or sometime,; immersed at first in the thallus, discoid, 
normally with a pronJinent thalline margin; spores 8, or many, in the 
ascus, colourless, simple or nll'iously septttte. Spermogones with aero
genous 01' pleurogenous spermatia. 

A large and willely distributed Family. It is distinguished from the 
somewhat parallel Lecideace,e by the character of tho apotheci,., in the 
development of which the thallus takes part and forms t\ protective margin 
generally of the same colour round the disc. The term granulate thallus 
indicates that the granules have become somewhat coherent and smooth, 
as if corticate. 'Warts (Ire still larger tumid unit,.;. 

Sporos simple. 
S or few in the ascus ......................................... ,')1. Lecanora. 
lUauy in the ascus............................................ 52. Acarospora. 

Spores septate. 
Elongate-ellipsoid, 1-2-sept"te ........................ 53. Lecania. 
Elongate-fusiform, 1-3-septate .................... ,.. 54. Icmadophila. 
Elongate-acicular, pluri-septate .......................... 55. Hrematomma. 

51. LECANORA Ach.·-S'lu,ll1lUlose 01' \'clrionsly crustaceous, rarely 
somewhat minutely fruticm;e, attached to the substratum by hyph18, the 
cortex of the upper surface of decomposed hypha:; or wanting. Algal cells 
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Pro·tococcace<B. Apothecia generally superficial, discoid, with <\ thallinc 
margin; hypothecium mostly colourless, generally ,,-ith a layer of alga· 
beneath; spores usually 8, simple, colourless, mostly ellipsoid. 

Thtl gp.nufl as here understood illdwles only specie,; \\-ith simple coloUl" 
less spores, generally 8 in the ascus (up to H2 in L. SIIIII/JlII'i); they are 
described as small if up to 12 x 6 /-', lIS Illotlcrllte up to 18 x 7 10 fL, llwl as 
large if beyond that size. 
Squamulose ........................................................... ~ i. :-lQl1A;lIARIA. 

Crustaceous 01' indistinctly Bli umn ulose. 
Apotheeia superficial from the first. 

Spores less than 40 I' IOllg .................... .. 
:-lpores very large with thick episPol'e ....... . 

Apotljecia immersed at first .............................. .. 

~ ii. El'LEC'.\'(OHA. * iii. OCHROLECIIL\. 
§ iy. ,\SPICILL\. 

§ i. SQUA3IARIA DC. (as genus).-Tlmllus more or less s'lultmulose, imbri· 
cate, 01' aPl)ressed, orbicuhtr and effigumte (with definite outline; see also 

FiG. ;~'2.-P!tII-"t.:ia stf'tl({/'i.~ \"yl. ":11'. 
aipolia NYl. 1. Plallt ClU hark. 
~. Ascus and spores (dal'k.1H'1)\\ ll) 
with JHtl'aphysis X 5()(). 

F1(;, ;j;~.-LI'(·tlllllir( /'(/,'/1( Al'h. 
1. Plallt. 011 patiug. ~. \' I!l'til'al :-.ectiull (If 

thallus aud uputheciUlIl X GO. 3. As('u..; 
witll ~IlOl'es aUCi}Hll'llphy . .;es X Gnu. 

L. pol!Jtl'ojJa). The "pl'cie~ grow mostly Oll rocks, lllOl'(' nuely on soil 
(L. cartilaginca and L, lellligNa), or also l'clrdy on palings (L. 11I11I·lIli8).' 

Squamule~ imbricatl'. 
Sq. broad. thick, irregul:u'. ],I'OWll. (' ....... 1. L, clll'tiLtgillelL A. L. Sill. 

(L. cl'a,sa ;\c11.) 
Sq. nal'l'OWL'r, light· greenish· yellow. H ..... 2. L. Achariana .\. J •. tim. 

(L. ('(/I'lilifyinca Ach.) 
S'luamulcs appl'essed, cftiguratl' llt circum· 

ference, 
Squamulose at centre, whitish. H ........ ". L. lentigera Ach. 
Continuous at centre, whitish stl'llw· 

coloured .• Alpine. R .................. 4. L. chrysoleuca Ach. 
Continuolls at cpntre, powdery, whitish. 

R .............................................. ;i. L. pl'llinosa Ohauo, 
Cartilaginous, fLreolate at centre, whitish 

to grey, with rcddilih iht cepha. 
lodia. C .................................... 6. L. gelid'l Ach. .' ;) 
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Crllstace0l1S-[l1'80Iate at centre. hl'Owni,d,. 
or greenish-yellow. C. 

Almost entirely crustaceons .............. . 
Scanty, powdery·wbite .................... . 

7. T .. l11uralis Seh,er. 
(L. srl.Fi,·olll Ach.) 

Val'. diffl'uct,L Scheer. 
Val'. YCl'sicolor '!:uckerlll. 

Crustaceous - areolate at centre, grey. 8. L. subimbricata A. L. Slll. 
(L. rirci71ata Arh.) K + y, then rea. n. 

~ ii. EULECAKORA Th. Fr.-Cmst[l.ceous. Apotheci[l. superficial; p>tnt
physes generally simple, not intricately branched. 

The groups into which EulecllJlora are diyide,l nrc marked either ·by 
thallille 01' apothecial characters. Apothecia \'ary front slllall (abon~ 
. fi lllDl. in diam.) to moderate siz(, (auout 1-2 mID. in ,liallJ.). 

'Whitish 01' cinereous grey. 
Apo. reddish-brown. 01' rarely black. ...... A. Subfnsca group ..... 11-20. 
Apo. du1l-brown ................................. B. Hageni group ....... 21 .. 26. 
Apo. pruinose .................................... C. Pallid a group ....... 27 .. B5. 

Greenish-gl'ey ....................................... D. Yal'ilt groHp .......... B6 .. B8. 
Pnle-yellowish-grey ............................... E. S.rmmicta gronp .... :l9 .. 4iJ. 
Yellow or pale-yellow ............................ F. I:>ulphurea group .... 41; .. 53. 
Dark-coloured ...................................... G. Badia group .......... 5,1 .. 59. 

A. Sul;>fusca group.---Variously crustaceons, grey or whitish, E + y. 
Apothc<;itt moderate in size, the ,lisc reddish- brown, rarely pftler or becoming 
black; spores small or morlemte in size. 'l'halline reactions Illay be Ycry 
slight. 

* Apothecia reddish-brown. 
On trees (L. epiul'!Jon on mosses). 

Grey, thin (espccinlly at the cir
cumference) . 

Apo.margin mostly entire. R ... 11. L. snbfusc[l Acll. 
:i\[>trgin crena.te. Apo. furrowed 

below. C .................. . 
]lIm'gin prominent, generally 

entire. C ................. .. 
:Margin flexuose. Apo. larger, 

often croweled. r ... '" '" 
Thallus determinate ....... .. 

Grey, thin. Apo. small, margin 

Yar. ehlarona _'l.ch. 

Vilt'. pinastre 8ch:1:1'. 

Val'. allophana Aeh. 
f. pa1'isiensis Hue. 

disappearing. R. ............ 12. L. fuscescens Kyl. 
Grey or whitish, thickish. Apo. 

with crenulate margin. C. lB. h rugosa Ky!. 
\\'hitish, granUlar. On mosses. 

R ................................. 14. L. cpibr,von Ach. 
\Vhitish, thin, smooth 01' 

wrinkled. ..1po. margin 
thick. S ......................... 15. L. intumescens Koerb. 

\Vhitish or grey, granular. Ape. 
pale-brick-red (sometimes 
large). S. .. ................... 16. I~. chlarotern, Ny!. 

On rocks. 
Grey, thickish, granular. ..11'0. 

red-brown. C. . .............. 17. L. cltlllpestris B. de Lesd. 
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*"'Apothcci[1. brownish-black or black. 
GCllemlly on rock.;. 

Whitish or grey, granuhu'
ftreolate. Apo. browJli~h-
bl:tck. C ........................ 18. J •. coilocarpa Ny]. 

Greyish, warted-arcolrLte. Apo . 
. black. P ........................ 19. L. ganglileoides 1\y1. 

Thinner. determinatc, 
smooth or wrinkled. 
n. ...... ............... ...... Dnb·~p. schistina Ny1. 

(frev 01' whitish. crowdedh-
-granulate. .\po. viol~t 
within. C ...................... 20. L. :Itra Ach. 

;')3 

B. Hageni group.-Thin or scanty, whitish or greyish, K -. Apothecia 
small, the disc dnll-brown; spon's 8 or many, mostly small. 

"Ascus kspored. 
On wood, pales 01' weeds. 

Apo. pale, crowded, subpruinobe. 
F .................................. 21. L. Hageni Ach. 

\rith prominent white 
lll:U'gin. OnZostc/'a. n. f. ZOtiterif! A. L. 'Sm. 

On rock;. 
. Apo. )llorc ulllber-brmrn, not 

pruinosc. F ................... 22. L. ulllbril1lL l\hssa1. 
Apo. sm"n, mltl'gin crenulate; , 

sp. uJl to 16 I-' long. F ...... 2H. J ... crenulata Ny!. 
Al'o. small, in grollps. n. ...... 2-!' L. conferta Ny!. 
Apo. brownish· black ; epi. Xo, + 

rose. H. ........................ 2,,). L. Agardhi:ma Ach. 
** Ascus lll'll1y·sp01·e(t. (On trees, nerdy 

on 1'"le8. \ 
Apo. minute, pale or red<lish-

brOWll. H ...................... 26. L. Sambnci Xyl. 

C. Pallida group.-\Vhitish, yello\\'ish 01' rarely" greyish. 
pruinosc. Spores small 01' moc1crate in size. 

Apothecia 

*Thalll1s K + yellow. 
tWhitish or greyish·white, generally 

thin. On trees. 
Apo. pale, generally llruinose. C. 27. 

Apo.light o]'dark, whitc-prninose, 28. 
disc C +,Y. c. 

ttWhitish or greyish, thicker. On 
roclm. 

AllO. dull·reclrlish, bluish· black· 29. 
pruinose, disc C + y. C. 

Apo. yellow, brown or bbck, 
grey·prl1inose. R." "" ..... BO. 

c\po. dark, scarcely pruinose. F. 

L. pallida Sch;:er. 
(L. albe17a Ach.) 

L. carpinea'Vain. 
(L. allgnlostt :\'ch.) 

L. sordida Th. Fr. 
(L. glallcol1ul Ach.) 

J,. cenisia Ach. 
Yar. atrynea Harm. ' 
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"'''ThnJlus K + Yellow then red. 
Thickish, ~'('llowif;h-white, On rock~ . 

. \ po. 'l~ale. rcd~1j,;h, ,vhiti,;jl-
l)l·nll1O~(,. h. ' ................ , 31. L. subcarnca /I.(:h. 

Apo. brown then blacki~h, 
whitish·p!'llinosc. It ...... B2, 1,. pnl'postera 1\,v1. 

***ThnJlus K - . . 
Thickish, whitish. Cal. or morbl'. 

Aro. pale - brown, crowded, 
pruinose or naked. C ..... ,' 3B. L. galactina Ach. 

Thin. Apo. sccLttered, small Sub·sp. dispersfl Nyl. 
Apo. in pulyinate groups, white· 

pruinose. H. .. , .... , ...... ,," 34. L, nrbmm Xyl. 
****Thal1us 1\(0) + I·ed. Indistinct. Apo. 

8catterer1. 11." .... ' .................... 3D. L. c\.ndre1\·sii B. de I,esd. 

D. Varia group.-Gl'(Jl'llish-grey. 
the disc greenish or greenisll-bl'own; 

Apothecia moderate 01' l',ather lal'gl 
spores moderate in size. 

On trees or pales. 
*Thallus K -. 

Thin, wartf'd-grallllbr. Apo. 
nmllCl'Ol1S. C ... " ............. 86. L. I-aria .\.ch. 

**Ths,llus E: + y. 
'rhick. puherulellt - areolate. 

Apo. nmrgill [lt1ln;rulent. C. B7. L. coniz,pa Xyl. 
Less pnh-crlllcllt. .-\.po. margin 

crennlatc. n ......... " .... 
***ThalluR E. + wlloll'ish·hro\\'l1. 

"mooth. 

\';11'. coniz,poides A.L. Sm. 

Gran{llal'-al'eolnte 0\' 

. \.po. dull·jl],O\\']l. n ..... ,," ;')8. L. sublivescells A. h Sm . 

E. Symmicta group. Finely granular, scanty, pale·yellowi,;h·gl'e~ 
Apothecia gel)erally small, the thallinc margin afton disappearing, mostl, 
pale thell becomillg chrk: "pores rather small. 

On pales. (L. l'iJlil)"I'ria on firs; L . .r"gicII,' Oil rocks.1 
"_-'l.pothccial margin (1isapIJearing. 

E. + y, c + o. 
Apo. ,.;catterc,l or crowded. H. '"'' ;)(j. L. H;yulluicta Ach. 

Becoming "lmost black "ar. st-epincoh Nyl. 
J\ + y, C - (L. ~l(billliJ}'icata K -). 

Apo. crowded or confluent. C ... " .. 40. L. symll1ictent Nyl. 
Th. more <1cvcloped. Apo. 

blackish ........... " .. "",....... Val'. aitclllH Ny!. 
.'\.po, yellowi:;h, brown 01' ,hl'k-

oliye. R ......... "",, ............ 41. L. subimhricata Th. Fr. 
Apo. 11ull-brown or Llackish; sp. 

narrow. F. " ...................... 42. L. sal'c'"pisioidesA .1,. Srn 
Apo. Lrow11, ll1argin crenulate (inc!. 

L .. wJ'copis). F. " ................ 4B. L. efl.'usu Ach. 
** Apotheci>tlmargin pel·sistent. 

Finely felted Kf +y. n. .............. " .. 44. L. pinipenla Koerb. 
l;lnely granulate K + y, c + o. H. ..... 45. L. fugie11s Ny!. 
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F. Sulphurea group.-Lcprosc, granular. 'Yluted or su],squitlilulose, 
yellow, greenish- or whitisll-yello\Y. Apothceict light 01' becoming (1:1rk; 
~pores l11oc1emte in size. 
On trees. 

Pulvci'ulent C + o-rc,[ 01' brownish. Avo. 
pale. F .................................. 46. L. ex1'allens Ach. 

l'IIol'e granulate ...... ...... ......... ...... Yar. lutcscens Nyl. 
On rocks (L. intrimta ntl'el.,- 011 1\'00(1). 

*Crustaceous. 
Thin. ltl'eobte K + y-browll. :\.1'0. 

few, pale to bhl,~kish. R-. 47. L. oJ'o,thea Ach. 
Granular -ltl'coJatc K + ,·-brown. 

Apo. blacki~h. C .... : ........... 4H. L. sUlpllUl'ea Ach. 
G·ranubl'-warted. sOl'el1iute 1-1: - • 

Apo. brownish. H. ............... 4\). L. epanom Acb. 
Th~n, variable K£ + y. Apo. _yellow 

or 1'ccldish. C ...................... GO. L. polytropa ::';ch,,'1'. 
··Snbsquamulose-efligumte Kf + y. 

8nbsquamulosc or evanescent ...... :iO. L. polytl'opu 8cl1>1'1·. 
Thickish. Apo. pEde thcn olin' 01' 

black. F ......................... 51. L. intricata Ach. 
Thin cm black hypotlmllus. 

Mosses. H.......... ............ Val'. leptacina Spizenb. 
'~catterecl warts. Apo. clark. R .... 52. L. frustulosa Ach. 
Thickish, gmnular-arcolate. Apo. 

d<1rk. F. .. ...................... 53. L. l1rgopholi~ Ach. 

G. Badia group.-Tl1l1,llus d,uk-cololll'erl K -. Apothccia c1nll-brown 
)1' black, generally Rmall; spores generally rather small. All on rocks. 

*Dark-bro\\,l1 or almost black, subsgnmnu-
lose or Wllrtcrl. 

opores fllsifo],llllO~lt) x 4~t)(1-. C. 
Tllflllus black. R. ............. .. 

::';porcs almost globose. Alpine. H. 
opores oblong, 9~18 x 3-5 (1-. R 

**llecldish-browl1, of scattered gl'anulcs. 
Spores ellipsoid. On Rhi;;ocarpon 

54. L. bo(l;iL Ach. 
Subsp. picea Ny!. 

G5. L. <1ustera N yl. 
Gil. L. nitens Acil. 

geogl'aph£clIml. 1: ................... ;";7. J.J. atl'isecla Ny!. 
***Greyish mouse-brown, areolatc. 

Spores ellipsoid. Moist rocks, AI-
derney. R. ......................... .. 

***Grcyish-bl'own of closely packe(l papill,,'. 
::';pore,; ellipsoid. H. .. .............. . 39. L. poliopha;n, Ach. 

§ iii. OCHROLllCHIA :\lassa!. (as genus).--Thalllls crustaceous, whitish, 
'1' gl·ey. Apotheci<1 generally bl'ge (UP to almost 1 cm. diam.). with a 
umid or prominept margin; pamphyses long, slender, branched and 
tltricate; spores 8, l18ually very brge. (2 in L. gcmimjmra.) 

The species of this section often form wi, Ie-spreading, thickish or thin 
rusts on rocks, trees, or mosses on the ground. L. tartarca awl L. parella 
re well-known dye-lichens, yielding on treatment a purple dye. The 
)rluer is known as the cudbear lichen. 
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*Grey. Apothecial disc not pruinose. 
Tartareous, thick K + y, C + reel. Apo. 

C. + reddish. C ...................... (ll. 
Partly sorcdiate ........................ . 

**·Whitish. Apothecial disc morc or less 
pruinose. 

L. tartarea Aeh. 
Subsp. subtar,tarf'a Nyl. 

Scattered warts, K + y to rcd, with 
soredia C + rcd. "R. .., ....... , .... 62. h geminipnra Th. }'r. 

Smooth, cracked K-. Apo. disc K(O) 
+ red. C ............................... (i3. L. parclh Ach. 

1\fo1'8 or lesR 8orediose ......... ...... ... Val'. Turneri N,d. 
Mostly thin K -. Apo. rlisc and margin 

K(C) + red. Trees. H. ...... , .... 6J. L. pallescens Ny!. 
Continuous or scattered. Apo. K(C) -. 

Mosses. R ............................ 65. L. upRalienRis 1\y1. 

§ iv. ASPICILIA :\Iassal. (as genus).-Ynriollsly ernstaceous .. Apothecin 
innate in the thallus, then uSULllly emergent, the thalline margin persistent 
or disappearing, the propel' margin often prolllinent; hypothecimn generally 
colourless; paraphyses slender, usually densely septate, amI oftl'll bead· like 
(moniliform) towards the tips; spores ellipsoid, rather hwge, or more rarely 
small. 

The a'pothecia in this subgenus develop primarily as Lccidc,,' with a 
proper margin only, the thalli11e nmrgin, which is often promin.ent amI 
peroistent, grows up bter around the apothecinm. In other respects th" 
fruits are 1eca11ori11e. Lecanom Dicksonii and L. pclobotl'!lrk are retained 
for cOll\"e11ierce of reference, but belong more truly to LccidcCl'. The two 
groups differ in the character of the gOllidia ;-

A. EUASPICILIA. Algal cells Proioroccacc{l'. 
D. J ON.18PIS. Algal cells Trmt'lJo71h,1. 

A. Euaspicilia.-Algal cells l'rotococcacc,e. 
"Thallus crustaceons. On rocks. 

lWhitish or cinereous-grey, K + y, then red. 
Determim,te, ashy-grey, areo· 

late. Sp. up to 28 x 16 /L. C. 66. L. cinerea Sommerf. 
Determinate, whitish, areolatc. 

Sp. up to 84 x 15 /". H. ... 67. L. illterlllutalls X;)"1. 
Cracked into warted areola;, 

dark. tlp. up to 13 x H/". n. 68. L. nlpina S0ll1111erf. 
tfWhite or whitish.grey, K -. 

Cracked-areolatt'. S13' 18-30 x 
14~27 11. C ................... 69. L. calcarea. Sommer£. 

Of scattered rounded sq1.llullule-
like areolff> ..................... . 

Of crowtled squamule-like areolm 
Large roumleil. scattereL1 wftrts. 

Sp. up to 35 x 16/". Alpille. 

'-at'. contOl'ta Hcpp. 
Yar. Hoffinanni SOlllmerf. 

n ............................... 70. L. pelohotrya Sommerf. 
**Gl'ey, isic1ia-like warts, K -. On rocb 

or on mosses. 
Bquamulose·warted. Sp. 111' to 

62 x 80/1. U. ............... 71. L. verruco,a Laurel". 
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Thin. Apo. 3-4 on warts. Sp. 
IIp to 80 x 50 p. (Barely 
lllosses on Lark.) R ....... 72. L. porinifol'll!i;; X~!. 

'l'hin, of crowded papilla>. SI'. 
upt03Gx20,.,.. AlpillP. H. 7:J. L.lcucophYllllL Ny!. 

***1'hallus grey Qt. brownish-grcy, warted 
or areola,te, K -. Ou rocks. 

tSpores large (20-3;3 ,.,.long or more, 
up to 25 ,.,. thick). 

Thickish warts on black h.Ypo-
thallus. C ..................... 74. L. giLbosa Ny1. 

Determinate·zonate. R. ... ... Yar. zonatlt 'Yain. 
Thickish, irregularly araolate. 

ApO.OftCll contiuent. F .... 75. L. c,esiocincrea X d. 
Smoother and very dal'k. R f. obscurata Nyl. U 

Thickish, areolate. "Apo. dark· 
rea (not lecol'decl) ............. 76. (L. einereorufcscellB Nyl.) 

Tlutllus rusty-red. ),JpillC. H. f. diamarta Ny1. 
tt:-';pOl'es 8111[,11 (less th,m 15 }.1 long). 

'.I.'hallus mostly detcrminate. 
thick, nreolate. 

lipo. 1l"ith Fl'Owincnt margin; 
paraph. ll10nilifOlm. 11. 77. I.J. receclen;; Ny!. 

Apo. with thill margin; 
p:l1aph. cItwate. H. ..... 78. L. tlecincta J"yl. 

****TlllllluB dark in colour, wrinkletl or 
al'eolate, K -. ;\.po. small. On 
rocks. 

tSpores !urge (16-BO ,.,.10111':) ; paraph. 
septttte, not generally monili
form. 

Membranaccous. olive - grey. 
Paraph. moniliform. R ... 79. L. lURCH ~yl. 

Cracked, dark-grey, smooth or 
wrinkled. ll. ................. !:lO. L. subdepressa Xyl. 

Plane, crtLcked, oli,'e - bl'OWIl, 
K\Ct,Cl) + relldish. H. ..... 81. L. Bockii Th. 1"1'. 

ttSpores small (lells than 15}L long). 
Brownish, areohde-subsquamu· 

lose. H ......................... 82. L. complanll,toideii 
A. L. Sm. 

Drown or grey, of small squamu-
lose areola'. n. ........... '" 8il. L. Sll11Cl'iuscula Ny!. 

Black, of lninute areola:. Apo. 
lll,ill1lte. It. ................... 84. L. 1ll0rioic1es A.. L. Sm. 

****'"Tha11u8 often continuous, thin, K -. 
Avo. iIHll1Crsedol'illlrate. On rocks. 

Oli\"l\ceous, shining. Apo. black; 
paraph. moniliform; sp.L3-
24 X 9-] 6/-,. ;\Ioist rocks. R. 85. L. lieyata NyI. 
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Pale reddish or yellowish. Apo. 
pale; sp. 13-18 x 6-9 f1. 
In streams. C ........ , ...... 86. L. hwutiki, Th. Fr. 

Rusty-red, finely cracked. Apo. 
black, Lccidea-like ; 81'.11-
14 x 6-8,<.t. C ................ 87. L. Dicksonii Ny!. 

Ochraceous, felted. Apo. black; 
81'. 12-18 x 7-11 f1. R. ... 88. L. flavida Hepp. 

Tnwny-yellow, in patches. Apo. 
light; sp. 8-12 x 4-5 f1. R. 89. Ij. fnho-meHea A. L. 8111. 

Light-coloured, tartareons, thin. 
Apo. pale, immersed; sp. 14--
22 x 9-11 f1. R ................ 90. L. Prevostii Th. Fr. 

Apo. minute, emergellt...... Ytw. affinis Nyl. 
B. Jonaspis.-Algal cells Trentepohlia, the 

gonidia distinguished by their large 
si;"e. 

On rocks. R. 
Thin, whitish to pale-reddish. Sp. up 

to 20 fJ-Iollg ............................... 91. L. epulotica Nyl. 
Thin, rcddish, dark-green when dry. Sp. 

up to 12 f1 long ........................... 92. L. ehrysophal1a Ny!. 

[)2. ACAROSPORA I1Iassal.-Squamnlose 01' crustaceons, generally rather 
thick, the squamnles scattered, or contiguous in areola', corticate above or 
non-corticate. Apothecia generally immersed, then plane, discoid, the 
thalline nmrghl becoming indistinct; hypothccium colourless; paraphyses 

. FIG. ~H.-Acal"ogpora squalnulosa Th. }'r. 
Ascus with spores and paraphysis X 250. 

slender, septate; spores many in 
ellipsoid, colourless. 

}'IG. a,::;.-Lecallia SYi'1'ngea Th. :E'r . 
Ascus with SIJores and paraphysis X 500 

the tlSCUS, mostly very smtiH, oblong or 

Distinguished by the many-spored asci, and thus corresponding with the 
genus Biatorella (Lecideacere). The species L. pruinosa, L. simplex, etc., 
included sometimes under Acaro8]Jora, sect. Sarcogync, have no gonidia in 
the fruiting body and belong to Biato1'cZZa. On rocks, rarely on soil. The 
thallus is K - C -, unless otherwise indicateu. > 

*Sguamulose, thickish. 
tSqutlillules pale bene~1th. 

Spores np to 12 f1 long. Cal. H... 1. A. squamulosa Th. Fr. 
Spores 6 f1- long or less. 
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Sq. dark-bron·n. On soil. n .. . 2. A. Belled"rensis KlIO\l"lc~. 
Sq. yellow or dull-brown. H .. .. 

Reduced or obsolete 111'0., oftell 
pruinose ...................... . 

Sq. f(Lwll-colourcd (1\£ + y, thell 
red). Sp. miuute. 11. ..... . 

Sq. brown, whitish - pruiuosc. 
Cal. R. ......................... , 

tSqultluules dark beneath, 1\.(0) -+
reddish. 

Dull- brown. Apo. slllall, dise 
smooth. C ........................ . 

Dull-brown, »reohLtc. ;\.1'0. brger. 
diw gmnular·papillate. H. .... 

tttSquamules d'Ll"k bene'Lth, K(C) -. 
More or less scattered tawny 01' 

. reddish. F ........................ . 
Bright rusty-red. F ............... . 

Crowded, tawny-brmvn. Apo. disc 
granular-papillate. R. ......... . 

··Crust,l,ceous gnLllular or effuse, Inostly clark. 
Deeply cracked, clark. Apo. small, 

reddish. Maritime. n. ....... . 
. "\Yarted-[LreoLtte. Apo. dark-brown. 

FplaJ1(1s. R. ..................... . 
Effuse, dull-yellowish. :\.po. >'Illllll, 

llmrgins prominent. H ........ . 

d. A. glaucocurpa Koerb. 

Val'. 'lcl""\\lpcmta Jiltta. 

c1. A. Lesdail1ii Harm. 

ri. A. perc,pnoidcs Jatta. 

G. A. fnscn.ta Th. Fr. 

8. A. smaragdnla l\Ltssal. 
Y"r. sinopica l\f:"tssal. 

g. A. pelioc~'])h,"\ Th. Fr. 

10. A. rhagadi%ft Oliy .. 

11. A. c1iscreL. Th Fr. 

12. A. Heppii K;Cl"ll. 

53. LECANIA 1Ii1ss,,1.-bometimes sqmUllulo8C, illlbricn,te or lobed at 
the circumference !1llcl corticate aboyc. or Yal"ionsly crnstaceons. Apothecia 
reddish-brown or hlackish. marginate when young, the margill often dis-

I. appearing; spores 8-16. colourless, morc or less elongate an,l rathel' nanow, 
I-3-septate. 

In many specics the thallinc m,ugin diC'''l'PcaYs at 'Ill ()arly stage, but 
the presence of alg<" below the hYl'othecinl1l i1H1ie'ltcs thcir'positioll in 
Lecanoraeea' . 
Squanmlose. ~pentlogones with l'lC\Il"ogcnous o;vcr-

matia .............................................................. ~ i. l'LACOLECA;)iI.\. 

Crustaceous. Spcrlllogonc" with acrogcnou,;. spennatia ~ ii. EULECAl>IA. 

~ i. PLACOLECAl>lA i Stein.- -Thallus >"FlalllUlosc, eJfiguratt; or sCl1tterecl. 
On 1"00],8, or on soiL 

Orbicular, white, arcolatc in centre, lob"tc-
effigurate. F. ...... ......... ............ ...... 1. L. callclicans A. ;I.'1hlbr. 

Imbricate brown, cartilaginous squamules. R. 2. L. holopha',:1, A. L. Sm. 
Minute scattered or 1l1assecl white gm-

11111es. R ........ '....... .... ..................... .J. L. leucOsl)8irctL A. L. Sm. 

S ii. EULECANIA Stizenb.- -Tlmllns crnst:Lccous. ApothE:cia frequently 
becoming imlllarginatc. Most of the rock species fire maritinle. 

*Spores ~nostly l-septflte. On rocks. 
tThallus determinate or subdeterminate. 
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Dark-leauen-grey or bhckish. 
Apo. brow-n; sp. 18-2H x 6-9/1. n. 
Apo. dark-brown; ~p. 12-14 x 4-

G p.. R .............................. . 
Brown or grc.\', Apo, deuk. 

In small pfttches, areolate. n ...... 
JIostlyof crowded angular papilLl'. 

B ...................................... . 

4. L Ilalfsii A. L. Sill. 

G. L. actil'a B. (1<> Les(l. 

6. L. spodoph'l·j"'t A. IJ. Hm. 

7. L. i1ipospiht Th. :Fr. 
ttThallus effuse, areolate or granulosc. 

Light-coloured. 'iHostly maritime. 
\Vhitish, thin. Limestone or mor-

tar. B.................. ............. O. L. albl'iella _1.. L. Sm. 
Whitish or dull-yellow, thicker. Apo. 

reddish-brown. C. ............... 9. L. prosechoide~ O1i,·. 
Brown, thin. Apo. llmrgin light-

grey, crenulate. H. .............. 10. L. spodomehL1.. L. Sm. 
Grey, thick. Apo. crowded., margin 

entire 01' subcrenulate. H. 
Whitish, thin. Apo. darkish with 

11. ],. atrynoides Knowles. 

white brinose margin. B. 12. L. c82si(t A. L. Sm. 
Dar1;;er, crowded. On roc},s (L. el'usibe 

rarely on wood). 
Blackish, areolate, thin. Apo. small, 

blackish. It. ........................ 13. L. prosechoidiza A. L. Sm. 
Greenish-oliye, areolate, thin. Apo. 

"brown. C ............................ 14. L. erysihe lUnc1d. 
Th. whiter and granular............ Val'. sincel'iol' B. de Lesd. 

Dull-brown, furfuraceous. Apo.red-
m yellow-brown. n. ............ 15. L Hutchinsia A. L. Sm. 

Gl'eenish,lepl'ose. Apo.yellowish. R. 16. L. umbraticnla A. L. Sm. 

*Spores 3-septate. 
Variously coloured. On walls or trees, etc. 

Grey, unequal. Apo. dark, bluish-
white-pl'uinose. Walls. R. ... 17. L. Kylanderiana 1\fassal. 

Greyish-white, furfuraceous. Apo. 
small, dark. Trees (maple, 
poplar). F ......................... 18. 

Grey, effuse, thin. Dp. curyed 12- 19. 
18 x 4-0 p.. Poplar. R. 

Grey or brown, granular. Sp. slightly 
euned, 30-34 x 4-6 p.. Alpine 

L. syringe a TIL Fr. 
L. dubitans A. L. Sm. 

(Lecanora ,rima(/' 1\,)'1.) 

mosses. H. ........................ 20. L. curyescens A. L. Sm. 

54. ICMADOPHILA l\Iassal.--Crustaceous, not corticated. Apotilecin 
sessile or subsessile, with a thalline margin which finally disappears; 
hypothccium colourless, with gonir1ia partly below;. paraphyses sleneler, 
simple, free; spores fusiform, 2-4-celled, colourless. 

The ono British species is frequently classified as Brl'olllyces (I·/'uginosus. 
It diiIers from Bceolllyces in the structm'e of the apotheciullJ. 

Gra.llUhtr, greenish or! whitish. Apotheci,t moderate in 
size or large, rose-coloured. Soil. C...................... 1. ericetOl'ull1. 
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55. HlEMATOMMA l\lass1tl.-Crustaceous, corticate 01' non-corticate on 
thtl upper snrf1tce. Apothocia sessile or sometimes immersed, generally 
brightly coloured (red or brown) ; paraphyses discrete; spores 8, narrow or 
acicular, straight or bent, 3-wany-septate, colonl'less. 

The saxicolous species are comlnon in upland districts, the brigbtly 
coloured apothecia conspicuous on the generally light-coloured wide
spreading thallus. H. eZatin1l1n grows on holly in Killarney; it occurs 
frequently in Scalldina ,-ia. 
On rocks and boulders . 

• 'Warted, not leprosc. Apo. dark-red ............ 1. H. yentosurn Massal. 
Often 1eprose. Apo. generally crimson ......... 2. H. coccineum Koerb. 

On holly. 
Thallus thin, furfuraceous. Apo. light. 

bl'ownish-red .................................... 3. H. elatinum Koerb. 

FA)lILY XIV. PERTUSARIACElE. 
Thallus crustaceons, effuse or cleterminate, attached by hypha; to the 

substratum, corticate or non-corticate aboye. Algal cells ProtococcacelE. 
Apotllecia one or seyeral immersed in thalline protuberances (yerrucm or 

FIG. 36.-HccJllatolnH1(l coccine'llill Knol'u. 
1. Plant on rock, 2. ASCllS with spores a.nd 

paraphyses X 400. 

FIG. 37.-Peri1[l)a ria pertusa Dalla Torre 
and Sar-nth. 1. Portion of plant on bark 
X I). 2. Ascus with spores and para~ 
physes X ca. 63. 

warts), generally with a tumid converging margin, or opening to a discoid 
form; paraphyses slender, branched ancl intricate; spores 1-8, colourless, 
(rarely blackish), generally yery huge, oblong-ellipsoid, simple or I-septate. 
Spermogones with simple or sparingly branched sterigmata and aerogenous 
long spermatia. 

Allied to Lecanoro, section OchTolechia, through the characters of 
spores and paraphyses. 

Spores siWple......... ... ... ... ... ... ... ... 56. Pertusaria, 
Spores I-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 verrucre, the disc visible as a small point sometimes opening wider; 
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hypothecium colourless; spores 1-2 or 4-8, mostly colourless, simple, with 
a thick epispore, usually very large up to 310 I" long, and 100 I" thick. 

In Pel'tuBal'in the thallus is often fairly thick and the fertile Y81TUCH' 
very prominent. The soredia when present appeal' generally in the form of 
"soralia," definite bodies, mostly round in outline, resembling abortive 
apothecia. There is great Yariatioll in the size of the spores depending on 
the number formed in each ascus; the predominating number is that giYell 
in the di"gnosis. G nless otherwise stated the thallus is grey. 

*8p01'e8 one in the ascus. 
tThallus not sorediate. 

On mosses. 
K + y then red. Of elongate 

papilllE. Apo. i1l1ll1en;ed. 
Alpine. R. ............ ......... 1. P. a;lctylina Nyl. 

Thickish, warted. Apo. im
mersed then open. S.\Y. 
Ireland. R...................... 2. 1'. Hutchinsire Leight. 

On rocks. 
K + y then red. Thickish, 

densely papillose. Apo. 
discoid. Mountains. R 3. 1'. 1ll0110gona l\"yl. 

tt1'hallus more or less sorediate. 
On mosses. 

Spreading, thin. Apo. lliBcoid. 
R. ................. .................. 4. 1'. bryontha Nyl. I 

On trees. 
Thin; ycrruc<{' small. SOllIe-

timcs subleprose. Ii.......... ii. 1'. opthahniza N.d. 
C + red. Thickish, granllhtte

crt,cked; verrUCffi sometimes 
sorediate. F. ............ 6. 1'. yelnta Xyl. 

Verruca' large, l1cll~ely 
sorcdiate ............... ...... f. aspergilla Cromb. 

Thickish, nmrgin zonate; somlia 
large. :'IIostly sterile. C.... ';. 1'. globulifera Nyl. 

K(O) + rose. Thin, bitter 
tasted; somliasmalL crowded. H. P. Ll,gillea Leight. 
C. (P. amara Nyl.) 

:'.Ied. K + y then rel1. Thin, 
not bitter; soralia small 
scattered. C. ......... ......... 9. P. multipuncta Nyl. 

K + y then red. Othcrwi~e 
similar to preceding. R. ..... 10. P. reduct a Stirt. 

On rocks. 
C + red. Rather thin. dotted 

with soralia. F ................ 11. P. lacte!. Nyl. 
\Yrinkled, warted and papillate, 

sometimes sorediate. R ..... 12. P. melanochlom Nyl. 
**Bpores usually two in the ascus. 

tThallus without soredia. 
§Spores colourless. 
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On trees. 
Kf + y. Thin, whitish, verrUCIB 

scattered. Apo.lacerate. R. 13. P. pustulat't Ny!. 
K +- y. Thickish, wrinkled, 
. verruc~ large, crowded. C. 14. P. pertusa Dal. Tor. & Sarnth. 

On rocks. 
K + y. Crackcd.areoJate, papil

late. Mostly sterile. Epi. 

(P. communis DC.) 

K + violet. H. ................. 15. 1'. areolata Ny!. 
K + Y then red. Plane with 

smooth crowded ver1'ucoo, 
whitish. F ...................... 16. P. ceuthocarpaTuru.&Borr. 

!( + y then red. Thickish 
areolate whitish. Apo. im-
mersed. S ...................... 17. P. concreta Ny!. 

. Becoming minutely papil-
late. F .................... . 

§§Spores olivaceous or blackish, K + 
violet. On rocks. 

K + y then red. Thickish, 

f. Westringii Ny!. 

smooth. R. ..................... 18. P. lactescens l\Iudd~ 
K + y then red. Scabrid with 

short papillm. H. ............. 19. P. urceolaria Ny!. 
ttThallus sorediate. Spores colour-

less. On trees. 
K + Y then red. Thin, areolate, 

subfarinose or isidiose. R ... 20. P. cocco des Ny!. 
K + y then? red. Of crowded 

small granules 01' papilla'. 
C .................................... 21. 1'. dealbata Cromb. 

Densely coralloid-papillate f. corallina Cromb. 
*'*Dpo1'es usually four in the ascus. 

tThallus without soredia, white or 
whitish. 

On mosses. 
K + y then red. Thin, verrUCil? 

small, crowded. H ............. 22. P. glomerata Scha~r. 
On trees, heath stems, etc. 

Thin, subilllmersed; verruc", 
scattered. C. . ................. 23. 1'. leioplaca SchlEr. 

Thin, superficial. Apo. disc 
yellowish. R ................ '" 24. P. xanthostoma Fr. 

ttThallus sorediate, greenish-yellow. 
On trees. 

Thickish, unequal; verrUCffi 
sorediate. R. . .............. '" 25. P. lutescens Lamy. 

*"Spores usually cight in the ascus. 
tThallus without soredia. 

On mosses. 
Of slender coralloid papi1lIB. 

Apo. in papilllB. R. ........... 26. P. oculata Th. Fr. 
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On trees. 
Formed under the bark. Apo. 

crumpent. R ................... 27. P. carncoPltllida Nyl. 
Thin, verrucfC scattered. Aro. 

margin crenate; epi. K + 
violet. C ......................... 28. 1'. 'Yulfenii DC. 

On rocks. Epithecium K + violet. 
Thin, continuous or cracked. 

Apo. with open disc. R. ..... 29. P. in(plinata Th. Fr. 

ttThallus sorecliate. Epithecium 
K + violet. 

On rocks. 
Greenish-yellow, thickish. Apo. 

sub-discoid. F .................. gO. P. snlphurea Schie;'. 

57. V ARICELLARIA N yl.- Thinly cl'Ustaceolls, corticate. Apothecia 
immersed in convex verrucm; spores large, ellipsoid, I-septate, colourless. 
Spermogones unknown. 

The thallus of the British specics is whitish, smooth, though occasionally 
leprose. The solit~'l'Y spore is up to 225-350 J1. long', 95-115 I'- thick. It is 
,tn alrinc soil lichen. 

Aro. disc pale-reddish .................. Y. microsticta NyI. 

FAmLY XV.-THELOTREMACElE. 
Thallus dustaeeous, thin or thickish, mostlv non-corticate. Algal cells 

Tl'rntcpohlia or 1'rotococC[tccw. Apothecia at' first ilDll1en;ed and closed. 
then more or less open, with a propel' margin gener>111y well developed amI 
usually surrounded by an overarching tlmlline margin; paraphyses simple 
or branched; spores 1-8, elongate-septate or muriform, rather large, 
colourless or tlark-coloured. Spermogones with aerogenous short or long 
and curyed spermati,t. 

The immersed apothecia recall those of PertusariaceU', but they are 
solitary with a more pronounced proper margin. In PI/T!Jctis, however, 
tluet margin is somewhat poorly represented, "'hile in COllo/rnna it is the 
thalline margin that tends to disappear. 

Algal cells T1·cntcpolzlia. 
;:;pore8 septate or ll1uriform, large ..................... 58. Thelotrema. 

Algal cells ProtococcaccCk. . 
Spores elongate, narrow, multi-septate ............... 59. Conotrema. 
Spores muriform, colourless .............................. 60. Phlyctis. 
Spores murifol'm, dark-coloured ........................ 61. Diploschistes. 

(Urceolaria.) 

58. THELOTREMA Ach.-Crustaceous, superficial or partly developed 
beneath the bark, non-corticate or with an al1l0rphou~ cortex. Algal cells 
Trcntepohlia. Apothecia at first immersed in small verrUClE, the disc 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 irregulttrly llluriform 
colotirless. 
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A tropical or warm-temperate genus chamderi:;ed by the craber-like 
apothecia and by the septate or muriform spores :-

Spord elongate, S-12.septatc. Bark. C ...... '" ... 1. Th. lepadinum Ach. 
Spores mUJ:iform, large. Bark or stone. R ......... 2. Th. sUbtile Tuckerm. 

59. CONOTREMA Tuckcrm.-Crustaceous, membranaceous, uniform. 
Apothecia immersed, becollling superfici3J, urceolate, the proper ll1(lrgin 
black, the thalline margin thin, soon disappearing; hypothecium blackish; 
spores elongate, cylindrical, slender, colo1.1rless, Il1ultiseptate (up to 
30-40.septatej. 

A small genus, with the whitish thallus developed as " thin film on the 
bark. Both 8pecies are rare: )10.1, alpine, No.2, from Killarney. 
Apo. small; 8po1'es up to 160 fl. long ......... 1. C. nrceolatmu Tuck. 
Apo. rathel' large; spores up to 140 !.llong 2. C. homalotroj)um A. L. Sm. 

60. PHLYCTIS 'iValh-.--Crustaccous, continuous or cracked, or pulveru
lent, develol'ed above or beneath the bark, light-coloured. Apothecia 
immersed, then scarcely emerging, the proper margin poorly developed, the 
outerthalline margin irregularly dehiscent or indistinct; paraphyses slender, 
mostly unbranched; spores 1-8, elongate or ellipsoid, llluriform, col0urless, 
with a thin cpispore. 

The thin effuse thallus, the immersed apothecia and murifmm spores 
show the affinity with Thelotremaceie. In "ppeanmce the two spe'.\ies are 
not unlike Pertusa,ri<e. Both arc corbicolous. 

Spores apicul"te at each end, 45-70 I-' x 14-27 1-" C. 1. PhI. agelma Koerb. 
Spores not apiculate, 100-140 fl. x 27-50 fl.. F ....... 2. PhI. [wgena Koerb. 

81. DIPLOSCHISTES Norlll.-Cl'usbtceous, genemJly al'colate, some
times with ,UI amorphous cortex. Apothecia i111ll1ersell-mceoh,te, with a 
well-developed proper dark margin, and an outer thalline margin; hypo
thecium dark-coloured; paraphyses slender; spores 4-8, lUUl'iform, 

.. becoming dark-brown. 
A small genus, morc generally known as Ui'ceola I"i", not unlike 1'hclo· 

f1'ema in the form or the apothccia. D. scrnpo811s is a commOn rock, tree or 
wal11ichen. In the British species therc is it red reaction with CaCI. 
"'Apo. up to 2 mm. across; sp. up to 40 x 20 fl.. 

Thick, uneven, light- or dark-grey. Hocks. 
C ................................................... 1. 

Thin, pulverulent grey. :\I088e8. F .......... 2. 
Thick, wrinkled, white. Rock~. H. ......... 3. 

** Apothecia small; sp. U5 x 16-23 fl.. 
Thickish, smooth. areolate, light- or dark-

D. scrnposus Norm. 
D. b1',Yophilus Zahlbr. 
D. gyps[\ceus 2l,h1b1'. 

grey (not recorded) .......................... . 4. D. [lctinostoma Ztthlbr. 
G1'eyish-l8iulened-coloured. Hocks. R .... . Yar. c,'£'sioplumbea 

A. L. Sm. 

F.UIlLY. XVA. CHRYSOTHRICACElE. 
Thallus felted, spongy, of bmnched loosely interwoycn hyph.:e, not 

corticate. Algal cell" ProtococcacelB or Trenfepohlia, genen,lly in groupH 
lodged mnong the hyphlB (partly homoiomerous). Apothecia with.out l\. 

thaUine margin, but with a double proper ll1ttrgin; spores colourless, simple 
or septate. l:-lpermogones with bimple sterigmata and small sperrnatia. 



CROCYNIA 

The Family is characterized by the bySSDid structure of the thallu~. 
Thallus byssoid, with algal cells Protococcacme ...... 62. Crocynia. 

62. CROCYNIA Massa!. (Lrpl'oloma Nyl.).-'l'hallns of felted intric>ttc 
hyphte, spearling, 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, granulnr-pulvcrn. 
lent at the centre. It is sterile. A number of species, also sterile, haY,' 
been reconlcd from France. ' 
'Vhite or ~-ellowish·white. IIIosses on rocks. C .... 1. C. lanuginos(t Hew. 

FA'IlLY XVI. GYROPHORACElE. 
Tllallus foliose, 1U01l0pllyllous or polyphSllous, corticate on both surface~, 

attached by a central hold· fast or by rhizil];t'. Alg11l cells I'l'otococeacea'. 
Apotheci11 sessile or almost stL,lked, with proper mo'rgin only (lecideine): 

FIG. 38.-D1'p!oschit;(es sc)'uposu.s Norm. 
1. Plant on stone X 5. 2. ARCUS and van\

ph)'sis X 180. 

FIG. 39.-Gyrophora proboscidea. Ach. 
], Plant from rock,slight.ly reduced. 2. POf

tionof plantandapothecium X 7. 3. As~ 
eus with spores and paraphysis X 4ua. 

the disc plane or furrowed (gyrose), black; spores 1 or 8, colourless or dark· 
brown, simple or muriform. SpeTmogones with septate sterigmab an(1 
pleurogenous spermatia (in British genera). 

This F11rnily is classified with CladoniacC'te and Lecideacew on account 
of the lecideine fruit (Order Lecidealesl. 

Apothecia mostly gyrose; spores simple, colourless ...... 63. Gyrophora. 
Apothecia plane; spores mmifol'm, dark· brown ............ 64. Umbilicaria. 

63. GYROPHORA Ach.-Foliose, with plectencr.ymatou8 cortex on 
both surfaces, attached mainly by a sub central hold-fRst, naked or rhizinosc 
below. Apothe~ial disc pl11ne or more or less concentrically furrowed, with 
alternate fertile and sterile tissue; hypothecium dark·coloured; paraphyses 
subdiscrete; asci ellipsoid.c_ylindric111 or broadly ellipsoid; spore:,:, 8, simple 
(rarely septate), rather small, ellipsoitl, colourless or becoming brownish. 
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The British species of GY)'ophora, with one exception, have gyrose 
a.pothecia; they are saxicolous plants, and lue mainly foull(l in upland, 
mountainous or northern regions; they "ary in colour fl'om light cinerous
grey to bn;>wnish-black. 

Apothecial discs plane ......... ......... § i. A(;YROPliORA. 
Apotheci<11 discs gyrose .................. §~ ii. EUGYROPllOl\A. 

§ i. AGYROPHOR.\ A. L;ahlbJ'.-Discs plane. 
Thallus monophyllous 01' poly
phyllous. 

Finelv crackerl- 01' wl'inkle,l-arco-
lrtt~. R............................. 1. G. leiocarplt Steudel. 

§ ii. EUGYROPHORA A. Zahlbr.-Discs gyrose. 
Thldlu8 Huious. 

*Rhi7.ina; or fibrils few or wtenting. 
tThflllus mn.inly monophyllous. 

l\:Iinutcly papillate· l1reoIato ; 
sometimes scantily rhizinose. 
R. ......... ........................... 2. G. grise a Turn. & Borr. 

·Wrinkled· reticulate; beno2cth 
smooth. F. ............ ...... ...... 3. G. proboscidea Aqh. 

Crowdedlv gmnulate·wrillkled; 
benel1tll minutely papillose. 
R. .................................... "1. G. artic,e Ach. 

Thin, tough. pustulate-wrinkled; 
beneath finely granulate. It. ,j. G. hyperborca Ach. 

Flocculose or minutely i~idiose ; 
bencftth pitted.bcunose. F. 

ttThallus multilob1te or polyphyllous. 
Smootl'i., "hilling, brown; beneath 

6. G. fioecnlosa Tul'll. & Barr. 

smooth, blftcki:,h. C. 7. G. polyphylla Hook. 
**Rhizime or fibril" at margins and 

beneath. 
Margins densely fibrillose; rhizi-

me scanty. F. .............. ...... 8. G. cylindrica Ach. 
***Rhizin3l on under surface onh. 

Dometimes sCl1ntily l'hizillOse ... 2. G. grisea Turn. & Borr. 
Erose at margins; minutelyrhizi-

nose or scaly. H. ...... ......... 0. G. erosa Ach. 
Sparingly erose; beneath bcu· 

nose-trabeculate. C ............ 10. G. torrefactn. Cromb. 
Ithi7.imB dense, black, umnchccl 

'lt tips. C ......................... 11. 
J1hizimc grey or brown, not 12. 

branched at tips. R 

G. polyl'1'hiza 1\:oe1'b. 
G. cirl'Osa \rain. 

(G. spodochroa Ach.) 

64. UMBILICARIA Hoffm.-Hathel' large, chrk·colomecl, 1,'athel:'Y, 
with a single central 01' subcelltml hold·fast, without rhizinaJ. Apothecia 
sessile, di~cojd, the disc mostly plane; hypothecium dark-coloured; para
physes discrete; spores 1-2, ellipsoid, clark· coloured, rather large, m';!riform, 
with a tbin epi8po1'e. 

The single British species grows on rocks in northern or upland regions. 
}' 2 
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The upper surface frequently bears 101lg bmnchillg isidia, and is covered by 
oblong.ovoid pustules with corresponding depressions or "foveolrc" below. 
The cortex of both surfaces is plectenchymatous. It is abundant in arctic 
regions and, along with species of G1Jl"ophora, is known as II rock·tripe." 

Thallus greyish, black, monophyllous .......... U. pustulata Hoffrn. 

:FA~1ILY XVII. CLADONIACElE. 
Thallus usually of twofold character :-primary or basal, crustaceous .. Ol" 

squamulose, often evanescent attached to the substratum by a hypothallus, 
by rhizime 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 01' 

non·corticate, tapering to a point or opening above into a trumpet. shaped 
scyphus. Algal cells Protococcaceao. Apothecia sessile on the tips of the 
podetia or on the margins of the scyphus, brown 01' red in colour, illlmar· 

FIG. 40.-Umbilicaria pustulata Hoffm. 
1. Plant from rock, reduced~. 2. Ascus and 

spore with paraphysis X 300. 

FIG. 41.-Bceomyces rose !IS Pel's. 
1. Plant on soil. 2. As~ns with spores and 

paraphysis X 300. 

ginate; paraphyses generally unbranched; spores 6-8, simple or variously 
septate, colourless. Spermogones with aerogenous 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 can. 
ceptacle. It has become, with few exceptions, transformed to a vegetative 
thallus. The podetia of Pilophorou8 and Stereocaulon are exogenous in 
origin. 
Podetia very short, usually simple. 

Podetia glabrous. 
Thallus granular. Spores simple or I·sept. (Brit. 

species) ...................................................... 65. Booomyces. 
Thallus a gelatinized crust. Spores up to 100· 

septate ........................................................ : 88. Gomphillus. 
Podetia granular. 

Thallus granular. Spores simple ........................ 67. Pilophorus. 
Podetia. usually well developed, often branched. 

Pqiietia with a solid stalk. Spores 4·pluriseptate ...... 68. Stereocaulon, 
Podetia with a hollow stalk. Spores simple .... " ...... 69. Cladonia. 
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65. BlEOMYCES Pers.-Horizontal 01' 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. f£ruginosus is classified 
under Icmadophila (Lecanoracere). 
Gqtnular. Apo. red-brown. C .................. . 

Minutely squamulose. Pod. scarce ..... . 
1. B. rufus DC. 

Val'. subsquamulosa Nyl. 
Granular. Apo. rose-coloured. C ........ .... .. 2. B. roseus Pel's. 
Membranaceous or squamulose. Apo. ligbt

brownish. R....................................... 3. B. placophyllus Ach. 

66. GOMPHILLUS Nyl.-Thallus effuse, of thick-walled agglutinate 
hyphre and ~parsely scattered gonidia, forming a thin gelatinized continuous 
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FIG. 42.-GomphiUn. calycioide,,1{yL 
a. Plant on mosses. h. Yertical section of 

apothecium X 30. c. Ascus with spores 
and paraphysis X lOa. d. Spore X 250. 

c 

}'IG. 43.-Pilophorus eel'eolus Stiz. 
a. Plant on rock X 5. h. 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 horiz~mtal thallus, dark-coloured, of a horn-like consistency; 
spores 8, filiform, pluriseptate. 

A monotypic genus most nearly allied to Bwomycc8. It grows over 
mosses on the ground, trees or boulders. The long thread·like spores are 
about lOO;septate. • 

Greyish or greyish-green. Apo. almost black. R."... G. calicioidcs Ny]. 
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67. PILOPHORUS Th. Fr.-Primary thallus crustaceous, granular or 
minutely squamulose, non-corticated, sprinkled with flat granular olivaceou, 
cephalodia. Podetia developei! £1'0111 the upward growth of the granule, 
(not endogenous), rigid, cylindrical, simple or sparingly branched, beset with 
granules, non-corticated, tubular 01' solid, with a central strand of compact 
parallel hyphf8. Apothecia terminal on the podetia, single or in groups. 
subglobose, immarginate; hypothecium thick; hlack; paraphyses thickish, 
dark at the apices; asci clavate, thickened at the apices; spores 8, elongate
ellipsoid, sitllple. 

Differs from Stcreocau,Zon in the persistent thallus and dark apothecil" 
There is only one British speeies, found 011 moi,t shady recks, in hilly 
regions. The wartcd tlattened cephHJodia contain St'igonema algal. 

Thin, greyish-white. rod. short, erect, simple. F .......... P. cereolus Stiz. 

68. STEREOCAULON Schreb.--Prilllary thallus granular or minutely 
squamulose, usually soon evanescent. Podetia erect or decumbe,)lt developed 
from the upward growth of the primary thallus (not endogenous), much 
branched, solid in the centre, beset with small warts 01' squamules which 

~'IG. 4:!.~,~~tterl!QeaHlon c(J/'alloldes Hr. 
1. Froud of plant. 2. ASGlIS \\lith Rp/)l'e~ 

and paraphysis X 250. 

["IG. 45,-Claaonia coccije,'a Willel, 
1. Plant with squamu!es and podetia (with 

~c'yphi). ~. AsclIs w'ith spores and pa.ra
physls X 45\1. 

arc more or le,.;s corticllte. CephalOllia, as warts or tubercles, usually 
present on the podetia, containing Stigone1lla 01' Nosioc. Apothecia 
termmal or lateral, USUttlly dark-brown, illlnmrgipate (rarely with a thalline 
margin); hypotheciulll <oolourlcss; parfLphyses slender, discrete; asci cylin
drical; spores 6-8, elongate, 4-plmiseptate, colourless. 

The species with a pcrsiHtent thallus grow usually on turfy soil, either 
on the ground or on walls; the others grow mostly on rocks and boulders. 
They [we plants of hilly or upbnd regions. 

Cephalodia dark in colour, containing Stigoncma. 
Primary thallus per~istent. 

SU"bsquflmlllose or coarsely gmnular. Pod. 
.• short. r." .. """ ......... "" .. ""."....... 1. S. conde:1Satulll Hofl.'ln. 
Granular-coralloi!l. Pod.longel'. F .... ". 2. S. pileaturn Ach. 
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Pulverulent. Pod. slender, short, powdery. 
C ................................................ .. 3. S. nanum Ach. 

Primary, thallus evanescent. Squamules 
on podetia. 

Sq. btanching-coralloid. C ............. ... .. 4. S. cOl'alloides Fr. 
Sq. becoming sorediate. n. ................ . 5. S. Delisei Bory. 
Sq. turgid, crowded, shortly branched. 

C ............................................ .. 6. S. evolutul1l Gr;ewe. 
Sq. palmate. R. ............................... . 7. S. paschale Fr. 

• Sq. peltate. F ................................ .. 8. S. denuc1atum Floerke . 
Pod. in crowded cushions ................ .. Vn.r. pulvinatum Th. Fr. 

Cephalodia bluish-green, containing Nostoc. 
Pod. tomentose; sq. palmate. F. ............ 9. S. tomentosulIl Fr. 
Pod. slightly tomentose; sq. turgid. R ..... 10. H. alpinum Laur. 

69. CLADONIA Hill.- -Primary thallus evanescent, cl'ustaceous or 
sqilamulose '; secondary thallus or podetiulll upright, simple or branched, 
ending in a point or widening to form a shallow cup or scyphus, more or 
less corticate, smooth, granular, pulverulent 01' beset with squamules, 
tubular and sometimes perforate at the flxils or at the base of the scypl!us. 
Apothecia terminal, at first somewhat plane and marginate, becoming 
convex, pale- or dark-brown or red; spores 8, simple, colourless. ' 

Cl<td.oniw are nearly all earth lichens, and are most frequently to be 
found on moorland or peaty soil. 

Primary thallus evanescent or persistent. 
Soon evanescent. Pod. mostly ascyphous ... Subgen. i. 'CLADINA. 
Grustaceous, persistent. Pod. ascyphous... ii. PYCNO'rHELIA. 
Squamulose, mostly persistent. rod. scy-

phous or ascyphous .......................... iii. C£NQ)IYCE. 

Dubgen. i. CLADINA Leight.-Basal thallus granular, scanty, soon dis
appearing; podetia perishing at the base, with continued apical growth. 

There is no visible thallus in the Clarlinw, and no podetial squarnules 
occur in any of the species. They are ascyphous with the exception of 
Cladonia arnaurocrrya and C. destricta (occasionally). C. rangiferina is 
the well-known" rein<1eer moss." 

* Asc'yphous, greenish-grey, slender, much 
branched. 

K+y. Tornentose, cylindrical; branchlets 
bent to one side. Heather. R. .... 

K -. Less tomentose, smaller; bl'anchlets 
more spreading. Heather. C ..... . 

Turgid and denticulate at apex ........ . 
Branching cymose, short, thyrsoid. 

Moist uplands. R. .................. .. 
"'* Ascyphous, yelhwish, tubular, less branched, 

stout. 
Broadly tubular, subulate. Damp 

places. C ............................... .. 
, Short and narrow, f. bolacina Nyl.; 

long and stout, f. elatio1' Fr. 

L C. rangiferina Web. 

2. C. sylvatica Hofhn. 
Val'. portentosa ,Vain. 

3. C. alpestris Bausch. 

4. C. uncialis We,b. 
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***Scyphi occi1sional. 
Upright, yellowish, as in K. 4. Ground. 

n. ............................................ G. C. amaUl'ocrea Schier. 
:'IIostly decumbent, greenish - grey. 

Moors. R.................................. 6. C. destricta Wain. 

Subgen. ii. l'YCNOTm~LIA Leight.-l'rimary th""llus cl'ustaceous, per· 
sistent; podetia yery short, like papilla, or conCR. 

The single British species grows on the ground, on exposed moorlands, etc. 
Thallus effuse, granular whitish or greyish....... 7. C. p:xpillaria Hoffm. 

With stouter branched podetia.................... Val'. molariforIllis K y1. 
,Yith reduced podetia................................ Val'. apoda Ny]. 

Subgenus ii. CENO;\lYCg Th. 1-'r.-1'r1mar)' thallus squamulose or 
foliaceous, usually persistent; podeti>t mostly well-developed, scyphous or 
ascyphous. Apothecia pale- or dark-brown, or red. 

The Oladonice of the subgenus Cenomyce are found mostly on. undisturbed 
mossy el1rth or on sandy soil, Oll the ground 01' on rocks. In general those 
Hpecies with a well-deyelope(l primary thallus grow on dry exposed pll1ces; 
those in which the basal squamules are reduced or evanescent grow in more 
protected places, among heaths, etc. A few species grow by preference on 
old stumps 01' on trunks of trees, as, for installce, C. paJ'asitica and 
O. macilenta. They sometimes spread widely and [Ire often intermingled. 
In certltin conditions the superficial granules or cortical (treolm of the 
podetia grow out into squamulefl somewhat similn.r to those of the hase, and 
thus many species have a squamulose variety 01' form. 

In the dia"noses "large" squamules are feom 1 to i3 cm. in length, with 
lesser width; "medium" ·sized are about 1 cm. or less; and" swall " about 
2 to 5 mm. The rodetia when" short" are a few mm. in length; medium
sized 2 to 3 cm.; and elongate or tall more than 3 em. 

Beries A.-Phreocarpere.-Apothecia brown·coloured. 
1. Podetia without perforations at tips or axils (closed), mostly scyphiferous. 

*Podetia not, or only partly, corticate. 
t Basal squamules large, sometimes almost 

foliose. 
Pod. rather short, simple, often scveral 

on one frond. C. .. .................. . 
Sq. crowded and ascending .......... .. 
Bq. very large and spreading .......... .. 

POll. short, branched, coralloi<1 - like 
when fertile. R ........................ . 

tt13l1sal squamules mod. or small, thickish. 
I)q. small, pod. coralloid. n. .. ....... 

Pod. mod., med. coarsely granular, with 
wide BCY. C .......................... .. 

Bq. dark - coloured; pod. short, 
yerrucose. F ........................... . 

Pod. longer, granular below,furfumceous 
above. C. 

Becoming densely S(luamulose, 
f. lepidophora Floerke. 

H. C. ioliacea IVmd. 
Val'. firma ,Vain. 
Val'. endivmfolia Sch::er. 

9. C. strepsilis Wain. 

9. C. stl'epsilis ·Wain. 

10. C. pyxidatl1 Hoffm. 

Val~ poeill Ull1 Fr. 
Val'. chlorophffia 

Floerke. 
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Pod. mod., finely pulverulent; scy. 
narrow, often proliferous. C. 

Sey. narrow, not proliferous. C ...... 
Pod. long, slender, whitish; sey. narrow 

. or absent. H ........................ " .. 
Pod. branched, stt'aggling, f. ne))lo.ryna 

A.L. Sm. 
Scy.radiate-proliferousfrommargins. C. 
Scy. absent; pod. branched. C ...... . 

.tttBasal squamules minute and scattered. 
Pod. aseyphous minute, smooth, some-

11. C. fimbriata Fr. 
Yar. simplex 'Vain. 

Subsp. fibula Ny!. 

Val'. radiata Cromb. 
Yar. subcornuta Ny!. 
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times bifid. 11. ........................ 12. C. leptophylla Floerke. 
**Podetia sometimes imperfectly corticate. 

Basi11 squamules medium sized. 
Pod. short, partly corticate below, pul

verulent above; scy. narrow or 
absent. Apo. yellowish. brown. S. lB. C. ochroehlora Floerke. 

Pod. short, with contiguous warts, or 
granulate; scy. narrow, irregular. C. 14. C. pityrea Fr. 

Denselysquamulosef.lzololepis Cromb. 
Pod. somewhat similar, but long, pointe(l, 

ascyphous. R ........................... 15. C. acuminata ,N orrI. 
'**Podetia partly or entirely corticate; often ascyphous. 

tBasal squamules rather large, (dense, as-
cending in C. cervicornis). 

Pod. mod. unequally corticate, black in 
interstices; sey. proliferous. F .... 16. C. c1egenei'ans Spreng. 

Val'. phyllophol'a Syd. Beset with squamules .................... . 
Pod. almost colourless; sey. repeatedly 

proliferous " in tiers." H. 
Pod. small, crowded, pale, cortex con

Subsp. tt-achyna Ny!. 

tinuous or in areohe (not Brit.) ...... 17. C. lepidota Ny!. 
Scy. irregular, hrge, spreading, 

f. hypophyZla Cromb. 
Pod. short, proliferous from centre or 

margin of scy. C.. .................... 18. C. cervicornis Sehler. 
ttBasal squamules small, sClmty. scattered. 

Pod. proliferous from centre of scy. in 
tiers. S .................................. 11l. C. vertic illata Floerke. 

Pod. smooth, corticate, long, slender; 
scy. nn,rrow. C ......................... 20. C. gracilis Willd. 

Pod. and sey. spinulose, f. spillnlijcra 
Cromb. 

Stouter; scy. usually present ....... .. 
Pod. squamulose ............................. . 
Pod. partly corticate, pulverulent up-

Val'. hybrida SChiLl'. 
Val'. a~pera Floerke. 

wards, l-;mg, pointed. S ............. 21. C. cornuta Fr. 
'**Podetia fissured or latticed. 

Basal sq. large. R ...................... .. 
Basal sq. small. S. .. ..................... . 
~asal sq. minute, round; pod. sCl1nty, 

22. C. macrophylla Stenh. 
20. C. cariosa Spren,g. 

splitting. R .............................. 12. C. leptophylla Flo~l'ke, 
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2. Podetia with perforations at axils, tips, 01' in Rc.,·phi (pl'l't'iolls). 

"Pod. corticmte, smooth; RCy, none 01' >'Illi"ll. 

Basal sq. rather large. 
Pocl, turgid, ",i,le alH1 dentate at tip" H. 
rod. rather turgid, perforations cri~-

pate. R. ............... '" ............ '" .. . 
BaRa] sq. small, soon enulCscent. POlL 

rather long, b1':1nchciL 
K -. Pod, in tuiU;, 8\e'll1,,1'. tips fm-

('atc. C ............................. . 
Spinous, can-cd .................. .. 
Dark - brol.-n, stoutisll. clltmgled, 

wi th turgid a1'eoh .................... . 
~ct"bl'id, with minute S(h 1'8CUl'W<1 (lr 

upright ................................... . 
K + y. Pod. in cOl'g~stcd tuft,. "leDlh·,·. 

furcate. C. 
Sprinkled with squltll1111es ... 
~toutish, with 8(1,; basu tnrgic1-al'eohte 

**Pol\etia, mostly decorticlLte. llsll,dl_v with 
>,cyrhi, gencmlly peryious. 

13asai sq. small or enm.escell t. 
}'m1. pulverulent or p:1rtly corticate. S. 
Pod. long; scy. rare, ......................... . 
Pod. almost decorticak, grallular 01' 

sqllalllulosc. E - . C ............... . 
Sq. of bUBe and pod. ,·t'l'lMte .......... .. 

1)Ol1. fllmost (lc~ortic"t(', gralluhl' 01' 

s'1ualJill1os,' K + .,'. C. 
Ea,setl 5ll. sll1<l1l, per"i~t<'llt \sOl'fl\iooc in 

n.32). 

2L C. turgida HQfflll, 

2:;. C. crispata Flot. 

26. C. furc'lta ~chrall. 
Var. spinos:1 Leight, 

\'af. palama-a Ny!. 

1'801'. recurva Hollin. 
27. C. rangifon;pis Hoffm. 

(C. pnn[/(ms Floerke). 
Val'. foliosa 'Vain. 
Yar. muricata Arl1. 

2::-\. C. cenotClL Sch;.er. 
Y,ll·. ghUCfL Leight. 

2D. C. ''lUltlllOSlt Hofi'm. 
Su bsp. ,lenticol1is 

H0I1111. 

:ll. C. c,espitil'i" Flocrke. I'ml. very ,;llOl't. smootl,. c ........ 
Poll, sho;'·t, lcll'fm·'tceom;. ()1\ WOOl]. It. :)2. C. parasitic", Hoffm. 

(C. «('Iicu/a. Floerlw). 
~eries B.--Cocciferffi. ,·\.POt.llccia l'ell·l'olollre<1. 

"'l'odetia scyphifcrous. 
13"'8al sq. large. 

0'1. yellow bCll<'ltth. POll. miuutt,. It. .. :m. C. 11ltcoalblt Wils. <'I: 
\\'held. 

8'1. white ben2ttth, puln'l'Uhllt. Pml. 
large, scy. prolifcl'ous. r....... ;lei. C. digit"tlt Hoffm. 

B,tsal sq. mOllcmte in size. 
Pod. long, turgid. yclio\\·-pulwrul(,llt. F. 33. C. ddormis Hoffrn. 
Pod. coarsely grallular; ,"cy. large. C ... ge. C. coccifent "·illd. 

Becoming sore diose np\('ll'll,; ............ :-;u.~sp. 1'lcl11'ohi, Crol1lb. 
POll. cylindrical, (lcnsely "'I. "\]10. bl'ge. 

F .............................................. g7. C. bcllitlitlora Schier. 
Poel. ,,-ithout sq............................... Val'. Hookeri ~yl. 

Pod. finely pulveru!c·nt; sey. mostly 
corOllate. C ............................... <lS. C. tlabellifonnis \" ail1. 
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**Podetif1 ascypholls. 
K + y. Pod. mtlwr slender, white-pulveru-

lent. C. '" ........................ '" ......... ilO. 
Cluyate and turgid, sometimes sq., f. cla

. vata Cromb.; slender [tIlll short, 
f. 8colecilla ~vl. 

Pod. densely sq~ullnulosl' ................. . 
Bf1sal sq. pulverulent, cro\\'de,! ........ . 

K -. Pod. rather slewl"r, \,.-hite.pdwru-
lent. C ........................................ 40. 

Turgid, s'luamnlos(', f. pd!/l'Oj)oda {\yl. 
Sparsely S(1" digitately branched tl,bOH 

K -. Pod. short, slender, rough, 'with 
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C. macilent,l, Hoffm. 

I'M. scabrosa Cromb. 
1'[1,1'. ostreatf1 1\,\'1. 

C. bacillaris 1\yl. 

1"11'. SUbCOl'Olmtu 1\yl. 

cOl'tic[1,tc areo],c,. C .................. .. 41. C. Flo8l'kealla Fr. 
Becoming squ:lmulosl: ....... . ............. . Var. c,crcakl \Yaill. 

FA}(ILY XVllI. C(ENOGONIACElE. 
Thallils filamentons Iuul bvssoitl, ill small patches 01' widely spreading. 

Algal cells 'l'l'cntcpohlia 01' cld,zop!to/,a. Apothecia with [I proper Iu.U'gin; 
spores 8, colourless, simpl" 0\' I-sepbk. 

'With TrCJdepohlia gonidia .................. .. 
With Cl'adophora gonidia .............. , ........... . 

70. Ccenogopium. 
71. Racodi um. 

70. CCENOGONIUM Ehreub.--Thallus of loose branching filaments, 
mostly light-cololll'ecl. Algal t:ells Trclltl'pnhlia forming a central strand 
closely invcste,l by irl'''gularh- hmnchillg hypha". Apotlwcia apical or 

11'IG. 41i.-{'1~'}l/jI)'illiulIl ('!)enellll/ A. J,. ,'"{Ill. 

1. Platlt Oll stOlll" ~. Yilalllellt I)f thallus 
X ca. flU, 

.FlU. 47.--Gljalectft r:upularis Schoor. 
1. Plant Oll l'()ek X 4. ~. Ascus with 8pore~ 

and pataphYBis X 250. 

lateral, discoid, not c;ll'bonaceouR; paraphyses discrete; spores fusiform or 
ellip~oi'l. simple ol'.l-septatc. 

'l'he genus belongs almost exclusively to warm regions; it is represented 
in Enrope by ODe sterile species, dark in colour owing to the brown investing 
hyphae; it grows in rather damp 10cf1lities on rocks. 

"Tid(, ~preading. Filaments constricted at the 
septl1 of the aJga .......................................... C. ebencnm .\.. :L. Sm. 
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71. RACODIUM Pers.-Thallus of loose branching filaments, dark· 
coloured. Algal cells Cladophora, forming It central strand. Apothcci'l 
and spermogones unknown. 

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

Filaments not constricted .............................. R. rti'pestre Pel's. 

FAMILY XIX. LECIDEACElE. 
Thallus minutely squamulose or crustaceans. Algal cells nearly always 

ProtococcacelE, more rarely Trcntepohlin or Jl.lyxophycelE. Apothecia 
discoid or saucer· like (patellate), with proper lmugin 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 aml 
comprehensive genus Lecidea. Apothecial and spore charac+'ers are the 
determining factors in classification. 

* Apothecia urceolate or cup·like, brightly coloured, 
Spores colourless, septate or lllurifonn ............ 72. Gyalecta. 

** Apothecia discoid or patellatc, coloured or blackish. 
tSpores colourless. 

~Spores simple. 
S or fewer in the ascus .............. , ............ 73. Lecidea. 
Many in the ascus ............ '" ,., ., ...... , .. , .. , 74. Biatorella. 

§§Spores septate. 
1.septate ........... , .............. , .. , .. , ........ , ... 75. Biatorina. 
3- or pluri·septate, fusiform .................. 76. Bilimbia. 
Pluriseptate, acicular ........................... 77. Bacidia. 

ttSpores brown. 
I-septate ............................................. 78. Buellia. 
3-septate (parasitic) ........................... '" 79. Leciographa. 

tttSpores colourless or becoming brown. 
§Spores 8 in the ascus. 

J\luriform (I-3-septate in Rh. rEderi) ...... 80. Rhizocarpon. 
§§Spores 1 in the ascus large. 

Elongate, plnriseptate ........................ '" 81. Bombyliospora. 
Ellipsoid, muriform .............................. 82. Lopadium. 

72. GYALECTA Ach.-Thallus gmnulur, puh'erulent or nearly obsolete. 
Algal cells chiefly Trentepohlia (Scytoncma in G. exanthematicn). 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 aerogenous spermatia. 

The genus is characterIzed by the brightly coloured apothecia, with flesh
coloured reddish or yellowish discs 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. 1'ubra 
has been classified by authors under LecIL]lora or Phialopsis, and because 
of the Scytonema gonidia G. exanthematica has been sometimes [laced in 
the genus fetractlls. The thalli of the latter species, both hyph;e aml 
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algre, are"deeply imlllcrscd ill the c:.clcareous rock, only a thin film appearing 
on the surface. , 
*Spores 8 in the ascus. Apothecialmargin promi- \' , 

nent .. 
tSpores 3.sept[Lte, ellipsoid, fusiform or oblong. 

Apo. with fissured margin. On calcareous 
rods or in mosses. C ...................... 1. G. exanthematica Fr. 

Apo. margin sometimes crenubte; spores 
18-21 /-' x 6-7 /-'. On decayed mosses. 
R. ................................................ 3. G. fO\'eolaris Schrer. 

Apo. margin sometimes crenulate; spores 
12 x 15 /-' x 6-7/-,. On calc[Lreous soil. 
S .................................................. 4. G. geoica Ach. 

Apo. margin crenubte; spores 10-23 /-' x 
5-8 /-'. On trees, on mODSCS on rocks, 
etc. 8 ................................. '" ..... , 4a. G. rubra Wassal. 

Apo. margin lacerate; spores 11-13 /-' x 
5-6/-,. On trees. F. . .................... 8. G. carneolutea Eoist. 

ttSpores up to 13'septate, 
Apo. small, with entire margin; spo1'e, 

50-80 /-' x 3-4/-,. On trees. S .......... D. G: Cornea A: L. Sm. 
ttSpores muriform. 

Apo. open, with fissured mlngin; spores 
15-17/-, x 7-9/-,. Calcieolous. C ...... 2. G. cupularis Sehler. 

Apo. with entire margin; spores oblong· 
fusiform, 16-23 jI. x 7-9 jI.. On trees. 
S ................................................. 5. G. truncigena Hepp. 

Apo. with entire margin; spores ellipsoid, 
11-13/-, x 8-9 fl. On trees. F ........ .. 

-*Spo1'es 24-32 in the ascus. 
Apo. minute; spores fusiform, 3-7-septate, 

16-34 fl x 5-7/-,. On pine. R ......... 

6. G. Flotoyii Koerb. 

7. G. corticolu. A. L. Sm. 

73. LECIDEA Ach.--Thallus squamulose or crustaceous; hypothallus 
~ersistent or indistinct. Algal cells Protococcacele, rarely Trcnlepohlia. 
i\pothecia soft and more or less w,uy (biutorine), or carbonaceous and black 
Jecideine), with a proper margin (often obliterated); spores usually 8 in the 
l,SCUS, generally ellipsoid, simple, colourless; spermogones with acicular 
tcrogenous spermatia. 

A large genus mostly with a crustaceous thallus which varies in colour 
~rom white to grey, brown or black and is often subject to great alteration 
)1' to disl1ppearance due to weathering, etc. Apothecia and spores are fairly 
constant in character, the latter occasionally become brown. Apothecia 
11'e distinguished as " small" when' 5 mm. or less, large when more than 
L mill. in diameter. The size of the spores is given when of importance 
:n determination. " Mod." or "ilIed." is used when the spores are from 
L2-18 fl long and up to 8 fl- thick, "large" if be,yond these measurements 
.nd small if of lesser size. 

The characters adopted in the key--habitat, colouration, etc.-have 
been selected for their helpfulness in determination; certain specif)s vary 
1S to the substratulU on which they grow or in their internal colourlJ,tion, 
_n which cases they are repeated under the different headings. • 
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The genus is divided into four sections not always cleady delimited:-

Thallus squamulose .......... ... ...... ............... § i. PSORA (I-H;). 
Thallus variously crustaceous. 

Ascus 8·spored. 
Apothecia soft, generally lighter in colour § ii. BUTORA (16-76). 
Apothecia d'l.rk and carbonaceous ......... § iii. EULECIDEA (77-200). 

Ascus 1· or '2.spored. 
Apothecia dark; spores very large ......... § iv. }HYCODLASTUS (201-2!. 

§ i. PSORA HaIler.-ThaIlus squamulosc, tbc squamules appressel1 UI 

imbricate, corticate abo\'e. Apothecia more or less niatorine, adm,te (» 

the squamule" 
The sqllamules vary in sizc from less than 1 mm. (slllt,Il) to sc\·cn.d Inlll 

in diameter; they are frequently rounded amI crenulate. 

A. On trees or palings. 
0+r8d. Pale greenish·grey, densel.}' 

imbricate. C. .. ........................... . 
Tawny, convex, appl'essec1. small. H. 
Greyish.green or brown, subimbl'icate, 

minute. R ................................. . 
B. On soH, generally among rocks. 

*Sn,llamules black beneath. 
-Dun.brown, appressed, crowdell, large. 

C .............................................. . 
**Squmnules more or less white beneath. 

K+y, K(C) + red Whitish, gralluiltl'-
squamulose. F. 

Red·brown, subimbricate, shining. R. 
Pale· or tawny-brown appressed. R .... 
Dull·brown. app.-subimbricate, whitish 

rhizinf!'. B . ............................... . 
Dull'greenish, solitary or congregate, 

contOl'ted. R. ........................... .. 
Flesh-coloured or reddish, scattered, 

round. F ................................... . 
Dull·grey or tawny, subcontinuous. 
dark hypothallus. F ..................... . 

C. On rocks. 
Greyish, rigid, whitish beneath. Cal. R. 
Dull.grey, contiguous or (lispersed, 

small. R ................................... . 
Pinkish.grey, on black bypothallus, 

thin. R .................................... . 
Chocolate.brown, areolate (Psorotichial. 

F ............................................ .. 
Whitish, tumid. O. .. .................... .. 

8. L. ostreata 8ehrer. 
7. L. Frie"ii Ach. 

9. L. acutula Kyl. 

1. L. luric1a Ach. 

31. L. (Biator~ Wallrothi 
Fl. 

2. L. globifel'" Ach. 
3. L. rubiformis ,rah1. 

4. L. rhizobola Nyl. 

6. L. glaucolepidea Nyl. 

10. L. decipicns Ach. 

13. L. demissa Th. Fr. 

5. L. tcstacea Ach. 

12. L. confertula Stirt. 

12a. L. prostratula Stil't. 

11. L. lugubris Sommerf. 
23. L: coarctata "ar. gle 

bulosa Cromb. 

§ ii. BrAToRA Th. Fr.-Apothecia plane or convex with margin excluded 
mostLY small, soft and often brightly coloured, rarely becoming black, asc; 
usually 8·spored (12-18 in L.pleiospol'a); spore-sizes given when distinctiyC 
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The thallus is crustaceons, rarely sub~qn::tl11ulose, sometimes evanescent. 

Spores usually ellipsoid. 
A.. Trees, stump ... or pnJings. 
"'Thallud whitish, greyish or greyish-grcen, 

effuse. 
t HypotheclUm colourless or palco 

Kf + y. Apo. cinnabarine-reel; sp. 16. L. cinnabarina Som-
smal!. R merf. 

Kf + y, C -I- red. Apo. ydlow to black; 
8p. 9-l(> I-' x 4-7 I'. StUllll'S. F. ... ... 27. L. granulosa SchlPr. 

T~f+y, C+reel. Apo_ bbelush; sp.small, 
F ........... , ..................... '" ...... ... ... 28. L. fiexuosa Nyl. 

,Th. leprosc, green. C . .............. . 
Apo. pale; sp. 8-14l'x2-~1-' (eL Bia-

tarina gralllformis). R ............. .. 
Aro. llale-l'cddish; sp. 10-lH I' x ·4-;) 1-" F. 

Apo. red - brown; sp. 8-15 f' x 4-5 f'. 
F ............................................... . 

Apo. red-brown; sp. up to 16 x 11 I-' with 
epispore. S ................................ .. 

Apo. brown-black. minute; ~p. up to 
16x61" R. ............................... .. 

ttHypotheeiull1 yellow or brownish (becoming 
dark L. tllrgidnla). 

Apo. orange to black, minute; sp. sUlall 
(on firs). R. ................................ . 

Apo. brown to black, sometimes prui-
nose; sp. smal!. F ....................... . 

Apo. red-brown; 8p. mod. with epis-
pore. S ....................................... . 

Apo. dark, violet gmnules in bymenium; 
sp. mod. On moss. F ... ' ............. . 

**Thallus yellowish or yellow-green. 
tHypothecium pale. Dpores small. 

K -I- y, K(C) -I- rerl. Apo. red-brown; sp. 
m'oiel, smal!. Oak. C ................. .. 

A1'o. reel-brown with margin; 8p. narrow. 
l)ines. R . ................................... . 

Apo. pale-lemon; sp. minute. (lLu-c 
on trees.) C ............................... .. 

ttHypothecium brownish. 
Kf -I- y, K(C) -I- rerl. Apo. dark; tip. 

small. S .................................... . 
Apo_ dark, yiolct to black within; sp. 

llJinute. IL ................................ . 
**'rhallus elark, thin or eyancscent. 

+Hypothecium colourle:is or pale. 
Apo. pale onlllgc; sp. sm,ll!. Holly 

3tumps. R. ............................... .. 
Apo. black; sp. small. Fir pales. R .. . 

f. il'ruginosa Leight. 

49. L. albo-hyalina Ny!. 
38. L. ycrnalis 8ub8p. 

minor :Sy!. 

40. L. tenebrie08a Ny!. 

58. L. mutabilis 'F6e. 

58a. L. filamentosa Stirt. 

gg. L. meiocarpa Ny!. 

-., D.). h turgidula Fee. 

;i8. L. mntabilis Fr. 

45. L. sangnineoatra Ach. 

19. L. guernea Ach. 

43. L. ochrococca 1\y1. 

17. L. lucic1a Ach. 

29. L. irridescens Ach. 

56. L. misella Aeh. 

70. L. micrococca 1\y1. 
35. L. perob8cura Ny!. 
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Apo. black; paraph. brown capitate; 
sp. small. F... ............................ . 

Apo. black; sp. globose, minute. R. .. . 
ttHypothecium brown or brownish. 

Th. granular. Apo. red-brown; sp. mod. 
'Vood. C ................................... .. 

Th. thin. Apo. dark; sp. small. Wooel. R. 
B. Peaty ground or stumps. 

*Thallus light in colour. Hypothecium pale. 
K + y, C + red. Apo. yellow to black-

ish; sp. mod. C ............................. .. 
K + y. Apo. yellow, pruinose ; sp. small. R. 
Th. sorediose. Apo. dark-red; sp. small. 

R. 
**Thallus dark. Hypothecium dark (pale in 

L. demis8a). 
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. S ................................ .. 

Thicl$:, dark, sq. continuous. Apo. 
dark; sp. mod. F ..................... . 

ttHypothecium brown or dark. 
Thick, light. Apo. rcd; sp. 9-21 I-' 

X 3-6 f'-. Alpine. R. ................ . 
Thick, light. Apo. black; 10-18 I-' 

X 4-6 1-'. Alpine. R. ................ . 
Thin, dark. Apo. dark; sp. moll. C ... 

D. :J'I1osses on soil, rocks or trees. 
"'Thallus light·coloured, thin. Hypothecium 

colourless or pale (brown in L. 8angllineo
atra). 

Apo. reddish, shining; sp. 11-23 I-' 
x 4-7 I-' .................................. .. 

Apo. brown, pruinose; sp. mod. R. 
Apo. dark; sp. small. Occasionally 

on ground mosses ...................... .. 
Apo. dark, violet granules in hyme-

nium; sp. mod. F ................... .. 
Spores often 1.sept. Alpine. F. 
Apo. larger; sp. often I-sept. S. 

**Thallus dark. 
Subleprose. Apo. black; hypo. dark; 

sp. mod. C ............................. .. 
'Thin. Apo. black; hypo. pale; sp. 

large. Alpine. R .................... . 

188. L. nigroclavata Nyl. 
186. L. antiloga SJirt. 

34. L. fuliginea Ach. 
54. L. moestula Nyl. 

27. L. granulosa Schrer. 
36. L. cpimarta Nyl. 
30. L. gelatinosa subsI 

prasinorufa Nyl. 

a2. L. demissa Th. Fr. 
33. L. uliginosa Ach. 

31. L. Wallrothii FI. 

30. L. gelatinosa Fl. 

32. L. demissa Th. Fr. 

41. L. cuprea Sommer£. 

42. L. Berengeriana Th. FI 
33. L. uliginosa Ach. 

a8. L. vernalis Ach. 
37. L. a~stjyalis Ohl. 

30. L. gelatinosa FI. 

45. L. sanguineoatra Ach. 
Subsp. atrofusca Nyl. 
Yr.r. Tempeltoni Wain 

33. L. uliginosa Ach. 

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

'"Thallus thin, whitish. Hypoth3ciuIl1 brownish. 
Apo. in pits, black, often pruinose; 

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

·"Thallus thin, dark. Hypothecium dark· 
brown. 

Apo. brown·black; cpi. bro\\"n; Hp. 
small. F. '" ............................. . 

Apo. brown·black; epi. pale·reddish; 
sp. mod. It. ...... '" .................... , 

F. Siliceous rocks in or near streams. 

Thallus \'arious. Hypothecium red- or dark
brown. 

Kf + y. Thick, smooth, greenish-grey. 
Apo. red-brown; sp. mod. F ...... . 

Kf + y. Sordid white. Apo. pale 
then dark; sp. Rmall. R. ........... . 

Greenish. Apo. dark - brown; sp. 
nlOd. H ................................. . 

lVhitish. Apo. rIal'k - brown; sp. 
small. R ................................. . 

Dark. Apo. blackish, minute; sp. 
small. n ....... _ ......................... . 

G. On rocks, mainly siliceous. 

*Thallus light-coloured (yellowish inL.lucidll). 
tHypothecium colourless. 

§Apothecia brightly coloured. 
K + y. Thick, continuous. Apo. 

yellow; sp. large. H .................. . 
Thin. Apo. rose; sp. mod. R. .... .. 
Thin. Apo.yellow; sp.4-6!'-xl-3,.. C. 
Thin. Apo. yellow; sp. 8-10,. >, 2-3 fL. 

S ............................................. . 
§§Apothecia becoming blackish: first colour 

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

1110d. S ................ _ ................... . 
K + y. Thickish. Apo. red-brown; 

sp. large. F. '" ....... _ .................. . 
Kf + y, C + red. Thin. Apo. often 

with white margin; sp. large, rose-
pink at first. C ........................ . 

Kf + y, C t red. Sorediate (probably 
form of L. coarctata). R ............ . 

Thin. Apo. dull-yellow or red; sp. 
Ininute. R .............................. . 

,Squarnulose. Apo. red-brown. (See 
under Psora) ............................. . 

50. L. immersa Ach. 
51. L. l\fetzleri Th. Fr. 

52. L. ochmcea \V edd. 

48. L. fuscorubens Nyl. 

20. L. phooops Ny!. 

46. L. semipallens Ny!. 

47. L. valentior ~yl. 

57. h paucula Ny}. 

60. L. poliodes N;-

62. L. Henrica Larb. 
26. L. arridens Ny!. 
17. L. lucida Ach. 

66. L. tenera Ny!. 

21. L. lithophiliza Ny}. 

22. L. Gagei A. L. Sm. 

23. L. coarctata Nyl. 

81 

24. L. proorimata Leight. 

18. L. clavulifera Ny!. 

32. L. demissa Th. For. 
G 
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ttHypotileciulll yellowish or browni"ll to 
,lack·browll. Apotheci" "[HioHSI,') 
cO]OUl'ctl. 'l'hallns light. 

1\ + y. Thiel;ish; sp. large .. 
K .;.. y. Thin, smooth. .~po. inll'1t,· 

brown; sp. morl. F ......... . 
Kf + y. K(e) + ~'. (~mnuIak. ,\po. 

blac];; 8p. mod. H. ................ .. 
K .L. rerldi"h. Sublcpro"e .. \po. bhck ; 

sp. sma!!. n. .. ............. .. 
L~pcose. .\po. ycllO\y·re,l; sp. slllall. 

In csses. IL .. 
Thin, t1l'enbto. ,\]10. brown, orten 

aggl'(_'gatc; ~p. sl1Hl,ll. lL ........... . 
Sublepl'ose. .\ po. clark·1Jro\Vll; "p. 

~mall. On ilint,. S ................. .. 
Gmnulose. .\ po. black; sp. s111nl1. 

:'Iaritime. H. .......................... . 
ttt Hypotheeilllll bl'OWIl ish· black. . \pothecil1 

dar];. 
K(C) + y. T)nll,~·dlo\\' .. \1'0. huge, 

COtlC,~Ye; sp. Ul-21 fJ. x 8 -11 fl. 
R. ............... . ........... . 

C + rcd. '\\'hiti,;h. Apo. angular; 
sr. small. R. .. ....................... .. 

Dull· white. :\po. continent; sp. 
snlall. S... .............................. . 

·Whitish. Apo. plane; sp. lUo,l. Ii. 
tttt Hypothel'iulll or HYlllelliuHl ciPl'ulcous· 

bluc or \·ioIet. Apothecin black 
(Bi,tiO},[L 01' Eulecidea). All rare. 

Trmllus light,coloured. lhpotheciulll 
1LLckish. 

Thin, finely al'C'olate. Hym. blue; 
"p. 111rge ................................... . 

Smooth, often reddish. HYlll. grey· 
blue; sp. slllall ......................... .. 

,\Yhiti,;h 01' obsolete. HYlll. grcy, blue; 
sp. smalL. ........................... . 

**Thallus dark. 

22. L. Gagei A. L. Sm. 

20. L ph,eop" XyL 

6il. L. rusticuLt 1\ y 1. 

G,l_. L. l'usticelht N yJ. 

57. L. antroplliht LLrb. 

7l. L. 10tryza Nyl. 

'0 "...,j, L. ochracelc '" edel. 

65. L. snblllu'Ostula Ny!. 

2,). I .. Bl'11jc'l'iana Nyl. 

6;;. L. livescens Leight. 

61-'. L. picila Leight. 
69. 1.. imligula Nyl. 

1l2". L. petrosa cl..rn. 

112b. L. l1lcl'sn.ta SLirt. 

138. L. ::iarcogynoides I~l)<:: 

Dull·grey. Hypo. blue; sp. small ... 13a. I~. hypocyanea Stirt 

2. Spores globose or snhglobose. (Biaiora or Enlcciclea. Rare.) 

Hypothecium pale, thallus various. 
Thick, whitish. Apo. black; sp. 5-9 11-. 

Boulders ......... ............ ............... H. L. leptostigma Kyl. 
'rhino Apo. red; 8p. 5-7 /-,. CaL...... 75. Ie. rubidula Nyl. 
EYl1nescent. Apo. dark; sp. 4-5 fJ.. 

Palings ..................................... 185. L. antiloga Stil't. 
Dark. Apo. dark; sp. 4-5 11-. 'W ood ... 186a. L. dascea Stirt. 
Thin, greenish. Sp. 12-18 in ascus 

5-811-. Soil .............................. 76a. Ij. pleiospora A. L. t 
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§ iii. EULECIDEA Nyl.--_\potheci:L dal'k-coloUl'ed-bl'owll Ul' black, and 
lllore or less carbonaceous, plane with OJ, pen;istent proper margin, or 
becoming convex and immarginate, moderate in >;ize ("bOllt 1 mm. across), 
large (mor~ than 1 mill.), small or min\lte (less than] n1])1.); spores usuall.,o 
8 in the ascus, generally ellipsoid. 

The species, as ill the pre"ious section, are groupe,j according to habitat. 
but the large majority grow all siliceous rooks, and wany of those marked 
"rare" h,we only been founu in hilly regions. The stmlent is advised to 
refer also to ~ Biatora, as a few species that seem to belong to one group 
may be classified in another. In some species, as ill L. liJlilJ()riurt, L.l'iUlGlG~(( 
and L. Kochiana, the spores become brownish b.v degeuemtion. 

A. On trees or 011 pales. 

"'Hypothccimn colourless. ydlowi~h Ol' brown· 
ish. Thttllns light, various. 

1\:+ v, C + O. Pulverulent or smooth. 
tpi. blue-green; sp. mocl. }'. 7H. 1,. anl,jet Hook. 

E. + :-', C + O. Yellowish, grannhtr. tip. 
liwall. H............................... 7\). L. "I'()l'o,liza Stil't. 

Kf + y, K(C) + l'(Jil. Grnnull11' 01" lil11()oth. 
Bpi. blue-green; sp. mod. C. ... ..... ,,0. I.. lHlWSl'InlL ;\.<;h. 

Thin, greyish·brown. Pamph. browll . 
. capitat,,; 'p. small. F ................ 1H8. 1 .. nigl'ocL1Yllb Xyl. 

Evanescent. }:pi. dark; sp. globose, 
small. B.... ... .... . ............... 18(;. L. ,mtiloglL titirt. 

**Hypothecimu dark. • 
K + y. Yellowish. Epi. bbcl,i.-;ll; '1." IH~I_ ],. xlllltlwcocci.1 

~l11all. Stumps. H. Sommeri'. 

B. On mosses or on soil (Alpint' or subalpine). 

*Hypothccium colourless or p11Ie·hrowlI. TIml
Ius light (grey). 

Kf + y, C + red. Papillose. Epi. grecllisll-
black; sp. mod ...................... ',0 ••••• 9\). L. rll'l,tic,] S01llll1cd. 

Kf + y. Granular. Epi. blne.grcL'll Ol' 
brown; sp. 14-25 fL X 3-·1 fL. 11. ... '0' 101. L. 1.Ilpcstris SOllllllerf. 

Furfuraceous. Epi. blue.green or brown; 
sp. mOll. R............... 100. L. limos a Ack 

'*Hypothcciulll brown or clark. 
1\:+ y. Minute dull-gre.v gmnult:". 8pi. 

dark·brown; sp. small. H. ",,0 17\1. L. lleglecta Kyl. 

C. On other lichells (often llhl~()d under fungil. 

*Thallus none. Hypothecium bt"O\Hlish. 
Apo. small, black; epi. greenish·bhck. On 97. 

Lr'canorn ~·itellinrl. S. 
Apo. minute black; epi. brown. (}]l Ce- 19G. 

trarla and Parmclia. F. 
**Tltallus grey-bl'own. (Hypo. amI epi. (hrk

brown.) 
K +'y. Al'eolate. Apo. small. On Le-

L. \·i tdlilml'ia X y 1. 
(Nesolechia). 

L. ox;Vopora Nyl. 
(N esoleeltia). 

cano'ra ~Ol'li-ida. F ............. . 17'2. L. inH1Lct"is :Vyl. 
G '2 
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D. On rocks mainly calcareous. 
*Hypotheciulll colourless or pale. Tlmllns 

yurions. 
K + ~'. Thin, granulate, grey 01' brm\'lli8il. 

Epi. dark; sp. mod. C ............. '" H.'l. L. goniophiirL SC]l<(cl'. 

Kf + y. Thick, greenish. Apo. minutl'; 
epi. dark; \J1'. smltll. n .......... . 

**Hypotheciull1 dlLl'k. 
tThltllns whitish. 

Thin. Apo. mOll.; (·pi. bbc],i,h; 8p. 
mod. F .................................. 106. L .. jurrma SChlei'. 

Thin. Apo. blue within; epi. (lark-
greenish-olue; sp. hLrge. H. 

Areolrrte. Apo. illwLte at first; api. 
tlark·brown; sr. sll1lLlL F. 

1]2a. L. petrosfL Am. 
122. L. eiUPl'fLsC(';llS 

'rhin. scurfy·grey or brown. Apo. of tell 117. 
ill lines: 81" moc1. F. 

A.1,. StU 
L. C'rustu!rtta nu. 

meiospora Oli, 
ttThallw.; bbckish. 

Thill. Apo. lllinllte; api. sorrlill·blue; 
sp. small. .......... . 

F Oil rocks mainly siliceous. 
*Hypothecium colourless or pale. 

tl'araphyses c1al'k-greellish-blue at the tips 
(clear blue ill L. a&8il1lilis). Tl18,l1u8 
yariously coloured. 

Kf + y. Thin, granular, grey or brown. 

177. L. advcl'tclls i\:d. 

S]). 111.od.. F............................ 80. 11. goniophila t:lchmr. 
Kf + ~', 1\.(C) + rec1. Thill. gmuulose. 

greenish. t:lp. small. R....... ...... 85. L. viridnus 1(oe1·b. 
K + Y. Thickish, YC1TUCOSl', \\hitish. 

Sp. small. R ............................ 132. L. lllesotropiza );"yl. 
K + y. Thick, tumid, yellO\\-·white. Sp. 

mod. F .................................. 145. L. aglt:ea Sommer£. 
Sulphur-yellow ............ ...... ...... ...... V,"r. Crombiei ~yl. 

Thickish, cracked, grey. Sp. subglobose, 
small. R .................................. 158. I,. mollis Kyl. 

Thin, cmckec1, pbne, whitish. Apo. 
plane; sp. small. :1.0' ................... 127. L. lapiciua Ach. 

Thin, cracked, tltWny 01' grey. Bp. 182. L. s\'lYico],t YHr. inJ 
th{la Cromb. smalL F. 

Thin, warted, tawny. Sp. small, with 
epispore. R. ............................. . 

Thin, dark-olive·grey. tip. small. R. .. . 
Thin, cracked, blackish. 81" small. H. 
'rhickish, granular, blackish. Sp. small. 

191. L. as\\imilis Th. Fr. 
183. L. aphanoides NyL 
174. 1,. nigrificans Nyl. 

R. .......................................... 171. T~. aspcl'el1a Rtirt. 
ttParaphyscs brownish to dark· brown at tips. 

§Thallus whitish or light·cinereous-grey. 
Kf + y. Granulal·. Sp. mod. :1.0'....... 83. L. goniophiln 8chrer. 
Kf + y. Granulate. Apo. excipululll 

K + p; 8p. small. R. ............... 1il9a. L. pilati KOCl·b. 
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K i y. A"co][lte; black hypothc,lIus. 
8p. small. TI ......................... lu0. L. illterludcns Xy]. 

K + y then o. Verrucose. Sp. mod. H. Stl. L leueophrcoide; Ny]. 
I, + y then red? Pi,ule, cmchcd. 

. .\po. plane; sp. smull. F ....... 1'27. L. lapieida Ach. 
K + y then red. Smooth, an'olate. 

Apo. innate; sp. 8111:\ll. It ....... 13::>. L. subkochillml Cromh. 
K(C) + reildish. An'olate. Apo. ad-

nate; sp. smetli. H ............... . 130. L. mesotropa R~-l. 
K + y E(e) + red. Areo],tte. Apo. 

conyex; 8p. moil. H ............... . 89. L. discolorella .); y I. 
Areob.te. Apo. rc,ldish - l'l"own to 

black; sp. small. F ............... . 87. L ICllcophwn Xyl. 
Plane, cracked. Apo. nJwty-black; 

sp. small. F ......... , .............. . 12H. L. lithophihl Ach. 
Effuse. • Apo. thin. ct"Owded; sp . 

. 9-12 I-' X 2-4 IJ.. F .................. . 1'29. L. plana.); yL 
Granulate, whitish. Apo. DlTIull; 8p. 

mod. R .............................. . 90. L. aggregatula Kyl. 
Areolate, dark-blue-gre~·. Apo. p],me 

to C011yeX; sp. mod. H.. ....... . 
§§Thallus yellow or reddish. 

K + y • then cr. Ochraceous. emeked. 

8~. L. ill serena ~y1. 

. Sp. small. Il ............................ Ht;. L. ,nmcniaca }'r. 
K + y. Pale· apricot, in J:Hlkhes. Sp. 

mod. R ..................... .. H7. 1.. lll[ugijJata Scheer. 
'Yellow- or rusty-red. ~p. small. S. ... 12tl. L. lithojJhiLt 

f. ochracea Kyl. 
§§Thallus browni811-grey or browll. 

Kf + y. Gmnuhr. ::lp. lllod. J-' ....... 
Kf + y. Areolatc, tn,wny. Sp.mod. R. 
K + y. Granular, pale-tawny. Sp.mod. 

Flints. R ............ .. 
K + y. Tartarcous, pale-brow]). Sp. 

small. R ................................. . 
Thick, \\'ith hea n- lines. lllouse-bl'o\\'n. 

Sp. small, cm:,c<'l.. C ................. .. 
Thick, lllouse-brown. Sp. sJllall. sub-

globose. F ............................. .. 
GnlIl1llar - SQlcttcl'cd, gl·cy-brown. Sp. 

slllall. R ................................. . 
Al'coltlte, dark-grey. Sp. small, thick-

walled. R .............................. . 
Granulate patches, grey-brmnl. :-:ip. 

mod. H. ................................ . 
Effusc, grey-brown. Paraph. brown-

capitt1te .• F .............................. . 
Thin, dark-shiny-browll. Sp. small, sub-

globose. R .................. .. 
§§Thallus almost black. 

Thin blackish stltin. :'ip. small. H. .. . 
Leathery, grey-black. :::lp. small. H ... . 

H'l .:>. 

92. 

110. 

120. 

151. 

152. 

17B. 

158. 

SU. 

188. 

170. 

1m. 
150. 

L. goniophila :-)ch,,,r. 
L. tenet, Dnf. 

L. prolllinula Bon. 

L. poly'mtlm T'IY1. 

L. ri,-ulosa Ach. 

L. Kochianlt Repp. 

L. confusula Nyl. 

L. tenebricct );' ~-l. 

L. asemc1 Ny!. 

L. nigroclavab Nyi. 

L. leiotea Ky1. . 
L. peripbca Ny1., 
L. coriacella 1\.)1. 
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Smooth. brown-black. Sp. 18-20 f' x 
9-11 fl. n. ............................ . 

Smooth, sometimes blackisll. 81'. small. 
R ............................................. . 

tttParaphyscs bhck at tips (brownisll. hhw
or green-blackj. 

JI: + y tllE'll red? Areolatc. whitish. tip. 
small. F ............................... . 

1\ + y. Minutely squmnnlose, white'. 
Sp. mod. It. 

Med. 1+ re,1. Arcolate. p"lc- or ,lark-
grey. Sp. mo'l. F .................... .. 

Areolak, pale-grey. tip. slllalL 11 ..... . 
;\reolatt'. greenish· yellow. 1)p. mod. 

R . .......................................... . 
Areolate, clark-grey. Sp. 16--1H fl X ;';-G I"' 

sometimes septate. H. . ...... 
**Hypotheeiulll brown or brownish-bhtck. 

tPamph;yses pale-blue (,t the tips. 
1\f+;),.I\(C)+roddish. Granular. yellow-

ish. Hp. mod. It. ........................ .. 
ttPamf,hyses ,1ark-grcenish-blne "t tips. 

§Thallus light in colour. 
K+y, C+red. Thiel" gmnuhr greenish. 

Sp. mod. F .............................. . 
K + y, C + rod. Thick. gmn.-"reohte, 

grey. Sp. mod. F ..................... . 
Ef + y to reddi,h? f'llin. cmcLea, grey. 

S p. small. S.... . . .. .. .................. . 
E + y. 'rhick, tUlllid, _yollowish. Sp. 

mod. F ................................... . 
Granulate, p,Ltchy, browni'lh. i:lp. 11)\)c1. 

R ............................................. . 
13ranular, wbitish. dark hypotballns. S]'. 

smnJI. 8 ...... . 
Thin, sparse, grey. '\1'0. ,lifl',)l'lll; 'p. 

sll1all. H........ . ................ . 
Areolate (or absent), grey. Apo. lobate; 

sp. small. F .............................. . 
Hemfy, tawny. .'\.po. small; sp. small. 

F ............................................. . 
Smooth, white. Apo. plane, prninose; 

sp. large. R 
§§Thallus dark (blackish). 

Subeffuse unequal. Sp. 11-19 f' x 4-6 fl. 

162. L. atrofusccscens :'\yl. 

175. L. leiotea Ny!. 

127. L. lapicic1a Ach. 
(l'1. I" nigl'oglomerata 

Lcigln. 

] 60. L. griseoatra SChlPl'. 

126. L. tessellata F1. 

90. L. \'iri,lin,tra Dchwr. 

9il. L. scotinofles N.,,], 

17(3. L. alienrtta Ny!. 

77. L. pl'otrus;\. f\·. 

81. L htypen, Ach. 

127. L. lapieidrt Ach. 

145. L. a,gli:ea Sommcrf. 

86. L. aBellla N:d. 

L'.) 
C)._, 1 •. ,1] bbtypc" Leight. 

) 03. L. dl'l',u'cuLt J\ yJ. 

187. L. auricl1lata Th. Fr. 

182. L. syh-icola Flot. 
116. L. "lboco'rulescens V<1I'. 

sll1amgc1ulrt Knowles. 

R. ............................................. 184. L. meb.phana :;S.y1. 
Granuln.l'. Apo. small; sp. small. n. 171. J".'aspereIJa Stirt. 

tttParapbpes o1'O,,'n to dark-brown at tips. 
§Tballus sorediate. 

G;reyisll. Ap:J. pruinose; sp. large. S. 114. J~. sorec1iza :0.'yl. 
§§Thallus with (sometimes without) cepha-

lodia. 
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IUC) + red. 'fl1l11id· areolate. lYhitish . 
. Sp. 17-27 I-' x 8-12 v. F ............. 110. L. panfl:u]a Ach. 

Plane·areolate, whitish. flp. 27 -Btl v x 
16-22 v. R ............................... 109. L. consentiens Kyl. 

&1i§Tballus light·columed. 
K + y. Thickish, granular. ~\p(>. Lwgc, 

minute; sp. sumll. I~. ............... 91. L. eI1domelrena Leight. 
K + y. 'Warted, grey. ""po. aggregate; 

sp. mod. 8 ............................... 190. L. p\'cllocarpa Koerb. 
K + .y to reddisll'! Di>'n]lpl'c1iing. 81" 127. L. lapiei(h ntr. (le-

small. S. clinans Ky1. 
}\fed. I + blne. .\rool'lte gn'". Apo. 

often contluent; sp. SIlI,dl: C ....... 121. L. ~oJlfluens A.eh. 
lVI"a. I + blue. flnbefi'use, whiti,,]J. .-\ po. 

subpruinosc; "p. mo,l. F ............. 122. L.cinC'l'Hsccns.\.L, Sm. 
SCtmt,Y, yellowish. Apo. suhpruinose; 

s·p. large. H. ............................. 112. L. pha'Cllkro(les K,Yl. 
IMfuse, white. .\.po. miJlute, lllllbonate; 

sp. large. It. ............................ 107. L.subl1mbonel1aLalll~·. 
Arcolatc, grey. Apo. large, plicate; sp. 

large, H. ................................. 108. L. contortult1 Stirt. 
Al'Golate, white, Apo. Slll'-tl1, plicate; sp. 

small. 11. ................................. 104. L aealbatllb K,\'1. 
, Ai'eolate, grey. .\.po, minute, innate; 

"p. SHUll], R ............................ " ISO. I" Illacula Ta~·l. 
A1'80late, whitish. _-\ po. pale - blue 

within; sp. Hi-flO I-' x H-13 v, ]t ... , 112a. L. peh';sa ,\.l'll. 
Yari:thle, grey, c\P()' innate ,tt first; 8p. 

16-27 I-' x H-lill-" l'. .................. 113, L. cOllti.(\lm Fr. 
Apo. sessile, phnc, C . . "...... Val'. phtyeal'pn Fr, 

Scurfy, grey or brown, .\.po, Slll:lll; sp, 
mod. C. ............ .. ........... .. 

Al'eolate, brO\yui,\1. _\po. slllall; sp. 
small. F.... .. .............. .. 

Effuse, brownish. .\ po, larg,'; sp. slllall. 
R. , .. "" .. , ............ " ..... . 

Gnlllulate, grey or lil'mHl. '\P(). lobate; 
sp. small. F. " .. ""." .. 

Thallus wanting , ........ ,. 
§~~§Th:\llus more or less ydJCoIV 01' rca (see 

Lecallora Dicksollii). 

117. L. cl'Ustnlata Koerb, 

11fl. L, sympathL'tica 'l'a~·l. 

l':W, L. :\lool'eana Carroll. 

187, L. auriculatn, Th, Fr. 
Val'. di,[ucens '1'11. Fr. 

llnsty-rcd, smooth, tlrcolate, S1'. large. 11:), 
}" 

L. contigu:l ,·al'. flad
l'HIld" ?\ ,,]. 

Husty·reel or ycllm,·ish. Sp, sElall. i:-l. 121. 

Sulphur Ol' \\·hitish-ydlow. D, " .... ". 

~§§§Tll:111us (lark'grey, ·brown or blackish, 
1\.+ y, CneiJ.llal. Sp. small. F. (all 

14;;. 

L, conthH';\S f, oXYlbb 
Leight. ' 

L, :tghell f. Cl'ombiei 
:\ J 1. 

LccQJlora NOrdida) .............. " ..... 172. L. insnlaris :\y.l. 
:'lIed, K + y. Granulate. _\po, plicate; 

sp. mOLl. 11. ....................... " .. ". 161. L. fuseocillen'a Cr'ay]. 
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SCUl'fy. Apo. small, plicate; sp.111od. H. 144. L. subg;'mtub Kyl. 
Subsquamuloso. .\.po. small; ~p. ,;mall. 

S ............................................ .. 
Scurfy. Apo. minute; sp. small. F ... . 
Thin, scattered. Apo. larger; sp. small. H. 
Thick, gnmular·aroolate. Apo. small; sp. 

ll1'Jd. F .................................... . 
ttttl\\ntphyses black at tips (brownish-, bluish 

or greenish-black). 
§Thallus light, white to grey. 

K + y, then red. Areobte, ~mooth. 
,~po. plane; 8p. mod. F ........... .. 

K + ~'. Patchy, slllooth. .\po. small, 
ul1lbonate; sp. mo<1. n ............ . 

K + y, C + 1'<1. Gnmular-arcolate. Sp. 
lllod. F ................................... .. 

C + red. Plane, areobte. Apo. ,ub· 
pruinose; sp. mOll.}'. 

:\[e(1. I + violet. Disappearing. Sp. 8-
14 p. x 3-4 p.. H. ...................... .. 

Smooth. Apo. pruinose; sp. 20-28 p. x 
7-10 p.. C ................................. . 

Al'colate. Apo. angular; sp. mod. H. 
In patches. Apo. minute, plane; ~p. 

small. In streams. ]t ............... . 
Scanty. Apo. minute, convex; 8p. 8-

14 p. x 3-4 p.. 11. ...................... .. 
§§Thallus yellow. ferruginous. 

1\1ed. I + blue. Tumid, al'colate. Apo. 
plane or convex; sp. small. S. 

~§§Thallus brownish or brownish-gre,1'. 
Granulate, patchy. "\po. plicate; sp. 

mod. H. ................................ . 
Scurfy. Apo. small; sp, mod. C . .... .. 
Granulate. .\.po. lobate; ~p. ,i!lu\ll. F. 

Apo. aggregatc ....................... , .... .. 
§§§§'l'hallus dark· brown 0[' blackish. 

!\: + y. Areolate. smooth. Apo. large; 
sp. small. R .............. " .......... ' 

C + red. Areolate, shilling. Apo. lllod; 
sp. mod. F ............... " ............ .. 

Apo. pruinose. F ....................... .. 
Areolate, smooth. 81). 18-21 p. x 10-

13 p.. R ........... , ... , ........ , .. ,., ...... . 
Subsquamulose. Apo. SIll<1ll; sp. small. 

8 .............................. , .. , .......... .. 
Furfuraceous. Apo. slllall; sp. subglo. 

booe. S .................................... . 
8cattel'ed, thin .. Apo. minute, aggregate; 

sp. mod. R ............................ .. 
,Granulate·areolatc. Apo. crowded; sp. 

small. n. ............ """" ......... ,, .. 

98. L. fuliginos'L T'L.\ I, 
185. L. eXp'lllsa :;\y1. 
192. Ij. cOIllmacul:m,.; \'\'1. 

170. L. fUryelb Ny!. 

131. L. bcte:1 Floc,['ke. 

140. L. umbonella =" yl. 

81. L.latypea.-\ch. 
148. L. fUSCOlltl'lL "al'. 

gl'ise1b =".'1 

121. L. promise ens 1'\ y I. 

lIt;. L. alboc(l'rulesccns K) 1 
130. L. contiguellll 1\ yl. 

142. L. a1Ul11l11lla K.)1. 

187. L. enclitic a 1\,"1. 

12.). L. silacea .\.cl1. 

Ho. 
117. 
187. 

L. a8e111:\ N yl. 
L. CL'\lstnht:\ KOC'l'b. 
L. anricnhta Th. }\'. 
Y'll'. diLlucens Th. 1-'1'. 

139. L. contcncbl'icnns Ky1 

148. L. fuscoatrn ,\('h. 
Var. ~losigii Kyl. 

l};"i. L. tenebrans Nyl. 

98. L. fuliginosa Tayl. 

102. L. subfur"," Nyl. 

149. L. nigrogrisea Ny]. 
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Grauulal"cl'ac kell. .\po. small; sp. mOll. 

F ............... . 1,0. L. fUl'Yella "':\yl. 
Thin. eft'l1se. .\])(l. FUl(\ll; "p. IH<lO f' x 

11-W/11.1>l·I)\\11/. n. l4;3. 
. 117. 

Apothecia sometimes ill lilles ............... [ 148. 

L. limbol'inn A. L. SlJl. 
L. cl'ustulata \'ar. 

meiospora Oliv. 
L. fuscoatm Yat'. 

griselh Xy1. 

• § iy. ::\hCOBLASTl'S 'rho Fr.~Tlmllus erustaceons. 
rarely 2 or i) ill the ascus. 

Spores uoually 1, 

The principal l\ritish species is characterized by the blood·red colour of 
the medullary tiSSlle uucler the apothecia, ,m(t b,v the largo spores with a 
broad epi~pore. It grows on rocks or on mosse,s encrusting boulders, also 
on palings and on trees, chieily firs. 

K + y .. Thickish, granuloR8. \vl1iti"h. 81" 
70-100 It x 28-38 fL. C ................... 201. L. sflngninaria Aoh. 

f. rnicrocarpfl N yl. 
Yi1r. affinis Xyl. 

Thin; spore s]1mUer. U. .. ............ .. 
l\Iell. colourless. Sp. lUi ill 'l)L'cies. It. 
Sp. 2 in ascus, smaller. n .......... . \' a1'. melinu X.y 1. 

Granu}o;;c, grt:y. Apo. "iolet within; sp. 
1-iJ,upto·U'f' X 22 ,i". \Vond. H. :J.02. L. fucaht Stirt. 

74. BIATORELLA ])e l\ot. - Tlmllns. effuse 01' det~rminate, rarely 
obsolete. Algal cells ProtocOCC(1oCe'l'. Apotflccin, light·coloured (bi"torine), 

FIG . .J..~.-L('cidea paraseJ!la Aeh. 
1. Plaut Oil hark X (:a. 10. 2. Y ertical se(~-

tioll of thalllls X ;),'50. 3. As(_'us with 
sp()l'e~ aull paraphy~is X 3S0. 

or dark and carbonaceous (leeideinc) ; 
simple, oblong or round, colonde,;s. 
c,Ylina.rical spermati{L. 

FtG. 4n.-Biatorella 1Il()ri'jormis Th. Fr. 
1. Plallt on wood. ~. Yel'tical section of 

thallus and woo(l 11hl'es X ~50. 3. A6Cil8 
with spores and Val'HVhysis X 200. 

asci many-spored. the Spores minute, 
Spcrmogones with ovoid or shortly 

The genus COl'fl'sponds in spore formation with ACarOBjJOm (Lecanoracem); 
(compare also the polysporoll Lithograph(t); it is di\'id(lll into two 
sections :~ 

_\potheeia mostly soft tend pale within ............ § i. EUBIA'fORE~Lo\.. 
Apothecia more or less carbonaceous ............. § ii. SARCOGYNE. 
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§ i. ECBIATORELLA Th. Fr.-Thallus mostly thin or indistinct. J~ig/;t 
or dark. Apothecia biatorine. 

A. Growing on trees or on pales. 
'" Apotbecia light·coloured; spores globose. 

Whitish. Apo. reddish-ycllow, pruinose; 
81'.4-5",. :\Iossy trees. R. ............ 2. B. ochrophora Th. Fr. 

Grey. Apo. reddish; sp. 3-4/1. Resinous 
bark. F ........................ , ............... 4. B. resin[l' Th. Fr. 

**Apothecia dark·coloured, spores globose. 
K + y, C + red. Grey or brownish. Hypo. 

pale; sp. 2' 5-3-5/-,. Pales. F. ...... 3. B. u10riformis Th. Fr. 
Indistinct. Hypo. brown; sp.2· 5 fl. Resin· 

ous bark. R ............ , ................... " D. B. difformis Wain. 

B. Mosses or soil (E. j'i'forio on rocks). 

Greyish. Apo. red; sp. 6-12 fL x ;)-4. ",. 
Alpine. R.... ... .............................. l. B. fossarum Th. Fr. 

Grey or green, scanty. Apo. pale; sp. 
7-8 /-' x 3 /-'. R............................ 6a. B. campestris TI~ Fr. 

Blackish, areolate. '\1'0. black; sp. 2' 4 I' x 
2 -3 /-'. D. .............................. ...... 6. B. 110rio Mudd. 

* ii. CARCOGYNE Th. Fr. Thallus superficial or immersed, light or dark. 
Apothecia lecideine; spores oblong or ellipsoid. 

On rocks. 
*Thallus evident. Hypothecium colourless or 

pale. 
Greyisb, powdery. Apo. pruinose; sp. 

4-5 /-' x 2 /-'. Cal. C. . ................... . 
Apo. without pruina. Cal. or Sil. F ... . 

Dull.green, thickish. .Apo. rcd·black; sp. 
5-6 /-' x 1-2 /-'. 11. ....................... . 

Dull·brown, thicki"h. Apo. black; sp. 
S '" x 1-2 ",. Cal. n ..................... . 

'""Thallus immersed or obsolete. Hypotheciull1 
pale (black in B. clavus). Spores 
minute. 

7. B. p1'ui11osa Mudd. 
f. nuda A. L. Sm. 

8. B. hypoph[l'a A. L. Sm. 

9. B. flava A. L. Sm. 

Apo. large, margin crenate. Sil. 
Apo. mod. irregular, margin entire. 
Apo. minute, plicate. Sil. or Cal. 

R. ...... 10. n. clavus Th. Fr. 
Sil. R 11. B. pl'ivigna A. L. Sm. 
F .... '" 12. B. simplex 131'. & Bostr. 

75. BIATORINA Massal. Thallus minutely s'luamulose or \'ariously 
crustaceons, sometimes evanescent. Algal cells Protococcaccm or rarely 
Trcntcpohlia. Apothecia light-coloured aud biatorine or dark·coloured and 
more lecideine, the proper margin often obliterated; spores usually 8 in the 
ascus, ellipsoid or oblong·fusiform, nsually I-septate, coJ..ourless. 

Trentepohl1:a algao form t11c gonidia of Biatorina 7'utca and E. diluta., 
and these species, for that reason, and also on account of the prominent 
margins. have sometimes been classified under }'ificrophiale (GyalcctftCelB). 

Th!ol apothecia in this and the following genera are usually rath~r small, 
1 mm. and less in diameter; the spores in B. cyrtella number 8 to 16, and 
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in that specie~, as well as in B. Amoldi. they may Le occ::tsionally 2-sept::ttc; 
they are mostly narrow in proportion to their length. 111 light-coloured 
apotheci::t the internal tissues ,we light-coJonrea; in dftrk apothecia, the 
coloui' of thc disc is mostly duo to the lbrk-colo11l'ed tip" of the paraphyses. 
Spores <1re reckoned" Illoder[l;te" in size ",hen the~- are [2 to It!!l. long, 
6 to 8 ,." thick, an(l" small" when the measurements are conshntly less. 
There is a violet rcftction wit.h potash in the hYllleni1lln of R. -'Yltolhf'(l, and 
of B. chalybcirl. subsp. chIOI'OSCOtilifl. 

A.' On bl11.'k, ]c,n'es or pilles. 
*ApothecilL light in colour; sporcs Y'It'i()llS; 

hypotheeimn pall'. 
tThnlll1s whitish, grey or green (y('l1owj,.:h 

in B. gramjormis). 
(Apo. minute, pale tlesh-coloured; 

sp. 14 /"' x 2-3 /"" often 1-scpt.1te 
Ap6. yellowish; sp. small. Leaves of 

\ 

Lcci(/m albohyalina 
Nyl.) 

box· tree. n ............................ Hi. n. Boukillei Arn. 
Apo. yellow, marginate; sp. small. 

Bark. F...................... ......... iJ. B. luten Am. 
Apo. yellow, margina.te; sp. :'mall. 

1'ines. F .............................. . 
Apo. pale-reddish, plml8; sp. mOlt 

. Beech. It. 
Apo. yellow, globose; sp. mod. Moss,}' 

6. 11. dilutft Th. Fr. 
12. B. sUDsplu{;Toi(ks 

A. L. Sm. 

trees. F ................................ 11. B. pilularls Koerb. 
Apo. pale-yellow, plane then OO[1\'ex; 

sp. 8-11 /"' x 2-3 /"'. Pales. F .... 13. n. gralliformis A. L. Srri~ 
Apo. reddish-yellow, COllYeX; \\p. 7-10 /"' 

X 3-5,.". Pales. S ................. 17. B. er,YsiiJoidcs Th. Fr. 
ttThallus dark-uoloure(1. 

K(C) + red. Apo. pale 01' flarkish, 
,;nbconvcx; sp. mod. Fir pllJes. 
H. ........................................ ' 21. H. f'podizn, A. L. Sm. 

Apo. yellowish, eOllvex; sp. small. 
Elm bark. H ......................... ~O. B. fallax A. L. Sm. 

**Apothecia light then dnrk; bypothecimll 
pale. 

tThalll1s whitish. On bark. 
K + y. Apo. pale to blackish; ,po 

10-20 /"' x 4-;'5!l.. C ................ Li. B. lhiffithii :\Iassal. 
Apo. brown to blackish; sp. (8 to 16) 

mod. F .................................. 14. B. c,Yrtelltt Th. 1-'r. 
** Apothccia dark-coloured, mostly bl(wkislt; 

spor8s various. Thallus greyish or 
greenish (sometimes dark ill 13. 8ynn
thea) . 

tHypothecium pale. 
R + y. Apo.largo, plano; sp. 15-19 fJ. 

x 7-9 fJ.. On old trees. F ....... 24. 13. pulYerea 2\fl1qd. 
:>\po.small,com-ex; sp.9-14fJ. x 2-4,.". 

Bark and wood. F ................. 19. B. globulosa Koerb. 
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~\p(). minute, com' ex ; sp. small. Old 
trees. H ............................... 18. B. pl'a~illn, Syt1 . 

. \po. small, convex (cpi. K + Yiolet) ; 
sp. small, sometimes curved. 
Palings. F .......... ' .............. '" 22. B. sYllothea Koerb. 

Apo.moderate subinnate, rather plane; 
sp.7-10 fl. x 3-4 fL. Dmooth trees 
or firs. F ............... , ............ ' .. 25. B. J~ightfootij :'IIud,], 

Apo. small, plane; sp.ll-15 fL x 5-7 fL. 
Old trees. F.. ....................... 26. H. atropurpurea l\Iasstil 

tt Hypothecium (lark~coloured. 
K + y. Apo. planc, moderate; sp. 

15-18 f'- x 6-71-'. Bark. R. '" 27. B. intermixta A. L. SllI. 
Apo. plane, large, papillate; sp. 20-30 fL 

x 8-18 fL. Trunks. C ............. 23. B. premnelL A. L. Sm. 

B. Growing on soil or on mosses. 
* Thallus squlLnlUlose, whitish (ftpothecia 

dark). (See also B. c(£)"llleo-nigri
cans.) 

Apo. planc or com-ex; hypo. pale~ 
, reddish; sp. 16-23 I-' x 3-5 1-'. 

Mossy rocks (calcareous) or soil. 
R ........................................ .. 

Apo. plane then convex; hypo. red
dish~bhck; sp. 12 fL x 6 fL. S. 
R ........................................ .. 

(Thallus gmnulosc squlLll1ulosc. Sr. orten 
1-septlLte, 14-24 p. x 3-6 p.. 

**ThlLllus squlLlIlulose, (1lLrk. Apothecia dlLrk. 
K + y. Th. grey or black hypothallus. 

Bp. 13-18 fL X 4-6 fL. Alpine; 
very rare ................................ . 

Th. bluish -black, pruillose. Sp.1H-30 I-' 
x 4-6 1-" Chiefly linH'Y ~oi1. C. 

***Thallus crustaceous. 
(Greyish. Apo. inspcrsed with yiolet 

granules; sp.l0-15 fL x 5-6 fL. R. 
Thin, greyish. Apo.light; sp. 11-20 fL 

2. B. candida Jatta. 

H. B. tumidula A. L. Silt. 
7. Bilimbia sabulo8(t 

JHassa]. ) 

4. B. cmunlatlL Th. Fr. 
1. B. cceruleonigricans 

A. L. Sm. 

Lccidca sanguineo(dra 
yar. Tempeltoni'lVain.) 

x 5-6 fl.. B ............................ 11. B. pilularis Koerb. 
K + y. Thick, light. Apo.large, dark; 

sp. 15-19 fL x 7-9 fL. Mossy rocks. 
R .................... '" .................. 24. 13. puh-erea, Mudd. 

Thin, dftrk. Apo. small; sp. 10-14 fL 
x 3-4 fL. :lIIossy rocks. H ....... 35. B. contristans A. L. Sm. 

C. Growing on rocks (siliceous except B. Arnoldi). 

*Thallus light-coloured. 
t Apothecia light-coloured. 

Yellowish. Apo. plLle to brown, with 
white margin; Bp.1O-18 fL x 4-6 fL. 
U. ..... ...... ......... ..................... 9. 13. baooml1m A. L. Sm. 
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Whitish. Apo. reddish; sp. 12-18 I' 
x 5-0 p. Calcareous. H. ......... 8. B. Arnoldi Kremp. 

Sp. 16-2;) p. x 6-7 fl. It. ... ......... \'(\1'. luteena A. L. Sm. 
Green, cracked. Apo. pak-yellm\'; 
. sp. 13-12 f.l x i3-f) p.. B ............. 10. B. littorclla A. L. Sm. 

ttApothecilt dark-coloured. 
§Hypothecium colourless oj' p'lle. 

1\:+ y. Dull-greellish-white. Sp. mod. 
:F .......................................... elil. B. bifonuigem A. L. Dlll. 

Bro\,.jllish or greyish. Paraph. <lark-
capitate; 8p. SIllltll. C ............. 28. Jl. lellticularis Koerb. 

Shining, green. Sp. mod. lL ......... 38. B. subviridis A. L. Sm. 
§§Hypothecium (lark-coloured. 

1\:+'y. Sordid·yellow, coillmnar. Sp. 32. B. column(ttuht 
1110(1. 11. A. L. Sm. 

Kf + y. Thin .. wrinkled greyish. Sp . 
. small. n ............................. .. 

Thin, cmcketl, greyish-green. HYl1l. 
bluish; 8p. 8-16 p x 3-4 jJ-. it. 

'"'"Thallus dark-coloured. 
t Apothecia light·coloured. 

Dark-grey. Apo.minut(" pale-re(l(lish. 

H7. H. obturbans A. L. Sm. 
;;0. R chalybeia subsp. 

chlol'oscotina A. L. Sm. 

marginate; spores18-2BjJ-x7-9p.R 7. D. jejuna A. L. Sm. 
tt Xpotheeitt dark-brown or bhck. small. 

§Hypothecium colomless. 
GrccIlulosc·areolate, dark-grey. ~~po. 22. B. synotlJea subsp. 

com'ex; sp. small. S. subnigrata A. L. Sm. 
Thin, subgranulate, blackish. Apo. 

phIle; sp. mod. n... ............. 29. B. rh;ypodiza A. L. Sm. 
Thin, granular, tawny,brown. Apo. 

phne; sp. small. It. ............... 31. B. dolosa A. L. Sm. 
Thin, crackecl, (lark-grey. Apo. plane 

then convex; sp. lllod. R. ...... 36. B. confusior A. L. Sm. 
S§Hypotheciulll dark-colouted. 

Dark-grey or black. Apo. plane; sp. 
7-10 J.l. x 3-4 /-,. C ................ .. 

H~·menium K + purple. In streams. 
30. n. chalybeia l\ludd. 

Subsp. chloroscotina 
R. A. L. Sm. 

DuU-ochraceolls. cracked. Apo. plttlle; 
sp. small. It ........................ 34. n. lutosa ,Jatta. 

Dark-brown. Apo. eon Vex ; sp.l0-1-.1 fL 
x 3-4 jJ-. H. ........................... 35. B. contristans A. L. Sm. 

). Growing on other lichens. Apothecia small. 
On Lecanora calcarea. 

Apo. plane then convex. black; sp, 
9-14/1- x 6-5 p. R ......................... 39. B. supernula A. L. Sm. 

Apo. often aggregate, black; sp. 10-18 p 
x 4-5 p. F .................................. 40. B. episema A. L. Sm. 

On Lecanol'a 8ubcarnca. 
Apo. plane then convex, black; &]1. • • 

minute. R. .................................. 41. B. cristata A. L. 8111. 
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On Stereocaulon squamules. 
Apo. plane then convex, black 

sp. 1B-19 I-' x 4-6 1-" R. 
ot' pale; 42. B. stereocaulorulll 

A. t. Slil. 
On Peltigcl'a and Solorina. 

.~po. becoming com-ex an,t 
Hp. 12-15 I-' x 5-7 ft. ]t. 

Llaekish : 4Cl. D. cpibJa£tematica 
A. L. Stll_ 

76. BILIMBIA De Not.-~ThLtllus minutely squamulosc or yariously 
crustaceous, sometimes obsolete. Algal cells Protococcacclc. Apothcci" 
light-coloured (biatorine) or dark and carbonaceous (lecideine); spon" 
usually H in the ascus, oblong-ellipsoitl or fllsiform, 2- or 1110re septate 
(mostly B-septate), colourless. 

The genus is allied to B1'atol'ina, but tlillers ill thu septation of th" 
spores which are mostly B-septate, any nl.l·iation is noted and ~porc size, 

}1'lG. ;")1. --Dilirnhiu safmletonun 
Bl'anth. &; Rosk 

_\')cns with spores and para· 
ph),'es X ,300 . 

. Ire given throughout. Some species of Bilimbia >ipproach very near to 
~hose of Bw;idia, but the spores are broadel', not acicular. As the 
s-ronping here alw is artiticial the numbers are not consecutive. 

A. On bare or mossy trees or wood. 
* Apothecia light-coloured; hypotheciulll pEde. 

GTanular, gre;yish or greenish. Sp. 
15-21 f1- x 5-7 1-' ......................... .. 9. B. ~pha~roides Koerb. 

Sp. 18-24 I-' x 5-7 1-'. R ........ .. Y"r. alabastrites 
A. L. Sm. 

Grauulose, greyish. A po. t1esh -coloured 
Or d>wk; sp.14-25 I-' x 4-61-" R .... 10. B. Nt:egelii Auzi. 

** Apothecia dark, or pale then clark. 
t H.) potheciull1 pale. 

Leprose, greenish. Sp. 12-20 I-' x 
B-4I-" Pales. R. ..................... 18. B. Nitscbkeana Lahm. 

Granulose, white or aark-grey. Sp. 19. B.'\labuletorum Br. & 
3-7-sept., 18-34 I-' x 6-81-" I'. Rosk 

Sp. up to 9-sept., 28-50 I-' x 7-111-" 
R. ..................................... Subsp. lubens A. L. Sm. 

Thin, dull-green. Sp. straight or 
curved, 22-38 I-' x 3-5 1-" R ........ 29. B. ehlorococca Gralwe. 
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ttHypothecium dark. 
K -I- y, C -I- y. Minute sq., pale or 

olive. Sp. 11-1;:; /-' x 4-5/-,. Firs 1. B. caradocensis 
or pales. F. A. L. Sm. 

K -I- y, C -I- reddish. 'Thin, pale. Sp. 
3-7 ·sept., straight or cun-ed, 16-32 /-' 
x 5-7 /-'. ................................. ... 21. B. ligllaria 1'I1assa1. 

Thallus darker .... .................... f. nigrata A. L. Sm. 
Thin, dull-greell or blackish. Sp. 

14-22 fL x 4-6 /-'. On wood. H. ... 22. B. melrena Am. 
Thin, whitish. Ep. pale; sp. small. 30. D. subturgidula 

Holly stumps. It. A. L. Sm. 
Thin, greenish. Ep. dark; sp. small . 

. Holly stumps. R ..................... 31. B. dedncta _i. L. Sm. 

I. On mortar, soil 01' mossy soil. 

* Apotheciri light-coloUl'l'r1. (Th. erustuceous.) 
Granulose, grey or greenish. Sp. 

15-21 /-' x 5-7 /-'. On soil. tl....... \). B. sphreroide;; Koerb. 
* Apothecia dark. Hypothccilllll dark (pale ill 

B. sqnalida and n. sniJviridcsccns). 
tThallus squamulose. 

Thickish, crowded, pnl.,. Sp. 13-25 fL 
x 4-61" Mortar and soil. C....... 2. B. aronmtica ,Tatta. 

Thickish, grey. Sp. 14-24 fL x 3-61" 
Sandy soil. F. ...... ...... ...... ......... 6. B. sabulosa MasBal. 

Mossy soil... ...... ...... ...... ...... ... Val'. montana A. L. Sm. 
Crowd.ed areolatce groups, brown. 

Sp. 15-18 I' X 4-u 1" Rocky soil. 
F. ............................................ 4. B. squamulo:ia A. L. Sm. 

Crowded, brown. Sp. 18-36 It x -1-u 1" 
l'IIosses and lime soil. H. ............ 7. B. squalida Jatta. 

ttThallns crusta(;eous. 
K -I- y, C -I- red. Granulose. whitish. 

8p. 3-7 -sept., 16-32/-, x 5-7 /-'. :;)Iossy 
soil. C ..................................... 21. B. lignaria l\Iassal. 

Aceolate, turgid, white. Sp.2-,1 sept., 
15-16 I' x 3-5 fL. ;.\Iortar. n....... 8. 

Thin, gr3.Y. Apo. margin crenubto; 24. 
sp. 17-21 I' x 6-7 /-'. Mosses. H. 

Thin. dull-green. Sp. 11-18 I' x 4-0/-,. 20. 
Moss'y soil. R. 

Leprose, dark. Sp. 14-22 fL x 4--6 fL. 

B. candida A. L. Sm. 
B. rhexoblephara 

A. L. Sm. 
B. subviridescens 

A. L. Sm. 

'l'urfy ground. F ......................... 22. B. meLEna Am. 

J. On bare or mossy rocks or stones. 

*Thallus squamuloil8; squamules various. 
tApothecia dark. Hypothecium dark (pale 

in B. violacea). 
K -I- y. Small, white. Sp. 3-5·sept. 26. B. leucophreops\s 
. 24-34 /-' x 5-8 1" R. A. h Sm. 
Sq. darker, white at edges ............... 26a. B. cambric a Wheld. 
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Thick, dark. Sp. 15 - 22 /-' x 4 /-'. 
Rills. R.................................. B. D. carbonacea ,httn. 

Small, brownish. Apo. inn'tte; sp. 
15-18 fl x 4-51-" F. .................. 4. B. squamulosa A. L. SllJ 

Subgranulose. Apo. pale-grey; sp. 
14-17 fl x 5-7 f. Maritime. R .... 27. B. violacea Th. Fr. 

**Thallus crustaceous. 
ihpot'necia pale \il.arli in B. riolllcca). 

Rypothecium pale. 
Kf + y. Thin, greenish. Apo. reddish; 

8p. 11-18 fl x 3,.,.. R ................... Hi. B. hel'bic1ula A. L. Sm. 
Thin, greenish. Apo. innate; sp. 

19-32,.,. x 6-81-" Alpine. R ....... 11. B. mctamorphea Oli,. 
Thin, whitish. Apo. pinkish-yellow; 

sp. 16-18 fl x 5 fl. H. ................. . 
Granulose, grey; sp. 5-9-sept., 28-50,.,. 

x 7-11 fL. R. 
Finely granular, greenish. Apo. light 

to dark-brown; sp. 15-30 /-' x 2-4 fL. 

12. B. h\'alinescens Boist. 
19. B. s~buletorum subsp 

lubens A. L. Sm. 

R ............................................. 13. B. CUprell. Hassal. 
B. albic1ocarnea. Areolate whitish. Apo. pinkish; sp. 14. 

10-18 fL x 4-6 fL. R. 
Sp. narrower, 14-21,.,. x 2 11' 

Cal. R. 
Apo. violet within; 8p. 14-20 p. x 2-B fl

Cal. R. 

A. L. Sm 
Val'. 9olbor11be11a 

A. lJ. Sm 
Subsp. chlol'otrOl)oicles 

A.L. Sm 
Continuous, greenish. Apo. yellowioh, 

pubescent; sp. 23-27 ,.,. x 3-4 fL. R. 16. B. byssoboliza A. L. Sm 
Thinly subsquamulose. Apo. greyish; 

sp.14-17 I-' x 5-7 p.. Maritime. R. 27. B. violacen, 'rh. Fr. 
ttApothecia dark-colomed, or pale then dark. 

§Rypotheciu111 colourless or pale. 
Thin, wrinkled, greenish. Apo. grey; 17. 

sp. 12-18,.,. x 6 fL. It. 
Granulose, greyish; sp. 3-7-scpt., 19. 

18-34 I.l X 6-8)t. l' . 
Sp. 3-sept., acute at one end, 11-18 I~ 

x 4-5 f1. R ............................. .. 
Apo. brownish within; sp. 3-sept., 

B. hcmipolioides 
A. L. Sm 

13. sabuletorum J3r. & 
Rosh 

Yar. simpliciol' A. L. Sm 

Val'. obscurataA.L. Sm 15-30 /-' x 5-8 1-" R. .. ............... . 
Subgranulose, dark; 8p. 14-22 I-' x 

4-5 p.. On 1110SS and stones. S. 
§§Hypothecium generally dark (brownish 

20. B. subl'iridescens 
Yal'. brisepktta A. L. Sn, 

in B. trachona). 
Kf + y, Cf + red. Granuloso, whitish; 

sp. 3-7-sept., 16-32 f' X 5-7 fL. 
Stones. R. .. ............................ '21. B, lignaria 119.5:5a1. 

Darker or obsolete; sp. 30-40 ,.,. x 
7 fL. Alpine. R. ................. . f. nigrata A. h Sm. 

K + y. Thin, greyish-green. Apo. 
white - marginate; sp. 10-19 1-' x 
4-6 fL. R .................................. 211. B. Jeucol!JeplJara Am. 
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Snhal'colato, ul'owuish; 8p. 14-20 fL x 
4-6 f'. ':\Iaritime. It. ................ , 5. D. 1l1~ooiaCll .\.. L. Slll. 

Gmnulose, dull-green. Hypo. bro"'n
ish; sp. 11-19 f' x 3-4 fl. lIIftri-
time. R. .. ............................... 28. B_ trflchona Arn. 

77. BACIDIA De Kot.-Thallus minutely squaruulose or mostly thinl~' 
crustaceous. Algal cells Protococcacete. Apothecia pale-coloured or dark, 
rarely carbonaceous, moderate or rather 8n18,ll (less than 1 mIll. in diam.), 
8e~sile or adnate and plane or convex; spores usually 8 in the ascus, elon
gate-acicular, straight or more or less cun-ed, pluriseptate, colourless. 

Differing from the previous genera in the acicular form ana the septation 
of the spores; they are generally many-celled up to 16 cells or more, though 
in early s+.ages the septation may be unaeveloped or indistinct; they are 
pluriseptate unless otherwise indicatecl. In seyeral species they are spirally 
coiled, and in B. ascaridieZla. 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 pt11es. 
* Apothecia light-coloured; hypothecium 

coloul'less or pt1le. 
Kf + y. Leprose, greyish. Sp. 45-90 Ji. 

x 3-5 f'. Chiefly elms. C. ......... 4. B. luteola l\1ucld. 
Grt1nulose, greyish. Sp. 68-98 f' x i'i f'. 

R. ...... ............... ...... .................. 3. B. roseola De Not. 
Leprose, greenish. Sp. 27-40 f' x 2 f'. C. 6. B. phacoil.es Koerb. 
Scurfy, ;yellowish. Sp. about 45 f' A 2 f'. 

S_ ...... ....................................... 9.]3. effusa Arn. 
** Apothecia pt11e then dark; hypothecium 

colourless or pale. 
Gmnulose, greyish. Sp. 50-80 f' x 3-5 f'. 

H ............................................ .. 
Evanescent. Sp. 29-35 f' x 2-4 f', often 

curved. Salix. R. 
Thin, dark or whitish. Hypo. brownish; 

5. E_ acerina Arn. 
18a. B. salicicola Wheld. & 

Trav. 

sp. 60-75 f' x 3-5 f'. R. ...... ......... 7. B. fuscorubella Am. 
*** Apothecia clark-coloured (dark-red 01' -brown 

to black). 
tHypothecium colourless 01' pale. 

Gmnulose, grey. Epi. brown; sp. 45-55 f' 
x 2-3 f'. C .............................. . 

Evanescent. Sp. often curved, 35-45 f' 
x 1-2 (1-. Salix leaves. R. 

Thinly granular, whitish. Epi. K + violet; 

18. B.arceutinaBr. & Rostr. 
18b. B. epiphylla Wheld. & 

Trav. 

sp. blunt at ends, 16-32 f' x 2-3 f'. S. 19. B. Beckhausii Koerb. 
Granulose, greenish. Epitheciull1 K + 

violet; sp.40-70 f' x 3-5 fL. C ...... 24. B. atrogrisea Am. 
Lepros8, clark. Sp. spirally cUl'\'ed, 20-

40 fL X 3-4 (1-. Pales. R ............. 25. B. umbrina Br. & Rostr. 
Effuse, greenish. Sp. attenuate above, 

.. often curved, 36-40 IJ. x 2-3 f'. 'Yood. 
R .............................................. 15. B. inundata Koerb. 

II 
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ttHypothecium dark-colomed. 
Th. effuse, greenish. Apo. K + yiolet; 

sp. 15-29 p. x 2-0 p.. 8 ................ 20. B. incolllpta Ami. 
Th. granular, whitish. 8p. 22-44 p. x 

3-4 p. (not recorded in Britain) ...... 22. B. atrosanguinea Th. Fr. 

n. On bare Qr mossy soil. (Thallus squamulose in B. p1l1v·inata.) 

Apothecia dark-coloured (at first pale in 
B. latebl'icola). 

tHypothecium colourless or pale. 
Granulose, greenish-yellow. Sp. 26-43~, 

x 1-2 p.. Dunes. n. 
17a. B. latebricola Wheld. 

Areolate, grcy. 8p. tl-sept., 18-2ii p. x 23. 
2-4 p.. Clay. It. 

ttHypotheciulll dark-coloured. 
Squam.-pulvinate, whitish. Sp. 20- 3H P. 

& Tray. 
B. cil'cnmpallcns 

A.. L. 8m. 

, x 13-5 p.. Turf. H. .................... 1. B. pulvinata Mudd. 
Thin, grey. Paraph. black above; sp. 

27-40 p. x 3 p.. Mossy soil. C ...... 21. B. muscorum Mudd. 
Effuse, bright yellow-green. 8p.36-100 p. 

x 3-4 p.. Uplands. F ................ 27. B. flavorubescens Anzi. 
Obsolete. 8p. fewer in the ascus. 8andy 

soil, or on BfI'omyce8 ruflls .......... .. 
Granulose, brownish. SIJ. 23-40 P. x 

0-4 p.. Very rare. 

C. On bare or iuossy rocks. 
* Apothecia light-colome(l (partly dark in 

B. cal'neoalbens.) 

Val' arenicola A. L. Sm. 
22. B. atrosanguinea val'. 

oribata A. L. Sm. 

K + y, C + red. Granulose, greenish. 13. B. cameoalbens 
8p. 23-27 p. x 0-4 p.. :'IIaritime. R. A. L. Sm. 

Leprose, greenish. Sp. 12-21 p. x 2-4 p.. 
R ............................................. 10. 

Leprose, greenish. Sp. 25-40 I-' x B-4 p.. 11. 
R. 

Leprose, greenish. 8p. often bent, 20-

B. prasinoides Oliv. 
B. carneoglauca 

A. L. Sm. 

35 p. x 1 p.. Rocks in streams. R. 12. B. chloroticula A. L. Sm. 
Granular, brownish-grl!en. Sp. 32-44 p. 

x 1 p.. Maritime. H. ................. 14. B. scopulicola A. L. Sm. 
** Apothecia dark-coloured (sometimes reddish 

in B. herbal'llm, pale to dark in B. 
inundata). 

tHypotheciul11 colourless or pale (brownish 
in B. herbaru/l1~ 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 2 p.. Uplands. R. .................. 17. B. egenula Th. Fr. 

Granulose, grey or whitish. Sp. straight 
or curyed, 38-56 p. x 1-2 p.. R....... 8. B. herbarum Am. 

Granulose, areolate, greenish. Sp. 34-
40 p. x 2-3 p.. Moist places. F .... 15. B. inulHlata Koerb. 
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Effuse, grey. Sp. 45-70 /-' x 2-H /-'. 18. B. al'CcutimHar. hypnlPa 
2'l10ss, rnaritime. TI. A. L. Sill. 

Lcpl'Ose, dark. Sp. spirally cUl'Yed,20-
40 /-' x 3-4/-,. C ......................... 25. B. umbrina 131'. '& Rostr. 

Areolate, whitish. Sp. 8-32 in ascus, 
spirally curved, 25-80 I-' x 2 /-'. Cal. 
B. ............................................. 26. B. :tRcaridiella A. L. Sm. 

tt Hypothecium dark. 
Granulose, whitish. Sp. straight or 

cun-ed, 27-40 /-' x 2-3 ~(. l\Iossy 
boulders. F ............................... 21. B. ll1uscorum i.\Iucld. 

78. BUELLIA Dc Kot.-Thallus s'luamulose (radiate·plicatc), crusta· 
ccous, or wanting. Algal cells Protococcace,e. Apothecia dark· coloured and 
carbonaceous, immarginate, or with a proper margin only; asci usually 
8-spored; spores ellipsoid or oblong, usually I-septate, dark-brown, or 
rarely brownish, sometimes with an epispore (halonate). 

The genus is nearly related to RhizoC(Lrpon. The apothecia are generally 
moderate in size, . 5-1 mm. in diam.; the "araphyses are dark at the apices; 

FIG. 52.-Bacid'iil< J"ulJelln 
Massa!. 

~ I I . 
/ 

/J , 1/ 
FIG. 53.-BueIUa myrio

carpa Mudd. 
A seus with spores and para

physes X 200. 
Ascus with spores and para· 

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 (lJ. 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 tre.es or rocks, about 3 or more cm. across and generally 
effigurate at the circumference. Species parasitic on other lichens are 
frequently classified under the genus Abrothalllls. 

A. On trees, pales, etc. 
*Thallus light. Hypotheciul11 dark. 

K + y. Sque.mulose, sorediate, white. 
Sp. mod. C .............................. . 1. B. canescens De Not. 

K + y. Thin, aerolate, whitish. Sp. 
19-30 /-' x 8-14 /-'. C .................. . 

Patchy, silvery-white. Sp. mod. Holly. 
B ............................................. . 

25. B. disciformis l\Iudd. 

8. B. biloculata A. i: Sm. 
H 2 
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Filmy, white. tip. 2,scl'L .. 20·22 I' x 
9,.,.. n. ................................... . 

Powdery, whitish. Apo. and sp. small. D. 
"'Thallus mostly dark. 

\1. n. polospora A. L. Dill. 
11. B. i:)chlereri De ::\ ot. 

Granular, grey or dark. Hypo. dark· 
brown; sp. 9-16,.,. x. 4-8/-,. C ... '" 

Thin, blackish. Apo. red· brown ; sp. 
rnoci. Holly. It ........................ . 

Thin, dark-grey. .\po. black; sp. 16-
22,.,. x 9-12,.,.. R ....................... . 

B. On bare or mossy soil. 
'l'hallus light. Hypothecium d,trlc 

Ie + y. Thin, areohtte, yellow· green. 

10. B. myriocnrpa :'I[udd. 

12. B. pm,caYenda A. L. Sm. 

26. n. lyperizn Stirt. 

Sp. 12-18,.,. x 6-8,.,.. D ............... 29. B. scabrosa Kocrb. 
Ie + y. Gr.1nular whitish. .\lpinc. n. 26. B. disciformis val'. 

insignis'A. L. Sm. 
Orbiculttr whitish. Apo. pruinose; s)'. 

16-21 fL x 7-9,.,.. R..................... 2. B. epig;ea Tuck. 
Orbicular, sulphur-yellow. Sp. moll. 

Alpine. R. ................................ 31. B. pulchella Tuck. 

C. On rocks mainly siliceous. 
*Hypothecium colourlcss to brownish. 

Ie + y. Thin tartareons, grey - brown. 
Dp. 19-21 ,.,. x 10-11 jJ.. R........... 6. B. discolor Koerb. 

Thin tartareolls, whitish. Dp. mod. 
Chietly Cal. H........................... U. B. alocizoides A. L. Sm. 

Thin, an·olate, gl'ey, on black hypo· 
thnllus. Sp. mod. F .................. 4. B. spuria Koerb. 

Thin, al'eohte yellowish. Sp. mod. n... 5. B. occlllta Koerh. 
**Hypothecium dark (brown or black·brown). 

tThallns variously light. coloured. 
11:£ +;t. Thin, areolate. Sp. 15,.,. x 7,.,.. 

Mountains. R. ........................... 19. B. excelsa A. L. Sm. 
Kf + y. Thin, areohtte. Epi. Ie + p; 

sp. 22-27 ,.,. x 8-13,.,.. R ............. B3. B. deludens A. L. Sm. 
K + y. tiqualllulose, sorediate. Sp. mod. 

C ........................................ ".". 1. ]3. canescens De Not. 
s: + ~'. 'Thin, arcobte, grey. tip. mod. 

often curved. n ......................... 21. B. leptoclin{)itles Stein. 
K + y. Thin, areQlate, suborbicular. Sp. 

smalL C ................................. 22. 
K + y. .-\reolate, greyish. Sp. 18-22,.,. 25. 

x 9-11/-,. R. 
:)p. Sometimes 3·scpt. IL .......... .. 

K + y then red. Areolate, grey or brown 

B. stellulata :'IIudd. 
B. disciformis yar. 

saxicola Olivo 
\'ar. triphragmia Hoist. 

on hlack hypothallus. Sp. mod. F. 13. B. ;ethalea Th. Fr. 
Ie + y then red. Filmy, areolate, grey. 

Apo. minute; sp. mod. H. ........... 23. B. impressula A. L. Sm. 
K + Y then red. Thick, tartareous, 

grey. Apo. larger; sp. mod. R .... 17. B. ryssolea A. L. Sm. 
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K + y then l·ed. Thickish, areolate, dull-
yellm\". Apo. pl'uinose. Sp. mod. F. 2-1. B. subdiscifol'mis Jatta. 

K + v theu red. 'l'hiekish, ar€olate, 
b~·ight-yellow. Sp. lR-2H fL x 10-15 fL. 
S .............................................. ;}O. B. alpicola Kremp. 

E. + y, C + red. Thin, arcolate. dull-
yellow. Sp. mod. R .................. 18. B. saxorum Mudd. 

C + red. Thin, areolate, yellow-green. 
8p. mod. F .............................. . 

Determinate, wflrted-areolate ........... . 

Thin, areolate, grey, on black hypo
thallus. 8p. 1S-10 fL x 4-71-" S .... 

T:~in granular, greenish. Sp. 9-16 fL x 
4-8 fL. P . ................................ . 

Thi<;kish, une'lual, yellowish or grey. 
Sp. small to mod. It. ................. . 

Thin unequal, whitish. Sp. 11-14 I-' x 
4-6 fL. R ................................ .. 

Gradular, whitish. Sp. 11-16 fL x 6-8 fL. 
R ............................................ . 

Thin, areolate, whitish. Sp. 22-27 fL x 
8-13 fL (epispore). H. ...... '" ........ . 

Areolate, reddish-brown. 8p. 18-19 fL x 
7-14 fL. F ............. '" ................. . 

Areolate, dull-white. Sp. 21-30 /1 x 
8-14 fL. H. .... , ............... '" ........ . 

ttThallus dark (with black hypothallus). 
K + y then re<1. Th. thick, areolate. 

Apo. minute, com·ex. Sp. 11-l7 fL 
x 6-10 fL. It. .......... , ................. . 

K(C) + y. Thick, arcolak; sp. with 

15. B. verruculosa Mmld. 
8ub8p. prteponens 

A. L. Sm. 

4. B. spuria Kocl'b. 

10. B. lllyriocarpa :.\[udd. 

16. B. saxatilis 1\.oerb. 

14. J3. succedens A. L. Sm. 
20. B. leptocline val'. 

lIIouge,otii Th. Fr. 

ilB. B. dc1mlcns A. L. DlH. 

H2. B. colludcm; Tuck. 

.'34. B. confervoides Kl'Clllp. 

28. B. atrakL ;'IIuda. 

epispore, 26-36 I-' x 12-1H fL. n .... 33. B. badioatra E'oerb. 
'Vartcd-granuhlr, thin. Apo. plane; 8p. 

12-17 fL x S-9 f.1. ll. ................ .. 
Effuse, areolatc, brownish-grey. Hp. 

brownish, 18-29 fL x 7-14 fL. r ... , 
Tartal'eous, al'eolate. Sp. bl'Ownish. with 

epispore, 25-B6 fL x 12-17 fL. R. ... 

27. B. conio]1s Th. Fr. 

U2. n. colludens 'rucL 

il6. B. atroallm Th. Fr. 

). Parasitic on other lichens (sollletimes classified leS fungi). 

Part1leliaceiB and Stictace", . 
. \]10. minute; 8p. 17-21 fL x 7-H fL. C ... 1;7. D. p'trmcliarum Oliv. 

]3,pOlllvce;; rufus . 
. ,\po~ ~mal1; 8p. 8-10 fL x :3-:; fL. H ...... Bi-l. 13. particlllaris .\. L. Sm. 

l'ertusaria '\Yulfenii. 
'''po. minute;' sp. 19-23 fL x 14-16/,. S. (l\). B. a,hcllula A. L Sm. 

79. LECIOGRAPHA Mass:ll.---Th:lllus nOlle. Apotheci:l pltl'asitic on the 
hallus of other lichens, immen;ed then Rupedl.cial, discoitl, black .Bnd car
,onltceo!m; hypotheeiml1 dark-coloured; spores 8. oblong-ellips<iid 01' 

~usiforlll, 3-septatc, brown. 
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Frequently included among fungi (Patellariaceil'). The apothecia are 
generally round, but may become elongate in time. The genus is distin
guished by the 4-celled brown spores. The apothecia are rather smalL 

F,rypo. red-brown; sp_ mod. Lecanorapa/'ella 
and Pe/'tnsariapertnsa_ C __________________ L L_ parasitic a Mudd. 

Hypo_ bbcldsh; 8p_ large_ Lecanora 80/'-

di(la. R _____ .............. _ .. _ ..... _ ............. 2_ L_ glaucomaria A_ L. SOl. 
Hypo_ brown; sp_ 20-35 /" x 3-4 /". Parllll'-

liellaplnmbea_ R .... _ .............. _ .......... 3. h plumb ina Anzi. 

80_ RHIZOCARPON Bamond_ Thallus crustaceous usually with a lhuk 
hypothallus_ Algal cells Protococcacere. Apothecia usually black and 
carbonaceous, immarginate or with a proper lll>1rgin only; 'asci 8-.or fewer
spored; spores ellipsoid or oblong, usually large, septate and muriform, 
colourless or brown, usually with a hyaline mucilaginous epiBpore (halonatc). 

Rhizoc!ll'pon species are mostly saxicolous. Rh_ fJeographicn'm is to be 
found on uplands and mountains over the whole globe. The dark hypo-

.FIG. 54.-IJeciograp!la para· 
sitica M assaI. 

Asc,us with spores alaI para
physis X GW. 

:11'ro. 55.-Rhizocarpon o{Jscu,
ratwn ~fassal. 

Ascus with spores and llara
physis X 250. 

thallus, usually well deyelopcd and visible between the areola, or as dark 
lines crossing and limiting the thallus, is absent in Rh_ alboatrnm am1 
Rh_ calcareum. The apothecia are usually small in size, carbonaceous and 
adnate or plane (lighter-colo11l'ed and softer in Rh. 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 Rh. CEde)'i, where they are 3-septate_ 

A_ On trees or on wood. Thallus white or grey. Spores U-septate ana 
mUl'iform. 

Areolate_ Apo_ sometimes pruinose; sp_ 
hrown, not halolJ:lte, 16-20 /" x 7-9 /"_ 
O~ .......................... _ ....................... . 

'\VarteLl. Apo. crowded, pruillO,e; Bp_ 
brown, 13-20 /" x 8-10/". n. 

B_ Hb. albOtttnllll Th. Fr. 
ri. Rh_ sorcumidiu'l11 

A.L. Bro. 
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B. On rocks. 
*Thallus rush-red. 

:\Ied. I + bOlue. Granular-areolate. t\p. 
brownish, 3-sept., 18-24!-L x 8-111-" F. 2. Rh. <Ederi Koerb. 

Areolate, grey, sometimes rusty-red. F. 13. Rh. obscura,tum Ma::;::;a1• 

**Thallus yellow-green. 
l\led. I + blue. Thin, smooth, areolate, 

with intersecting li~es. 8p. dark, 24-
40 I-' x 11-181-" C ...................... _.. 6. Hh. geographicum DC. 

Granular areolate. 8p. dark, 18-26 I-' x 
9-11!-L. S. ...... .............................. 7. 11h. viridiatnull Koerb. 

*~*'l.'ballus light-coloured. Apothecit< lllore 
or less pruinose. 

K + y, then red. -Whitish, areolate. Sp. 
light to dark-brown, 15-30 I-' x 10-
1~ fL. R........................................ 4. Hh. chlorophalllm 

Cmcked, yellowish.white. Apo. large, A. L. Sm. 
rusty- brown; sp. colourless, 30-42!-L x 
13-16 fL. R. _.. ............ .................. 1. llh. perlutulll I':ahlor. 

Orbicular, areolate in centre, white. ::-;p. 
brownish, 2:2-30 fL x 12-18 fL. C...... S. Eh. calcareu:m Th. Fr. 

Orbicular, areolate. Apo. in lines; sp. 
brownish, 25-44 fL x 11-17 fL. C ...... 

EffiIse or determinate. Apo. pruinose. 
C. 

****Thallus indistinct or almost obsolete. 
I'ulverulent, yellowish or grey. Apo. 

minute, black; sp. brownish, 18-22!-L 

Il. Hh. petnUlllll !\Ias,.;a!. 
3. Hh. alboatrum var. epi. 

polium A. L. Sm. 

x 8-101-" R. ...... ........................ 3a. Hh. 10tUlll Stizenb. 
Effuse, thin. Apo. snmll, black; sp. 

brownish, 15-16 !-L x 6-7 1-" H. ....... 11. !th. postunlllll1 Th. Fr. 
*****Thallus brown or greyish, mostly in small 

areob~. 
Kf + y. Plane, areolfLte, grey or brown. 

8p. brownish, 24-50 I-' x 12-18}J-. F. 13. 1\h.OOSCHrfLtulll :\lassal. 
K + y, C + y. -:'IIi nut ely warted, whitish. 

Apo. rather large; sp. (4-S) brownish, 
27-BO fL x 9-101-" n. ..................... 14. Hh. plicatili:> A. L. Sm. 

C + y. \VfLrted-areolate. grey 01' brown. 
Apo. small; Rp. (1-2) hl:Lcld,h, 40-
57 I-' x 23-32!-L. It. .......... _ ............. 15. Hh. geminatUlll Koerh. 

Grey or brown, with fimbriate hypo
thallus. Sp. becoming dark, 20-B8 I-' 
x 10-171-" C ................. _ ............. 10. Rh. confervoide,.; DC. 

Grey or brown. Apo. small, purplish
brown within; sp. plLle-olive, 24-32 /' 
x 12-15/-,: It. ............................. 12. Hh. distillctUlll Th. Fr. 

8l. BOMBYLIOSPORA De Not.--Tlmllus crustaceous. Algal cells 
I'rotococCl],cC'il'. Apothecia light- Ol' lhl'k-coloured, with It 1'l'op<:r margin 
only; Ascus l-(S)-sP0l'etl; SpOl'eB large, dOllgfLtc-ellipsoid. rololllJess 0)' 
ftlintly coloured. mUlti-septate. 
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l\: + y. Thallus thicki~h, light-coloured. Apo. 
large; sp. 7-10.septate, 70-lGO fl x 25-3;' fl. 
Trees and rocks. n. .. ............................ B. inc ana A. L. Sm. 

tl2. LOPADIUM Koerb.-'l'hallns crnst'LCeou8. Algal cells I'rotococcaceH. 
'Apothecia light- or dark-coloured, with a proper margin only; ascus 1-(4-81-
sporc<l; spores huge, colourless or brownish, muriform. 

The genus differs from RhizocaJ"]Jon in the often more biatorine apo· 

.FIG. GG.-]]omh,lllio.'..:jJlI}'{t ineaull 
~\. L. ~1l1. 

Ascus with spore amI pam
Jl hyse~ X ~()f). 

FIG. 57,-LopadlulJI peziz(/i
deum Koel'l,. 

J._SCIlS with spore ,'ilHI para
physis X :!30. 

thecia. The species belong mostly to warm cOlllltrics, only it few are found 
in temperate r~'gions. British species grow on lllOsses coyering rocks or soil 
in hilly districts. 

*Spores 1 in the ascus. 
Thallus dark. Apo. black; hypo. dark; 

sp. 65-110 fl x ilO-4() fl. S................ 1. L. pe"izoideulll Koerb. 
l\: + y. Thnllus whitish. Apo. dull-orange; 

hypo. colourless; sp. 4fl-IOO fl x 24-
551-" S. ...... ............ .. ............. 2. L. fuscoluteulll :\I11(ld. 

**Spores 8 in the ascus. 
Thallus thickish, grey. Apo. black; sp. 

bmwnish, 22-40 I-' x IO-lii f" H. _ ....... d. L. fccl1ndllJn Th. FJ". 

Suhs('ries III. GRAPIIIDINB.IE. 

Thallus crustaceous or fruticose. Algal cells Trentepohliacc,e (rarely 
l'almellacea·). Apothecia roundish 01" irregular (arddlcr) or linear (ll'rellu'), 
il11111arginate or with a proper margin only. 

The Graphidine,p "re distinguished by the 'llmost universal presence of 
.. chrysogonidia" (Trentcl'ohliaccte) in the thallus and by the form and 
structure of the apothecia. The structure of the thwllus d0es not differ 
materially from that of the Cyclocarpine,l': ill one family, Roecellacc,p, it 
attains to consitlerable fruticose dimensions. Other members of the 
subserie~ l1re crustaceous ana, in many of those that grow on trees, the 
thallu,.s is developed belo\\- the bark (hypophlleodal) and appears alS a dark 
or light stain on the surface. 
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The alg'p may retain this filamentous form or they Illay be broken up 
within the thallus into short lengths or separate cells. 

Apotbecia growing singly. 
Thallus ,corticate on Olle or both snrfltces. 

Thallus crm,taceous ............................. . 
ThnJlus fruticose, strap.shaped .............. . 

Thallus non-corticate. 
Apothecia roundish or irregultw. 

'IVith proper margin ............................ .. 
Immarginate ......................................... . 

Apothecia elongate ................................... . 
Apothecia compound in a stroma or pseudo-

stroma; 'immersed, rotlndisll or elongate ..... . 

XX. DIRINlcElE. 

XXI. HOCCE;LLACElE. 

XXII. LECANACTACEJ'8, 

XXIII. ARTHO:VIACK-E. 

XXIV. GRAPHIDACEJE. 

FAmLY XX. DIRINACElE. 
Thallus crustaceous, attached by hyph,l', corticate on the upper surface, 

the cortex of closely packed. upright hyphal branches (fastigiatc). Algal 
cells 'i'renirpo1i1in, Apothccia roundish or somewhat elong;lte" generally 
with proper and thallinc ll1(lrgins; hypothceiulll and disc darl,-eoloured; 
spores elongate, septate. SpcrIuogones with simple sterigmata aml aciclllar, 
bent acrogenou,; spermatia. 

A small family represented in the British Isles by a single genus anrl 
species, It is classineu under Graphidinc,p on account both d' thallinc and 
apothecial characters and is nearly allied to Hoccdlace,p, 

83, DIRINA }'l',-Thallus continuous 01' cracked, greyish-'\'bitc, farinose 
and soft. Apothccia white l'ruinose; spores colourless. 

Spores fusiform, slightly bent, ,')'H€ptnte, ca. 22 f' x {j f' ... D, repancla :i'<yl. 

F,UlILY XXI. ROCCELLACElE. 
Thall us mostly frutieose, of strap-shaped 01' rounder! branching fronds, 

attachetl to the substratum by a lmsal sheath, corticate, with a central 
rather loose medulla of hyph,p, Algal cells 'i'l'l'Ilfe]Johlill. Apothecia 
roundish or somewhat elongate, usually "'ith 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 
cUlTed aerogenous spermatia. 

There is only one genus, Boccel/II, l'(']w8sentl'll in Europe, The whole 
genus is mainly confined to the sea coasts of warlll countrics. 

Thal1l1s frutic .• se with bas'1! sheath " .. "". 84, Roceella DC, 

K4. ROCCELLA DC,--Thallns of cylindrical or strap.shaped fronds, 
simple 01' bl'anchel1. :5l'eenish- or hluish-grey, lllostl~' sorediate; cortex of 
elosely packed h)-phal llranches disposetl at right 'Inglcs to the 'surface 
(fastigiate); mc(!ulh1l'Y hyph,p lllore or less Imrallel 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; hypotheciulll 
thick, black; paraphyses branched; spores elongate-oblong or -fusifo;,))l, 
llIostly 3-septate, colourless. 

The species of Boer-ella yield in morc or less abundance a purple dye, 
the" orseille" or orchil of commerce. B. tinctol'iIL, which is not Britibh, 
is thc best known and was one of the earliest recorded lichem;. Thcro arc 
two British species which grow on maritime rocks chiefly of the Southern 
~oasts. 

Fronds short, much branched, snbcylindrical ... 1. n. fucoides ,rain. 
Fronds long, compressed, branched, often 

proliferate ................................................ 2. H, fuciformis DC. 

FAMILY XXII. LECANACTACElE. 

Thallus crustaceons. _\lgal cells Trclli"l'0ltlia. Apothecia roumlish or 
oblong, immel'scd or sessile, imlllarginatc or with a proper margin only: 
paraphyses bmnche<1; spores colourless, elongate, septatc. 

FLU, 58.-1l(jcceUa jW'I/fll'lnis DC. 
1. Plant OIl l'ock) reduced ca. "I' 2. Ascll~ 

with spm'es and paraphysis X 250. 

~J 
1,1 

.FIG. 59.-Lecaaact;s premnea ""edJ. 
1. Plant on hark. ~. Yel'tical section of 

apothecium X 18. 3. Ascus with spores 
and paraphysis X 250. 

Thc fmllily is related to Lecidace,e by the form of the fruit, to Graphi
dace,e by the internal structure of the fruit and by the algal symbiont. 
The genera occur more fre'luently in warlll countries. 

Apothccia with a proper margin ............................... 85. Lecanactis. 
Apothocia irumargimlte .......................................... 86. Platygrapha. 

85. LECAN ACTIS Eschw.- Tlmllus crustaceous. Apothecia black, 
roundish, with a carbOllllceous proper margin; hypotheciulll carbonaceous, 
hl:LCk; paraphyses more or less contlul'nt, ,Iseus elav,"te, 8-spored; l'pore, 
fusiform or aciclli:lr, :3-- "-Hept<lte, colourless. 

The timllns of the British species is druse, rather thin, mostly flll'
furaceous, alld light- or dark-grey. The 8pol'es reselllble those of Bilimbia. 
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.pothecia naked or dark-greenish-pruinose_ 
Apo_ with thin flexuose margin; sp. ii-sept., 

18-25/-, x 5-7 p.. Trees. C ... .. ' '" .. , 
Hocks. R ....................................... . 

Apothecia greyish or whitish-pruinose. 

1. L. premnea Wead. 
Var. saxicola A.\L. Bm. 

Apo. rather large, with thickish margin; 
sp. tl-sept., 35-40 I-' x 4-61-" On tree;;; 
freyuent ............ _ .......................... 2. L. ahictina Komb. 

Th. thicker. Mossy rocks. H. ...... _.... Var. incrust'LllS Olivo 
Apo. small, thin margin; sp. I-ii-sept., 

16-21p. x 3-4 p. Trees. H. . ......... n. L. illecebrosa Fr. 
Th. Kf + y, c + o. Apo. small, thin 

nmrgin; sp. 3-sept., 23-32 p X 5--6 p.. 
Hobks. R. .................................... 4. L. nillcniana Kocl'b. 

Th. K + y, C + red. Apo. small, thin 
1l1ar~ill; sp. il-sept., 1:1-2;] p x 1) p.. 
Hocks. It. .................................... oj. L. (lelilllis A. L. Dill. 

86. PLATYGRAPHA Kyl. -Tlmllus scanty or cvanescent_ Apoth:ci<L 
blackish, roundish, oblong or irreguhlr, illlumrginate, but with a spunous 
thalline ml1l'gin; spores 8 in the ascus, fusiform, septl1,te, colourless; pam
physes slender, more or less discrete. 

The gCllllS is a,]most wholly connne(1 to WH.rllJ eOlmtries. The J3riti"h 
species grow on trees. 

Thallus whitish. 
l:)ubleprose! Apo. various; 8p. 3-sept., ;\0-

42 p x 3-4 p. It ............................ 1. 1'. periclea Nyl. 
\Varte(l, areol"te. Apo. various; sp. B-

sept., 24-34 p x 3-4 p. n. .............. 2_ 1'. rinmta :iyl. 

:FJ.l\IlLY XX UI. ARTHONIACElE. 

Thallus erustaceo\1s, thin, often developed henen.th the bark (hypo
phllCodal) or wanting. ,,"lgal cells Tl'cJ/tcpolllia or (rarel.\") Palmella. 
Apothccia roundish or irregular, ardcllw, or elongrLte, lil'fIIO'; asci short. 
pyriform, spores 4 to 8 in the ascus, colourless o·c bl'Ownish, septate or 
muriform; paraphyses bmnched n.ooYe. 

The family is distinguished by the flat illllllarginate apothecia by the 
short pyriform asci, a11<1 by the epithecium formed from the branching 
paraphyses. :Species of Arihonia are sOInetimes classified (,8 fungi. 

Spores 1- many-septltte .. , .. , ........................... '" ... '" 87. Arthonia. 
t:lpores septate and murifol'ln ................................. !:l8. Arthothelium. 

87. ARTHONIA Ach.-Thallu,; thin or evanescent, oftell hypophlwodal. 
Algal cell,; Trenil-pIJolia or Falmella. Apothecia innate, illllllarginate, 
roundish or irregular, arde17(f, or elongate, lirello·, plnne or tumid; asci 
ryriform or subglobose, rardy ellipsoi{l, thickened above; spon's elongate
e"'ate or clavate. 1- or pluri-sf'ptat,·. colourless m' brownish. 

The ltVotheci'L are r~thm' sillall, Hot prolllinent. and ""r_)' \ ltt-iou., in 
form. Thc species arc elassitie<l ullder three sectiOTlB ;- • 



ARTHOXIA 

Thallus with Tl'1!1Ite]loltlia gonidin. 
Apothecia illore or less brightly coloured or brown § i. COXIOCARl'OX. 
Apotheci>l blackish .......................................... § ii. EUARTHOXI.I. 

ThoJluR with Pallilella goniclia ................................. § iii. LECIDEOpsis. 

§ i. CmlIoc.IRPOX .L Zahlbl'.-· ."'pothecia brightly coloured or brmnl 
\wcollling (hrker, K + violet or purple. 

The species of this sl'ction grow on the bark of trees. 

Spores l·sept"te. 
Dark. A.po. l'eddisb to reddi,;h.black; sp. 

10-15/J- x 4-;' /J-. C ........................ . 
Apo. darker; sp. une1llwlly <li\·jde,l ....... . 

P,lle. Apo. yinous·rl,d to ,lark; sp. 15-18 11 
x 6-8/J-. F ................................... . 

'Yhitish. Apo. lllill\lt,~, recldish·bhck; "1'. 
12-15/J- x 5-611. H ..... " ..... ' ........... . 

bpores 3-4·septate, the upper eell hu·gest. 
Greyish. Apo. mostly red-pruillose; sp. 

4-sept., 18-26 /J- x 7-9 p. C ....... , .... .. 
Tillged purple. Apo. radiate. H. 
Th. and "po. deeply re,l-coloUl'ecl. C. '" 
Th. all(l 'lpO. whitish. F ........... . 

'Yhitish. ."'po. browll, eIOlign,te, stellak: 
sp. (tS in ,1. gl'cgaria.. R ................. . 

\\'Ilitish. Apo. roundish, ochraccous-prui
nose;", sp. i)-sept., 15-18 p x 7-8 fl. 
H ................................................. . 

1. .\.. lurida Ach. 
Val'. sp"clicea Kyl. 

2. A. didyma 1\:oerb. 

D. :\. atrofuscdla }\'yI. 

4. A. gregaria Kocrb. 
Yal'. itstroirlea 1\1 U(\Il. 
YHt·. kerlll€sina A. L. Dill 
'\'ar. pruinata c\. L. Hm. 

ii .. \.. ,~"troidestera XyI. 

n. A. elegans Aeh. 

~ ii. EUARTHOXIA A. Z"hlhr.-·.-I..l'othcci" blackish, K -. 
In E Ilartlwllia the thallus of tIle codieolous species is thin and more OJ 

les,.; hypophlfEodal. There are two ';11xicolous speciM with the tlmllll: 
slll'eriicitd and thider. 

*SpOl'es l-septlLte, wide,' 'It one end (corti
colous). 

Yellowish, ill pakhes. .\]'0. angular; ,po 
14 p X fi';j fl. R.................. ...... 7 .. \. aspel'tielb Leight. 

,rhite. Apo. roull,lish or oblong; sp. 
12-14.u x 4 p. n...... ... ...... ...... ... 8. A. galactites Duf. 

1'ale spots. Apo. elongate; hym. I + blue; 
sp. 10-1B fl x 4-5 p. n................. \.). A. tlispersa ~yl. 

Greyish. Apo. elongate; hym. I + wille-
red; sp. 16-21 J1- x 5-9 11. R ......... 10. A. excipil'nrtB. Cromh, 

Filmy. ."'po. rouwlish; sp. 29 p x lilfl. 
R. .............................................. 11. A. pUlletilIiforlllis Leight. 

**Spores 3-1)-septate, upper cdl longest. 
Greyish-green. Apo. roundish or stellate; 

sp. 3-sept., Vl-15 11 x [)-6 p. lIolly. 
H ............................................... 12. A. :tspersa I_jeight. 

ltosc-crl'mn-coloul'('tl. Apo. rOll11,lish; 81'. 
. fj·,.;('pt., Vl-1I3 p x (j -7 1" Hock,.;. 

R .............................................. lB .. \. ill'thonioill"" A. L. Sm. 
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Grf'yish. .\])0. I':ldi"t,·; sp. 2-J·scpL. 
17-22 fJ- x ,)-7 fJ-. Hocks. H. ..... I!. A. (leJull'iiiea .L L. ~111. 

Crealll·colour8(1. Apo. l'Olllldi"h; :;1'. (i
sept., 21-36 fJ- x 9-12 iJ.. Holly. 
1" .............................................. . 

***8por88 3-:)·septttte; cells equal ill length 
(col'ticolou s). 

K + y, C + rose. \Yhiti8h or pale-yellow . 
. \1'0. pruinose; sp. 4-5·sept., 14-20 j1. 

x 6-8/-,. F .............................. . 
Greyish. Apo. ra(liate or stellate; sp. 

g.sept., 12-20 /-' x 4-6 f" C .......... . 
Apo. more irregular ......................... . 

"'hitish.or copper.coloured. .~po. ronml· 
ish; Rp. 3-4-scpt., 10-24 /-' x /)-1'; /-'. 
l~ .............................................. . 

Darker.' F .................................... . 
Dark in coloUl'. Apo. roundish; sp. 1-

15. A. illcinl\ THY]. 

17. A. Pl'llillnta :-;tenrlel. 

IH .. \. l':t(liah .\ch. 
\':11'. S'Hwtzimm :-;y<1oll'. 

Ill. A. ]Hmctifol'lllis Ach. 
Y,u·. Illchmtent Leight. 

sept., 14-21 fJ- x 0-8 /-'. It. ............ 20. c\. insinmtta Stirton. 

§ iii. LECIDEOPSIS AIlll'l.-Algal cells l'almcllace,{', or thallus wanting. 
Apothecia blackish. 

*Thallus present. 
tSpores l·sep1>tte. 

\Vhitish. .\po. round or angular; sp. 
9-15 iJ. x 3-5 fJ-. Trees. R. ........ 21. c\. patellubt,,t Kyl. 

Dark·brown. Apo.roundish; sp.11-161-' 
x 5-6 fJ-. Cn.l. F ..................... 22. A. bl'idicoh, B1'. & Rostr. 

ttSpores 3-4·septate. 
Dark-grey. Apo. roundish: sp. large, 

18-22 /-' x 7 /-'. }[aritime rocks. 
ll. ........................................... 23. A. plU'<dif1. Xyl, 

l'ltle-grey. Apo. miuute; sp. small, 
10-12 /-' x 3-4 fJ-. }[ica· schist. 
H. ........................................... 24. A. mY1'ioca1'pella Xyl. 

**Thallns none (pamsitic on other lichens). 
I:)pores often brownish . 

.\po. round, convex; sp. 1-3-sept .. 
12-18 /-' x 6-8 /-'. .\pothecia of 
Ll'l'anora gla'lll'o!!l{/. J-' .............. 2£,. ,\, nlrinlls Xyl. 

Apo. minute, convex; lOp. I-sept" 
11-13 j1. x 4-5 /-'-. Apothecia of 
Lrcanora glaucoma. n .............. 26 .. \. suhv[Il'ians Nyl. 

Apo. minute, innate; sp. I·sept., 15 /-' x 
6 fJ-. Rhizoc(lrpon allJoatnllll. n. 27. A. punctella 'Yyl. 

Apo. rather large, convex; sp. I·sept., 
15-22 /-' x ',\-8 /-'. PeltigC)'(/ and 
Solorina. R. ........................... 2H. A. peltigerc[I 'rho Fl'. 

88. ARTHOTHELIUM t.Iassal.-1'hallus ami apothccilL somcwht,t similm' 
;0 thosc 05 § Euarthoni(l. I:)pores oyate.ellipsoid or oblong, septl1te' then 
nuriform, colourless or brownish. -
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The tb"llns of tl1c two British species if; thin and whitish; they,u',· 
buth corticololH', it 11<1 mther rfLro, Imdng been f0\111<1 only in sonthern all.! 
westel'll c1istricb. 

"FIG. ()O.-Arthollin ,QJ'f'gaJ'ia "aJ'. 
((stJ'uidea )luutl. 

1. Plallt on bark. 2." el'ticnl st'etioll of 
flJ!otheclull1 X40. 3. ASNlswithspore<:. 
allli paraphysis X 3;)0. 

Fr(:. nl.-.. I/·Uwthelhon spel'taliile 
Massal. 

Ascus with spores X 3.-,0. 

Apo. c1ark, slllfLll, rOlllldish or minutely radin,te; 
sp. colourless, 21-27 p. x 10-15 }J- ................. 1. A. dispersm!1 l\Iu,l(1. 

Apo. dltrk. rather Im'ge, angllhr; Np. becoming 
brow)], BO-i36 I" x 151" ............................... 2. A. spect,.bile 2\ln~sal. 

FA\llLY XXIV. GRAPHIDACElE. 
ThBJlus crustaceous. .\lgal cells Trentepohlia, or ntrely Palmella, 

Apothecia usually linear (li,.cllw), mrely oblong or ond, simple or forked 
sessile or erumpent, with a pl'oper margin; asci elongate-clavate; spore~ 
simple or variously septate or nmriform, colourless or ooloured. 

Distinguished by the mme distillctly lirellate margillate apothecia. 
ThalluH with Palmclla gonidia. Apothecia oblong 

or oval. 
Spores simple, colourlm;8. 

Hymeniul1l simple. 
Apothecia not c'nbollaceons ..................... 89. Xylographa. 
Apothecia carbollaceous ........................... 90. Lithographa. 

Hymenium compoullll ............................... 91. Ptychographa. 
Spores I-septate, browll ................................. 92. Encephalographa. 

Th"llus with Tnntepohlia gonidi". Apothecia 
elongate, rarely roundish. 

Spores I-scptate, colourless m browu ............... 93. Melaspilea. 
Spores i:l-pluri-septate. 

Apothecia superficial........................ 94.' Opegrapha. 
Apothecia innate-erumpcllt. 

Spores septate, colourless ........................ 95. Graphis. 
tipores septate, brown ............................ 96. Phooograp;his. 
Spores muriforrn, colourless ..................... 97. Graphina. 
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89. XYLOGRAPHA Fr.-Tlmlllls <leyelopecl within the substratum. 

Algal cells PII/IIICllll. Apothccia innatc-erlllnpent, lirellifonll or hrcglllttrl:
oblong, not carbonaceons; the disc plalle 01' concave; hypothceilllll Imle; 
paraphyses slendcr; spores H in the ascus, simple, colourless. 

Differs from othel' Graphidacet!' in the lighter coloured apothecin. 
British species grow on bark or on wood of ('onifers; they hayc only I){,Cll 

recorded from Scottish Highland localities. 
Thallus whitish, thin 01' evanescent. 

Scarcely visible. Apo. in parallel rows, with 
III W!<l~ disc; ,hypoth. colourless; sp. 11-16 !1-
x i)-I fl- H ........................................ 1. X. parallel;! Fro 

Scarc('ly visible. .\po. scatter('(1; hypoth. 
brown; sp. 12-}5 fl x 7-H fl. n. ............ :2. X. htrici('ola Ny!. 

'Vith yellowish-green soredi". A po. snmll, 
reddish; sp. H-12 fl x 4-6 fl. H. ............ i>. X. spilomatica Th. Fr. 

90. LITHOGRAPHA :-;-yl.--'l'hallus crustaceous, sometimes evanescent. 
Algal cells Palmel/a. "\pothecia shortly lirellate, carbonrv.;eolls, the disc 
usually narrow, the margins prominent, inflexed; hypothecium USlutlly 
dark-coloured; paraphyses mostly concrete; R8ci clavatc, 8- or maoy
spored; spores simple, colourless. 

*Spores 8 in the ascus. 
Thallus light-colollred. 

1\: + y, then red. Th. thickish, .\po. 
mther prominent; sp. 8-15 f.l x 5--1)1'. 
Bocks. F ..................................... 1. L. tesserak ~yl. 

Thickish. Apo. inmlte; sp. 8-9 f.l x 
1>-6 1-" Rocks. R. ........................ 3. L. Andl'cwii Stil't. 

Thin. Apo. minute, supertichtl; sp. 
4-6 fl x 2-3 1-" Stumps. H. ......... 2. L. flexelln. Zahlbl·. 

**Spores many in the ascus. 
Thallus thin, light 01' dark. 

Greyish. :\po. simple or flll'cate; 8p. 
5-H fl x 3-41-" Trees. R. ............ 4_ L. dendrograplut NYI. 

Dark. Apo. congregate; sp. ,'l-4 fl x 1 fl. 
~raritime rocks. H ........................ G. L. petrma Kyl. 

91. PTYCHOGRAPHA Nyl. -Thallus effuse. Algal cells Pa/mella. 
Apothecia elongate, compound, with 2-4 parallel hymenia; margins 
prominent, incurYed; hypothecil1m black, carholltcceous; spores 8 in the 
ascus, simple, eoloude;;s. 

A yery rare genus, with one species, recorded ollly from the Scottish 
Highlands. It <liffcrs from Ldhograp/w in the compound hymenia. 
Thallus in thin greyish spots. Apo. in parallel 

groups; sp. 11-14 I'- x 6-7 1'-' 
On decorticated P!I/,U8 Allcuparia. H ... , 1'. x."lographoides Ny!. 

92. ENCEPHALOGRAPHA Massal.~Thallus crustaceons. Algal cells 
Pallllellrt. Apothecia sessile, nSlullly in groupH, elongate, roundish or 
angular, simple or forked, the disc usually narrow; hypotheciurn car
bonaceous, black; spores 4-8 in the ascus, I-septate. colou1'le88 to 
dark-brown. 



II:.? EXCEI'ILIL()(; R~IPJLI 

Di"tinglli,hcd by th" >iCpt",tc lJj'o\\,1t 'porco, The only llriti,], specic, j, 
('"lcieololls aw1 of rare OCCllrrencc, 

Thallus thickish, tnrbtre01u,;, LOh,,]ky ~ whitt" 
Sp. 15-2ill" x 8-12 f" .............................. E. ('('rebrilla ~Ltssnl. 

93. l't'lELASPILEA :'\yl.-Thallns thin, sometimes illlllleroed 01' wanting, 
Algal cells Trelif'1JOh1ia. .\pothecia black and carbonaceous, with a prop('I' 
margin, roundish 01' elongate. simple or shortly branched, the disc narrow 
or liattened; hypothecium colourless or dark~colonrec1; paraphYBes slen(lcr, 
ft'ee; asci elongate or narrowly clttyatc, 8-sporetl; spores ellipsoi(l, fusifurltl 
01' ovate, usnally l~septatc, colourless then brown. 

The thalln,.; is thin and often scarcely v~isibll'; the Ilpothccia arc lllosth 

]'I(~. 62.~H'llcep"al()[]i'((pha CPre1Jrinc[ ~fassal. 
1. Plant 011 rock. ~. Portioll of plant 

FIG. (l3.-.1Ie(a,,!/)/°lca 'proximella Xyl. 
1. Plant Oll dfarko ~o vertical sedioll of 

X C:1.. 12. ::. Ascus with ,.,p()res alHl 
paraph) sis X :2.-10. 

thallus awl apothedmll X 30. :3. ASCllS 
with spores ami paraphysis X ~O(). 

minute ana irregular in form; the genus is mainly distinguishetl from 
others with Trcllicpohlia goniaia by the spores. In ]1,1. c('rlllztera (paras:tic 
on Pl'I'llisllria glob II lifc I'll ) the spores are recorded as cylindrical·vermiforlll 
and spimlly arranged in the ascus; in JI. PatO-Bolli they nre acicular~ 
cylindrical and np to 10~septai('; both seem to be aberrant "'pecies. 

A. all trees. 

*Spores colourless to palc~browll. Thallus 
thin, whitish. 

,\po. small, llUlllerous; sp. unequally 
septltte, 15-16 I" x 6-7 1'" 8 ............ 1. 

Apo. moderate; sp.16-221" x 7-101'" H. 5. 
Apo. with a broad disc; 8p. 12-17 I" x O. 

4-61'" H. 
"*Spores brown to ,It\rk·bro\Yn or bbckish. 

Thallus thin, whitish (dull·green ill 
M. intel:iccta). 

J\[. lClltiginosa Zahlbl·. 
l\:I. amotn, .:\."1. 
1\1. cOllstrictelln, 

.\. L. Sm. 

Apo. sumll, numerous; sp. 20-2il I" x 2. ]\1. lelltiginosula 
10-11 1-'. n. .\.. L. Sm. 

Apo. with wrinkled disc; sp. 17-19 I" x 
7-81'" F ..................................... 7. ]\[. proximclb Nyl. 
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Apo, with open di"c: "P, 27-32 fl- x 
12-16 I" E. ................................... i), :JL dipla~ioopom /j'LhluL 

.\po, roundish, plane: sp. 17-21 fl- x 
7-10 fl-. R. .................................... 1. :JI. och1'othalamia Kyl. 

B. On rocks. Tlmllus thin, greenish. 

c\po. with narrow disc; 8p. colourless. 
21-28 I' x 91" n. .. ...................... S. :JI. in1.erjccta .\. L. Sm . 

. 94. OPEG RAPHA H lllllh.- Tlmllus cl'ustaceous, deyeJoped 1111(101' the 
bark or superficial, generally thin, ;;ometimcs w[tnting. .\lgal cells Trm
lepohlia. Apothecia (lirPll,p) black and Clll'hOllftCeOllS, sl1l'crficbl, rarely 
innate, elong,Lte or short and roundish, simple 01' brancho<l with propel' 
margins only; di"c slit-like. rarely flnttone<l: asci broadly cla\"ttte Ol" 

elongate, usually S-spored; 'POl'OS colonrless or hecollling brownish, linear
oblong, fusiforlll or acicular, iJ-lllulti-septnte. 

The thallus of corticolous specie:; is mainly <le\"elope<l below the bark 
(hypophlmodal) amI is genemlly yisible ns ,1, thin film or stain of a whitish 
01' brown colour; on rocks it often attains to greater superficial thickness. 
The lirell,p [Ht' superiici[d (innate at first in (). hCl'jJetil'rI). ,mel are often 
variable so that spore chal'hcters are important in tletermillation. 'Where 
not indicated the spores are fusiform. 

*SPOl'CS 3- (rarel,r 4-) septnte. Apotheeia vari
able. 

On trees, rarely on pales. 'fhallus inllucrsetl. 
Apo. short, crowded, dilated in age; sp. 

17-27 fl- x 4-5 fl-. F. .................. 1. O. herpeti~a .\oh. 
Apo. black groups; disc uniform; "p. 

obovatc-fusiform, 16-20 fl- x 4 fl. C. 3. O. tttm Perf. 
Aro. stouter, prominent; disc ulliforlll; 

8p. 17-28 fl- x 5-7 fl-. F. ... ...... ... ... 5. O. betulilla tilll. 

On rocks. (0. saxicolll val'. Decandollei 
and O. calcarol, chiefly calcicolous,) 

Thallus light in colom (grey or brown 
in O. saxicola). 

CaOl + red. Thick, farinose. Apo. short. 
pruinose; 8p. 15-17 fl- x 3-4 fl-. It. 9. O. gl'lllllUlosa lJuf. 

]~(CaCl) + red. Thiel" farinose. Apo. 
short, pruinose ; sp. 14-21 fl- x il-;; fl-. 
H. ............................................. H, O. mirinca btirt. 

Thin, scurfy. Apo. scattered; sp. ellip-
soid or clavate, 16-1S I' x 61" S... 7. O. saxicola Ach. 

,\po. c;ongregate; sp. more elongate, 
21-26 fl- x 5 fl.. b .................... . Ytlr. Decandollci Sti~. 

Scanty, granulate. .\po. short; 81', 16 fl
x 4 fl-. R.................................. H. O. "trula Xyl. 

1'hin, areolate. Apo. short, pruillo~e; 
sp. oblong, 15-17 fl- x 3-4 fl-. It. ... 10. O. nothiza :\yl. 

T"rtareouR. Apo. curved, congrl'gate; 
sp. subda\"ate, 14-18 fl- x 4-6 fl-. C. 

~c[mt.Y' Apo. seattered. F ........... . 
11. O. e[llcure,\ 'l'Ul"Il. 

f. heterolllorph'l • . • . 
A. L. Sm. 
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O],,,olete .• \po. stoutish. in aen~c gronps; 
sp. elollgate·Oyu te, 16-24 I" x 4-6 /". 
::-l ................................................. 12. O. contluem; :-Jti:-:. 

Thin, 'll'('olate, yellowisb. ,\po. scattered; 
sp. 1:;-18 I" x {Hi 1'" 11................ 13. O. x,mth()(les :\,\'L 

, **SPOl'CS ;')-7 ·ocptl1te. .\pothecia Yl\l'i"blc. 
On trees or ,,·ood. Tballlls inllner,.;ed . 

. \po. promillent. stonti,h; sp. bt'o",lIy 
fusiforlll, 20-BO I" x 7-\) fl. C ....... Hi. O. Yl1l'i,l l'c1's . 

. \po. prominent. slcll<lPl'; 'po I rarely 
9·sept.) 10-27 I' x 2-.1, I"~ C .......... 17. 0. yulgl1t<l .\ch . 

. -\po. ill radi'lte stclhte groups. C.... \·'lr. siderdll1 Xyl. 
On sHndy soil Hnd 01<1 \\'00<1. 

Allo. iong, ill group": sl', ;:0/, >; -{ ·fi I"~ 
)t. [(,hannel hhtlllls\ . IH. O. [\t'cnised,~ XyL 

On rock,;. Th'lllu8 thill. 
Brown. wliowish·sorel]i"Lt-. with hIne], 

lille~ .. \.po. short: sp.1I3 ·21 f' :< :: . .f II. 
S .............................................. 19. O. zonatel Koer1>. 

Yellc)\\'ish·green. areobt" .. \po. minute; 
sp. 23-25 f' x 8-9}t. (",1. It ....... Iii. O. paraxantho<1es Xyl. 

Scanty, white. c\.po. sbort; sp. 17-21 I" 
x 4 fl. S. ......... .. ........... 20. O. c;[·:.;a1'iem,is Xyl. 

Light, tbrk. 01' ""mting. c\.l'u. slender, 
long; 81'. 20-2H }' x ij, ii 1-" 1:. ...... 21. O. lithYl'g,1. ,\ch. 

Brown, continnou~. .\.po. liIll'Ul'. slllall; 
sp. B2/, x (51'" n ...................... 22. O. lithyrgodes Nyl. 

Light, pllIYcl'ulent .. \.po.Iong awl stout; 
sp. 25-31 11 x 5-6 f' (eentral cells 
Llrge). H .................................. 2;3. O. Leightonii Crolllb. 

***::;po1'el> 7-17 ·septate. 
On trees or on wood. 

~\vhitish. Apo. prninos8; sp. 22-30 I" x 
41-" :F ..................................... 2.1,. O. IYllce" BOlT. 

Thick. dull·hl'ownish. ;\1'0. stout; :.;p. 
ilO-GO I" (or more) x 61-" H ......... 2:;. 0. p1'ooodea .I,_ch. 

Thin. ol'owni,h. Apo. small. sc"tterc(l ; 
sp. 40-80 I-' x 6-7 1-" F ............... 26. O. liridis l)er,. 

Apo.longer,massedingronps. Yew. F. f. taxicob Cl'olllb. 
Thin, brownish. .\po. roundish, flnt· 

tened; "p. lllulti· sephte. long. 
Holly. n .................................. 27. 0. imolut" Kyl. 

93. GRAPHIS A(lans.-Thallns cnu;taeeons, dew loped undet· the barl, 
or superficial. Algal cells l'J'l'lltepoidill. Apothecia [lil'elLe) mostly blaek 
and Cllrhon:lceous, elong>lte, rarely roundish, immersed then erumpent. 
simple or b1'anche,1., the proper lllllrgins prominent, fUlTowed 01' eyen, 
lJJ'potheciull1 colourless or dark-coloured; asci cluyute 0]' elongate, usually 
8·spored; spores colomless. elongate, plmi.septate, the CE'lls tl'llllsvel'sly 
lentifol'm. 

The'gcllu~ ,litters from O]JI'f/l'lIjJTta in the generally larger li~cll:r, Lut 
chietly ill the chamctcl' of the SpOl'C eells. Arost of the species arc 
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corticolous. :The furrows along the margins of somc lil'elLe <tn, (lue to 
new disc formations and become more distinct with age, they M'e somEtimes 
difficult to determine. The lirelLe of all the species val'.)' in their ilrmngc
inent on the thallus, in length. and ill ,ddth of tl1e disc. The spores may 
beCOlllP brownish b~' <legpllCl'<1tion. 

Fru, ti.f,-f)jjegl'((pha (ltra Pel's. Fw. e,J.--f';l'((jlhis eleyuI16 At:li. 
1. Plant on hark. 2. V l'rticlll soctin!! of 

apothl'eilIll) X tIn, 3. A:.;ens wit]1 ~plll'l':-; 
allti par<lphy::.i:-:, X :~G(\. 

1. Plant 011 })<'1l'k. :2. VCI'Lical section of 
apot,]wCilllll X [in, 3. Ascus \.ynh spores 
all\ll)al';lphysi~ X ~5f). 

*:'IIargins morc or l(,ss 101lgitlHlinally flll'l'O\yel1. 

Sp. 10-12-sept., ;);;-5;") fl x H-ll fl. Trees. 
C ............................................... . 

Apo. pnmllel, ratlw[' 101lg, f. pl/mUdr/ 
L"ight.; mdiate-,telbtc, f. ~Idll/tl( 
Leight; aggl'ega.te in grollps, 1'. ('O(t~ 
('t'IT,d(t Leight. 

I 

1. G. clegans Ach. 

Sp. 7 -ll-Kept., 35-45 p. x 7 -11 fl. Hocks. 11. 2. lx. petrilltl ::\yl. 
1\ + y, then orange. Sp. 10-12 sept., 

:35-451-' x 8-10 fl (odarger). Holly. 11. 13. G. mmificans I\"_rl. 
**.Hargins not furrowed. 

TJiallus cream·coloured 01' olin!cCOllS, 
generally, immel·sed. 

Dp. 7-1O-sept., 20-..(;; fl x 7~10 1" 'rr~c,. 
C .............................................. ..(. G. ,;nipttt .\d1. 

Apo. parallel, f. recta Leight. F. 
III stellate groups; disc oftell 

pruinose. S. ............ Yar stelbt" :'II 1111r1. 
Thrlllus whitish, superfieial. 

Allo. crowded, Burred; ,lise .'UUl'1'llj. 
nose. C..................... ............ Yar. "erpelltiua X yl. 

Apo. long, curved; disc plalte, prui-
nose .• R. ................................ \':ll·. puh'enllenkL Ach. 

g6. PHlEOGRAPHIS :'I[uell..Arg.--Th:dlmc; ernst:1ceons. immersed or 
~ulll'rtieial. _\lgal cdis Trl'ldcpholia. Apothccia (lire!!",) mostly black. 
elongat.; 01' mrely roundish; sJlores 8 in the a,cns, becoming bro\\'ll,> plnri
liepbate; spore cells transversely lentiform. 

I 2 
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Distinguished by the brown colour of the septate spores. Britioh 
species are corticolous. 
Light.coloured, rather sllOrt, immersed; disc 

plane, naked or pruinose; hypo. colour· 
leEs; sp. 5-7·sept., 28-38 fl X 9 fl. S ...... 1. Ph. inusta MuelI.-Arg. 

1\1ore elongate, acute at ends, f. divaricata 
A.L. Sm. 

Short, crowded. F......... ......... ...... ...... Val'. macularis A. L. tow. 
K + y, then red. Light - coloured. Apo. 

branched and radiating; disc plane, prui
nose; hypo. thin; sp. 7-8-sept., 42-48 ,t x 
9-12 fl. C .......................................... 2. Ph. dendritica Muell.-Arg. 

Kf + y. Pale-olive or dark. Apo. with white 
pulverulent margin; disc plane, pruinose ; 
hypo. dark; sp.5-7-sept.,17-33flX6-Sfl. S. 3. Ph. Lyellii Zahlbr. 

97. GRAPHINA MuelI.-Arg.-Tlmllus crustaceous, immersed 01' super
ficial. Algal cells Trcnilpohlia. Apothecia (lirellte) elongate, the propel' 
margins furrowed or simple; spores usually 8 in the ascus, rather large, 
colourless, muriform. 

Distinguished by the colourless ll1uriform spores. British species are 
corticolous. 

Thallus light coloured. 
Thin or thickish, tartareous, crowded; disc 

narrow; hypo. colourless or brownish; 
sp. 30-75 fl x 15-20 fl. F .................. 1. G. anguina Muell.-Arg. 

Apo. in stellate radiate groups, f. I'(uliatlt 
A.L. Sm. 

Thicker, pulverulent. Apo. fiexuose; disc 
often dilated and pruinose. F. 

Ie + y. Thin. Apo. scattered, short; disc 

Val'. pulverulenta 
A. L. Sm. 

broad, pruinose ; sr. 3[)-48 fl x 12-20 fl. R. 2. G. inustula A. L. Sm. 
Thin. Apo. elongate; disc narrow; hypo. 

dark; sp. 30-45 I' x 10-18/-,. F ......... 3. G. Ruiziana Muell.-Arg. 

FA~1ILY XXV. CHIODECTONACElE. 
Thallus crustaceous. Alg'Ll cells usually Trentepohlia. Apothecia 

aggregate in specialized prominent stroma-like portions of the thallus 
(verruciP), deeply immersed, immarginate, small and punctiform 01' 

elongate; asci elongate-clavate; spores elongate, pluri-septate, colourless or 
coloured. 

Characteri;led 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 01' thinly black. 

8pores colourless ................................. 98. Enterographa. 
8pol:es brown .................................... \)9. Sclerophyton. 

H,Ylwthecium thick and black .................. 100. Chiodecton. 
Apothecia marginate; spores colourless ...... 101. Glyphis. 
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98. ENTEROGRAPHA Fee (Stigmatid'illin,Meyer}.-Thallus crustaceOu8, 
thickish, limited by a black hypothallns. Apothecia aggregate in lines or 
solitary, roundish or shorbly elongate, imllltlrginate, deeply immersed in the 
verruc[B; hyp()thecium colourless or thinly black, paraphyses slender, 
branched; spores 8 in the ascus, elongate-fusiform, colourless, pluri-septate., 

FIG. 6G.-Graphina 
ant}'ttina ~jnell.-Arg. 

Ascns with spores and 
paraphysis X :2;')0. 

~~,;~:72 
2 ~ZL:A~~_~ 

n \, 
I 

};·IG. 67.-Rnteroarapha cra8Ba Fee. 
1. "plant on hark. 2. Vertical section 

of thallus and apothecia X 4U. 
;{. Ascus with spores and para· 
physis X 375. 

FIG. 68.-Sclerophyton cil'_ 
C'lt/rnBcl'ipturn A. Zahlhl'. 

Ascns with spores 
X 300. 

, 
The a.ceply immersed blackish fructifications somctimes resemble 

perithecia as the disc may be contracted to a srnall opening. The 
graphideine character is apparent in species with elongate apothecia. The 
species grow mostly on trees. 
Thallus whitish to cream-coloured or brownish. 

Verrucffi fiat, wide spreading. Apo. puncti
form, generally in lines; sp. ii-7-sept., 
24-·35 p x 5 p. Trees. C ..................... 1. R cr:1ssa VI~(·. 

Thicker areolate thallus, f. 8l1xico/n 
Cromb. Rocks. R. 

Verruca' fiat, small. Apo. small oblong, 
mri:1ble; sp. 5-7- (01" more-)sept., 25-30 p 
X 4 p. Rocks, rarely trees. F ............. 2. E. Hutchinsim Koerb. 

Verruca~ thickish sprmlrLing. Apo. elongfLte ; 
sp. up to lB·sept., 38-44 I' x 4,1. Trees. It. 3. B. venosa M'lssal. 

99. SCLEROPHYTON Eschw.--ThalluR C1"USt~ICCOUS. Apothecia roundish 
01" elongate, thickly g1"ouped, oftCll contiuent; hypothecium colourless; 
paraphyses slender, branched; asci clan,te, 8-spored; spores elongate
clavflte or fusiform, plurisept'lte, brown. 

Differs from Nnt('rographa ill the b1"own sp01"es. In the single British 
species the fertile verrUCle are scarcely distinguishable from the thick deeply 
cracked thallus. 
'l'hallus whitish, thick. Apo. punctiform, 

flggregdte, solitary 01" in lines; sp. 4-7-sept. 1. S. eirculUsc1"iptul11 , 
20-2ii p X 5 p. Rock; (not calcareous). F. A. Zahlbr. 
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100. CHIODECTON Ach.-Thallns cru~taceous, whitish, thin or thicki~h. 
Apothccia black, immersed in the Yen'nc'p, often confiuent 'It the bast:; 
hypothecium thick, blackish· brown; pamph'y~l's s}.;mh'r, hranched; spon" 
elongate, 2-plllri-septate, colollr]cHi. 

Distinguished by the thick dark h,vpotheciulll. ~\Vhell several fruits tirE' 

3 
}'IG. G9.-ChiIJdecton albidum Leight. 

1. Plant on rock X 10. 2. Verti('al sectioll 
of thallus aIH1 apotheda X 25. :t Ascus 
with sp()r~s and pal'aphyse~ X 400. 

FIG. 70.-Glyphi8 lalJ!rrinthica, Ach. 
1. Plant on bark. 2. Vertical section of 

thallus and apothecia X 30. 3. Ascus 
with spores aud paraphysis X 250. 

confluent tL stromatoid structure is formed. The British species are all 
rare, they grow in S. England, the Channel Islanas or S. and IV. Ireland. 

On rocks. 
Thill pulverulent. Sp. 3-sept .. 30-40 f' x 5-6 11. .. 1. C. albidnm Leight. 
'rhick, cretftceon~. Apo. prllinose; sp. 30-40 fl 

x 3 fl ".", .............................................. 2. C. petril!um Del. 
Granular. Sp. oblong-cla"ate, 3-sept., 11-16 I' 

x 3-5 Jl ................................................. 4. C. subdiscordrms Nyl. 
On hark of myrtle and heath. 

Gmnular ~r fal'ino:-;e. Sp. 2-3-sept .. 36-48 Jl 
x 4}1 ................................... , ............... B. C. l1lYl'ticolum Pee. 

101. GLYPHIS Acll.~-Thallus cl'ustaceous with more or less prominent 
verruca'. Apothccia immersed, roundish 01' elongate, simple or brallched, 
with a dark n1argin; paraphyses simple; asci elongate, 4-8-spored; spol'e~ 
elongate, pluri-scptate colondess. 

Essentially a tropical gellUS. In the single British ~pecies (from 
Killarnev) the thallus is \\'hitish or bro\\'l\ish·olinteeous alld thin, with 
white pl~l\'l'l'ulcnt H'l'l'HC,e. 

Apotheci" slollder, in rdiculate lines; sp. 3-5-sept., 
21 Jl x 6';; }, .................................................. U. lahyrinthicfI Ach. 
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SEHIES u. PYRE N 0 CARP E lEo 
This lleries corresponds with Pyrenomycetes among fUJlgi; the fruiting 

body is It closed perithecium, mostly opening ,tlJo,-e Ly [, pore or ostiok. 

l'erithecia solitary. 
Thallus eYident. l'erithecia opening lJ.\- " 

pan'. 
Algal cells ]If'yxophyce't>. 

Tlmllus minutely crust"ceom;, squamu-
lose 01' fruticose .................... . 

Algal cells Chlorophycea" 
AlgR' Protococcace<p. 

'l'hallus squamulose or folio,;p ...... . 
Tha,llus crustaceons ._ .. _ ............... _ .. . 
Alga' Tn'ntepohliace'"l' .................... . 

Tlmllus not eyic1ent. Peritheci:t without t1 
poro ............................................ . 

Pcrithecia compound or unite(1. 
l'erithecia in t1 COI11111on stroma ........... . 
Perithecia in n common peridiulll ..... , .. . 

XXYII. llgIDIATOCARPACF:,R. 

XXYIII. \,gJ:RucAmAcE"~'~. 
XXIX. PYHE;<;CLACEJE. 

XXXI. 'l'RYPE'l'HELIACE.i.:. 

XX.XII. ]II YCOPOHACEjE. 

FAMILY XXVI. PYRENIDIACElE. 
Thallus minutely crustaceous, s(}uamulose or frutico~e. Algt1l cells 

:\Iyxoph:vce,t·. Perithecia superfic'ial or immersed; spores 4-H in the 
[tSCUS, simple or septate, colourless or coloureu. 

'l'he family is poorly represente(l in the British Isles. PYTcnid ill III ::\.\'1. 
is a doubtful genus. "LophotheZillln" ~til't. formerly illcluc!ed hfLS proY",! 
Oil eXiLmillfLtioll to be the fungus, l1[icrotftdill, pamsitic Oil the i''1uamul,,~ 
of StercocauZon condensaflll1l. ObrY"III11 i,; parasitic. 

Tlmllus squamulose. Peritheci" wanting ...... 102. Coriscium. 
Thallus minutely shrubby ........................... 103. Pyrenidium. 
Thallus wanting ....................................... 10·!' Obryzum. 

102. CORISCIUM \\'ainio.-Th,dlus s'luHlllulose, lower surface of loose 
straggling h:vplue. Algal cells Microcyst is (Po/ycoCC1l8 Knetz.) occurring ill 
compact crow([e([ groups. l'eritlwcia and spermogones unknowll. 

Fonnerly indudecl in N()l'mandina, but placecl Ill're because of the 
hlue-green gOlliclia. There is only one widely distributed species, the 
thallus of which consist,; of c1'o\\"(I"'<1 or SClltterC<l s(luamulcs, bluish-greell. 
white below, rounde<l or neatly crelJate-lobatc, witl, pale npturnetl edg"s 
less or lllore than 2 mll1. in tlialll. 

Oil tnrf~' soil, Oil mosse8, in bOg8, ctc. C ................. C. ,-il'ide A. Zaltlbr. 

100. PYRENIDIUM Nyl.--Tlwllus minutely fl'uticose, rising from a 
crustaceons base, \yith " distinct plectenchymatolls cortex. Algal cells 
Nosfoc: l'el'ithecia innate, opening )',Y a port'; spores oblollg-epipsoic!, 
bl'ownish, septate. 
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.\ lllonotypic gcnus rocorr1e,) only froIll S. 'Hu1 t>.IY. Ellglall<1 \III 

oocblcoous 01' calcareous pebbles. ,\s Ims beel! sliggested the pE'rithe("i\l]ll 
may be that of a fungus parasitic on a lichen. presumably a Leptorrinlll. 

Spores 3-septate, brownish, 20-24 fI x 8-9 I' ... I'. adinellum Nyl.. 

104. OBRYZUM Wttllr.-Thallus nOlle. Perithecia minute, globose. 
immerscd ill the tissue of the host-plant or almost superficial, opening 
abo\"c by a pore; p,uaphyses none; spores S ill the ascm;, fllsifol"lll, 
becoming 1- or 1ll0re-septl1te, colourless. 

The species of this genus are frequently classified among fungi. Abl)(\ 
Vonaux hl1S inclu<led the British species under Splw:rulina. 
On LepiogiullI. 

l:'erithecia immersed Ot" superficial. Spores 
guttulate, 16-21 I' x ;3-6 I'" .................. 1. O. corniculatllm IValll". 

On Coli e?na,. 
Perithecia projecting like millute goWen 

balls. Spores .'l-5-sept., 2B-27 I' x 4-5 /, .... 2. O. dolichoLeroll Ny!. 

FAMILY XXVII. DERMATOCARPACElE. 
Thallus foliaceous, squamulose or subcruRtaeeous, corticate on one or 

both surfaces, or non-eorticate; under surface naked or with rhizinH'. 
Alg'll cells Protococcace,p. Perithecia simple, more or less immersed in the 
thallus, opening by a pore at the apex. Spermogones with short straight 
spermatia. 

The thallus when foliose is thick [lm1 leathery. The perithecia of Enilo
('arpon contain hymenial gonidia, which escape with tbe ascosporcs as ill 
Stal/Totliele. 
Goniclia not presont in hyrnenium. 

l:)pores simple ..................................... 105. Dermatocarpon. 
Spores septate .................................... 106. Normandina. 
Spores muriform ................................. 107. Dacampia. 

Gonidia present in hymeniull1. 
Spores muriform .................................. 108. Endocarpon. 

10;3. DERMATOCARPON Eschw.-Thllllus foliose 01' squamulose, corti
cate on both surfaces or on thE, upper surface only, sometimes with 
rhizi]);p. Perithecia immerse!l in the tllC111u~, globose or omte, with a pro
jecting ostiole: paral'h.\"ses usually mucilaginous am1 cohering, or sparingly 
cle"elopetl and branchetl; spores 8-16 in the ascus, siltlple, colollrless. 
*Thallus foliose thickish, grey to brown. 

Lobes mostly from olle centre, simple or 
llm~sed. l'eri. prominellt. Damp 
rocks. C. .................................... l. D. mini"tulll Th. Fr. 

Val'. leptophylluJt1 Dalla 
Toae & Sarnth. 

Lobes smallcl". R. .......................... . 

Lobes IlUll1.erOUS, a.sc.endillg. C. . ... ,. V\\1'. complica.tum Th. Fy. 

Lobes numerous, spreading. Peri. innate. 
Rocks under water. F ................. .. 

r,~obe\-l minute, crisped and recuryed. 
2. D. a'luaticnID A. Zahlbr. 

Maritime rocks. n. .................. .. "ar. ellplocum A. I~. Sm. 
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"*Thallus squamulose. S'lumnules various. 
Brownish-rea, rhizinose below. Sp. liJ-

18 I' x 8 p. Earth alllong rocks. F. oJ. D. Lwlllleulll ... \.. L. Sill. 
Browll or dark fibrillose below. Sp. 11-

16 I' x 6-8 p. Ground and walls. F. 4. D. heplLticum Th. Fr. 
Appressed, grey-brown, black below. 8p. 

18-22 I' x 8-11 1" Ground. F. 5. D. cincreum Th. Fr. 
\.ppressed, pale dusky-oliye. Sp. 40-4;' I' 

x 151" Rocks. R ......................... G. D.macrocarponA.L.Sm. 

}'YH. 71.~('(j}"i.'~ci1t1n viririe A. Zahlh1'. 

Plaut from soil. 

106. NORMANDINA Nvl.-Thallns squamulose, the squamules adnate. 
aised at the llmrgins, non-corticate. Perithecia immersed; paraphyses 
mnting; spores cylindrical, plnri-septate, colourless, becoming brownish. 

A monotypie genus, the single species being of yery wide distribution 
'nt ·not yery common. The rounded squamules, daint~· and shell-like, 
pread over mosses on trees. 

flnuC'ous - greenish - grey. Spores 6-7 -sept .. 
28-40 I' x 6-10 I' ................................. N. pnh,hell[~ Cram!>. 

107. DACAMPIA 1Irtssal.-Thr,llus squamulose, sprcluling with n bbck 
llbicnlulll. Perithecirc entire, l>hwki"h; pal'[tphyses persistent, branched; 
sci ,elongate; spores cllipsoi<1-fusifonn. Yarionsly septate and lllUl'iform, 
rown. 

In transverse section the white thallus cOlltmsts strongl,\! with the stout 
ark-brown hypha, of the snbiculUll1. The perithecin rise from the 
ilbiculum. Dacampia is anlOuntain lichen; it is plentiful on the summit 
f Ben Lawcrs. 

vhite, f,.rinose, not corticlLte. Sp. 20-35 f' 

x 10-12 fl .......................................... D. Hookeri ::\h,ssal. 

108. ENDOCARPON Hedw.-Thallus squanmlostl or almost crust:'1C\)ous. 
orticate on both surfaces or Oll the upper only. Perithecia imlJ1('l's('d, 
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containing hymenial gonidift; the ostiole more or less prominent; para· 
physes mucilaginous, disappearing; spores 1-6 (nsually 2) in the LtSCns, 
elongate·ellipsoirl, llmriform, brown. 

Distinguished from Dcrmatoca/'pon by the hymenial gonidia and by the 
muriform spores which in all the species measure up to 65 fJ- x 19 fl. The 

'species grow on soil or on mud walls. 

Sq. brown, small, closely appressed, scattered. 
Ostiole black ____________ . __________________________ L E. pusillmn Hedw. 

Sq. brown, rather larger and lobed. Ostiole 
powdery with soredia . __________________________ 2. E. sorediatum Hook. 

Sq. pale· brown, minute, crowded imbricate.' 
Ostiole black ______________ ..... ____ .. ________ ' __ . __ 3. E. pallidulll Ach. 

:FAmLY XXVIII. VERRUCARIACElE. 

Thallus crustaceous, superficial or deyelopcd within the substratum, not 
corticate. Algal cells Protococcaceffi, somctimes present ill the hymeniulll. 
l'erithecia simple, globose 01' semi·globose, more or less immersed, opening 
by a pore at the apex (ostiole); asci 2-8· spored ; paraphyses disappearing 

:1i'IG. 'i3.-Endocarpon pmdll'Ulil Hedw. 
1. Portion of plant X ca. 12. 2. Yel'tical 

section of thallu5 aud perithecium 
X 50. ;~. Asens with spores and hyrne
ni.al gOl)idia X '210. 

d 
,I 

, II 

f 
3 / 

ltIG. 74.- Verrucaria papillosa Ach. 
1. Purtion of plant X 10. 2. Vertical .ectioll 

of thallus and perithecium X 75. :1. Ascus 
with spores and paraphyses X 300. 

in mucilage or persistent. SpermogoneB ,yith septllte sterigmata and 
oblong Ol' ellipsoid pleurogenous spermatia. 

Distinguished by the crnstaceons th"llus, bright· green gonidia and 
simple perithecia. 

Gonidia not present in hymeniUlll. 
Paraphyses disappearing. 

8pores simple, ellipsoid ................................. 109. Verrucaria. 
Spores simple, vermiform ................. , ...... ,., .. ' 110. Sarcopyrenia. 
~pores 1-3-septate __ ....................................... 111. Thelidiuffi. 
Spores muriform ...... , ... , .. ,., ................ , ......... , 112. Polyblastia. 
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Paraphyses persistent. 
Spores simple ............................................... IH~. Thrombium . 

. ~pores mul~i-septate ..................................... 114. Gongylia. 
8pores munform ........................................... 115. Microglama. 

Gonldia present in hymenium. 
Spores muriform .......................................... 116. Staurothele. 

109. VERRUCARIA Pers.-Thalll1s crustaceous, continuous, areoll,te 0] 

pulverulent, sometimes developed within the substratuIll. Perithecia 
moderate in sii:e (about '5 mm. in eli/m1.), smaller or larger, immersed 01' 

superficial, the onter wall or peridinm carbonaceous or horny, completely 
surrounding the perithecium (entire) or developed only ovcr the upper pltrt 
(dimidiate), frequently thickish abovc and thin below, opening above by a 
pore or sli); (ostiole); paraphyses 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 spec.ies are almost exclusively saxicolous; those on limestone or 
mortar penetrate th", substratum more or less, and the perithecia may be 
formei! in pits scooped out from the rock (foveolate). Many of the species 
grow in moist places in or near streams; others gro\y by the sea-shore, 
often within reach of the waves. The records of ligllicolous species in this 
ani! the following genera are doubtful. 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 ,t x 7-8". C. ...... 1. Y. mama l.Vahlcnb. 
Th. not areolate; sp. longer and narrower. 

R ................................................ . Val'. menmonia 1\:oe1'b. 
Dark-olive or -green, gelatinous, thick. Peri. • 

immersed; sp. 7-10 JL x 5-0 ft. F ... , ... 2. V. mucosa \'-ah1enb. 
Dark-olive, gelatinons, thin. Peri. more pro

minent, shining; sp. 7-10 I-' x 4-511. F. 
Blackish-green, thin. Peri. minute, pro

minent; sp. 15-18 I-' X 2-41-'. R. 
Dark shining ridges. Peri. minute, sessile; 

3. V. miC1'ospora N~>l. 
3a. V. Lo1'rain-Smithia: 

KllO\vl. 

sp. 8-9 I-' x 4-51-'. n.... ..................... 4. V. striatula 'Yahlenb. 
Th. more continuous with scattered dots 

and ridges ................................... . f. continua KnOld. 
Dark-brown, scabrid. Peri. prominent; sp. 

10-17 I-' x 5-9 fL. R. ............. ... ......... 5. V. scotina Wedd. 
Greenish-white, tartareons. Peri. prominent, 

large; sp. 18-20 I-' x 7-101-" H. ......... 30. V. prominula Nyl. 

B. Aquatic species growing in or ]lear ,treams or hl,kes. Thallus sub
gelatinous. 

Thallus dark, mostly olivtlceous, bl'own 
or black. • 

Thin, continuous. Peri. minute almost 
immersed; Ep. subglobose, 0-8 I-' x 
5-7 11. R. .............................. '" G. V. aquatHis l\Iu~d. 

~hin or thickish, smooth. Peri. semi-
immersed; sp. 19-26 f' x 8-18 fl. S. 9. V. hyrl1'eh Ach. 
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Dceply cmckcd. Peri. SCllli·illlllH'rs('c1; 
sp. IS-24 f' x 10-11/1. F ......... 10. V. ltovattt Aeh. 

'l'hieki,;h. slllooth. Peri. ;;CIl11·1111· 

mersed; sp. 17-20 I-' x 5-7 I" R. 11. V. degeneraseens Kyl. 
'rhino smooth. Pcri. emcrging; sp. 

24-35 I' x 10-16//. tl ....... ' ...... 12. V. nmrg,tCelt 'Yahlcllh. 
lteddish·grey. less gelatinous. Peri. 

almost sessile; 8p. 30-35 " x 
12-15 ". 11. ........................... 1:3. V. btebroslt Romb. 

Olin', thill. cracketl when dn. Peri. 
entire, emerging; 81'. 14-24 I' x 
6-10 I" F .............................. 14. V. aethiobol:t 'Ya.hleD1,. 

Thallus evanescent. TI................ Val'. acrotella A. L. Sill. 
Greenish, then dark. Peri. dimi(liate. 

emerging; sp. 115-241-' x 6-10 /". F. 15. Y. submcrsa Schwr. 
Greyish, fl.reolate. Peri. Oil " slight 

elcyation; sp.lS-24'1 x 6-10 I" F. 16. V. papillOSlt elclt. 

C. Npecies in dry situations-on mortar. walls or I'Ocks. 

*'rhallus effuse, cracked·areolate, thickish. 
1'ale, or olive· brown. Peri. large, 

emergent; sp.lS-35" x 10-17/". C. 17. V. viridula Ach. 
Tawny· brown, subsqumllulose. Peri. 

large, ostiole emergent; 81'. 26-HiJ I' 
x 12-201-" }' ......................... 19. V. macrostonm DC. 

**Thallu~ determinate, dark. 
Thin, cracked or uneven. Peri. emer' 

gent; sp. 16-24/" x iJ-9 I" -:'Iostly 
limestone. C ......................... 2il. Y. nign'sc('ns Pel's. 

Very thin, SUbSlllOOth. Peri. s11Iall; 
'8p.16-22/" x H-10 Ii. Mostl.v s,ma· 
stonc. S ................................ 2·1. Y. lllaul'Qides Scha'r. 

Thickish, vcry dark; sp. 18-24 I-' x 
10-121" On grallite (not British) 2;,. Y. c'ltaleptoides j\yl. 

Bright ochmceow;· red, areolttte. 
Cal. R............................... f. fel'l'ugino,",,, Luny. 

*" "Thallus determil1llte, light· coloured. C,d· 
cicolous. 

Bluish, greyish or greyish·oro\\-n, 
thick, faintly cracke(1. 1'eri. 
small; sp. 14::'19 I' x 4-7 ". S ... 2G. Y. coerule't DC. 

-:'Iollse·grey, thill, determinate or l'f)'usc. 
1'eri.small; sp.1S-24"x6-12/1. 1:' 27. Y. 11IUl'ina Leight. 

ember·browl!, jjnelv crackel]. l)cri. 
minut,,; sp. sm'all, 12" x -± I" It 28. V. piugllicula Masl'al. 

Greyish·bl·mnl, crach,d. 1'('ri. pro-
minent; sp. 11-1;' I-' x [J-l),u. H. 29. V. 'jlcloclita ~yl. 

****Thallus determinate, with mosaic-like 
areolte. Cllicicolous. 

Leaden·grey, thickish. Peri. SOllle· 

. times confluent; sp. 10-20 I' x 
5-H ". F. .. ............................ 30. V. glaucina Ach. 
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Dark-greyish-bl'own, thickish. I'eri. 
scarcely visible; sp. 11-16 f' x 
4-6 fL. S ................................ . 

·****Thallus nlenlbnmaceou8, continuom;, 
·smooth. On calcareous rocks, ±:lints 
and stolles. 

Yery thin, spot like, aaddJro\\ ll. Peri. 
small, illlmersed; sp. 14-24 I' x 
6-10 fL. ~. 

Thill, like" dark oily stain. ])"ri. pro
minent; sp. 8-12 fL x ;;-7 fL. It.. 

******Thallus tart>LreOUR, light-colonr<'Cl. Cal
cicolous. 

t l'eJ:ithecia not forming pits. 
Thill, smooth, deterlllinate. J)"l'i. 

I'l'ominl'nt; sp. 1;'-22 fL x 6-10 r. 
F ...................................... .. 

T,ll·tal·cous, broll'llisb (s('1' maritime 
species) .............................. . 

~p. allllost globolle, 10-12 I' x 
7-9 I' .............................. . 

~p. 14 17 I' x 6-7 fL ................ .. 
Thin, limited by wiue blackish lines. 

Peri. minute; sp. 12-14 fL x 61" 
H. ...................................... . 

Whitish. Peri. small, semi-im-
mersed; sp. 17-25 fL x 10-12 fl. 
C ....................................... . 

tt l'erithecia forming pits in tJw rocks 
(foyeolate) . 

Peri. wall dimi,liate; "p. 18-80 I' x 

31. Y. fuscella .\_ch. 

;)2. Y. lllt:tculifot'luis El'ell1-
pelh. 

a3. V. mutabilill DOlT. 

04. Y. Dufoul'ii DC. 

:\6. V. prominula :\yl. 

Val'. yiridllns N vI. 
Val'. minor .L I~. Slll. 

il7. V. limitatll Krelllpelh. 

B8. Y. llllHalis Ach. 

8-13 fL. C ............................ em. Y. l'l1pestris Schrad. 
Peri. wall entire, spreLLtling at bfLse; 

sp. 23-32/1 x 10-20 fl. F ....... 40. Y. illtegra Carroll. 
Th. tinged rose. Peri. entire, in deep 

pits; sp_ 24-3f; I' x 10-15 1" ~. 4J. Y. dololllitiea .:\lnssal. 
Th. tinged rose. Peri. emerging; sp. 

18 fL x 9 f' (<1011btflllly Briti"h) 42. Y. l1lannorc," Zahlbr. 
'rho ashy-grey, thill. Peri. minute, 

entire; sp.12-17 /' x ,,-7 I" R. 40. Y. pana Deakin. 
Th. thin whitish. Peri. fissme,l 

abow,; sp. 15-21 fL x 8-10 fl. 
F .... _ ................................... 4·1. Y. ciLlci,ulh DC. 

110. SARCOPYRENIA l\yI.-Thallns el'Ustacl'OllS. i'eritheein, silllple, 
scattered, \\'ith a black peridiull1, opening by llll ostiolc; paraphysm; dis
appearing; asci oblong-clavate, soon disappeariug, 8-spored; spOl'es onc
celled, colourless, eyli~ldrical-vermifol'ln, slightl." ±:lexuose or twisted in the 
middle, the ends clantte. 

Olll~' one specil's has beC'1l l'l'conled ;- .. 

Th. thin, yellowish-gt·cy. Sp. HO-40 /' x ;)-4 fl. 
::ianustone. H. ....................................... ::i. gibba :..'yl. 
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111. THELIDIUM :\Iassal. -~ ThnJlus variously crustaceous. uniforIll, 
sOllldim2s wanting, l'erithecia black. simple, superficial or iIlHner,,,.!, 
eutire or uimidiate, with a simple ostiole; puraph:p;es mucilaginous, SOOIl 

(lisappearing; asci usually somewhat large and saccate, 8~sporet1; spore's 
dlipsoic1 or ovoid, usually mther large, 1-3 s('ptate, colomless or sometillll'S 

~ brownish. 
Thallus ltnd peritheci[1 fIre similar in form and size to those of V('/'J'/I~ 

cI{/'ia, the distinguishing featm8 is the sept[ltion of the spores. The 'pecic, 

/~\ I ) liP X60c 
\\ 
\. 

e I' 
\\ I/,/IJ, 

'rrYi;' ~ ~ - ~ ---_--- \' 
l' i\ ~X;OG ' .\ d '1'1 
: 'I \ \ , . . \ 

.1 
j ,'\ 

'- \J 
:Fra, 7f),-Sarcopyrenia giboa Xyl. 

a. Pla.ut Oil l'Ut~k X G. h. Vertical section of peritheciUlU X G5. 
~. Ascus '\ ith spores X 400. (1. Spores X GOO. 

[11'8 Sltxicolous or terricololls, aud arc rather rare, or have been over· 
100kc(1. 

*Spor('s l~s('ptate. 
On c'llcarcons rocks. 

Peri. rather large, not forllling pits; sp. 
20-32 fl x 10-18 I" \'). 

l'eri. forming pits; sp. 25-Cl8 p. x 12-17/1. 

1. '1.'h, pyrenophorulll 
)'Ia~~'l]. 

S. , ........................................... , .). '1.'h. illllllersulll :\I utld. 
On siliceous l'ocks, peritheeia raiher smalL 

Thin, pale; sp.12-17 I-' x ;;-6", H. ''' .. 2. Th.mesotropumA.L.i:illl. 
Thin, greyish green; sp, 22-30 fl x U-12 1-" 

H ... ' ... '.' ... ,." .......... , .. , ..... , .. , ... ,.' 4. Th. )<yhtndcriKrcmpelh. 
On soil among mosses. 

Thin, green or dark; sp. 16-28/, x 7-11 p.. 
U. ........................... , .. , .... , .. " ..... 4a. Th. tel'l'Ciitre ,,'ats. 

*-::;por8s 3~septate. 
On calcareous rocks. 

Peri. minute, superficial; 'p. 'W-32 p. x 7. Th. micrOCal'plllll 
12-141-" n. ,\, L. Slll. 

l'cri. larger, forming pits; ,po 35-5:1 ,.,. x 
12-21,.,.. n. .. " ....... " .............. ,,' 8. Th. inCayatulll Mudd. 
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On siliceous rock". 
Peri. slllall; sp. 21--821-' x 10- l;, 1-" Stolles 

in stremns. It ............. __ ............. d. Th. c,\tamctt1r1ll11 :\ll1ch1. 
Peri. larger; sp. 35-50 I-' x 1:3-20 fL Dalllp 

·rocks. F. . ................................ G. Th. p;lpulare Am. 

112. POLYBLASTIA Mass,ll. - Thallus variously Cl'Ust"ccous, sonlC
times dcvelope<1 within the substratum. Pcl'itheci>t "imple, superficial or 
immersed; ostiolc a silllple pore; paraphyses mucilaginous, disappearing; 
as~i broadly clayate, l-S-spore(l; spores irtrge, ellipsoid, llluriform, colour
less 01' dark-coloured. 

Hesembling VC}'/'Iu'(/ rill in tlmllus mlfl pcritlleci;t, but dift,'ring in spore 

FI(;. iU.-l'heliclitlill fJYl'ellU
J1/toJ'um KOCl'h. 

FIG. i"'i.--·j'olylJ/a.'5tirt thdelJdt'8 Th. Fl'. 
",:\selis \\ ith spores allli paraphysis 

_\SCIIS wlth spores X :m(). X ca. 0,). 

chamcters. The spores may vary gl'catly ill size ,mel for111 anJ in septation. 
The species grow on rock, or soil, or on mossy earth. They are all rather rare. 

*Hpores colourless. 
On calcar('ons or ,iliccous rocks. 

Peri. morlerlJ,te, prominent; sp. 24 -42 I-' 
x 16-21/, ................................ .. 

Peri. small, crowd"d; sp.1H-2tll-' x 11-16/, 
Peri. moderate; sp. 40-:30 I-' x 16-20 I' 

(on lllortar) ................................ . 
**Spores becoming In-OWllish. 

On calcareous rocks (forming pits). 
Peri. modernk oj' stl1iLll; 8p. 40--4;) I' x 

12-17/.1 .................................... . 
Peri. Sill;lll; 8p. 22-,]0 I-' x 12-15 I-' ...... . 

On ~iliceolls rocks. 
Ped. mostly lllonerate, p'lpill"te; sp. 

33-G2 I' x 17-82 It. ...................... . 
On moss,)' earth. ThnJlns \>triable. 

\Vhitish granular. Peri. minute; '1" 
15-80 I' x 9-14 I' ...................... .. 

Dark-brown, gillatinous. Peri. prolllinent; 
sp. 30-4:3 I-' x 12-21 f' ................ .. 

Gn:enish - oli'·;1CCOllS. :-->[1. -lO ,;0 I-' x 
16-20 I' ..................................... . 

Brown. ;:';p. mostly '2 in the ascus, 
60-132 I-' x 21-[;11-' ................... .. 

1. P. intel'cedens Liil1nr. 
d. P. fnscoal'gilhtecl\ .\_nzi. 

10;\. 1'. lllol'tcnsis \Vats. 

4. P. Schntderi .\_. L. Sm. 
;,. 1'. deminut,1 .-\_l'u. 

G. 1'. iuumbrata A. L. Hlll. 

9. I'. Sellcltnel'i KrelllJlelh. 

10. P. gelatinosa Th. Fr. 

lO'L 1'. mortensis 'Vats. 

11. P. tristicula Th. 1/1', 
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***oporeB becoming dark·brown. 
On siliceous rocks. Perithecia mthcr 

large. 
Thickish, w1·inkled. Peri. semi·im-

mersed; sp. 60-84 Jl x 24-45 J' ... 12. P. theleodes T:1. Fr. 
Thinner and gelatinouB. In streams f. inundata Th. Fr. 

Thin. l'eri. sessile; sp. 26-40 Jl 
x 13-21 Jl ...•............•....•........ 13. P. scotillospora Helll). 

Th. thin. Peri. innnet'sed; 8p. 46-06 Jl 
x 23-33/, .............................. 14. P. Henscheliana Li.inm. 

On rno~~\' eftrth. 
Black: Peri. slllall; sp. 21-86 f1- x 

9-14 Jl .................................... Hi. 1'. Iligntella .\. L. om. 
Greenish 01' (bl'k. l'el'i. small; sp. 

IH-2.8 Jl x 7 -\1 Ii. .... · ... ·· ............. 16. P. gothica Th. Fr. 

ILL THROMBIUM \Valll'.-'l'h,tllus cl'llRtaceous, uniforlll. sometiml'" 
developed within the subHtratUll1 or altogether wanting. Perithccia simple. 
immersed or superficial, light. 01' aal'k-colomed, with a porifonn ostiole ; 
paraphyses persistent, "lender, bmnched; spores 4-8 in the ascus, ellipsoi(l. 
simple, colourless or brownish. 

A small genus of rare lichens, (iiilering from Vel'rucaria in the persistent 
paraphyses. The 8pmes al e fairly "mall. 
On rock~. 

Bright-green, 
imrnersell_ 

Reddish-brGwll, 
whinstonc. 

On soil. 

thickish gelatinous. Peri. 
Maritime ............... " .. .. 
thin. Peri. sessile. On 

Pale, gelatinous when moist. Peri. small, 

l. Thr. hetevirens A. L. Olll. 
3. Thl'. thelostolllum 

.-\.. L. Slll. 

immersed .................................... '" 2. Thr. epigaoum 'Vallr. 

114. GONGYLIA KO€l'b.-Thallns crustaceons. Perithecia almo,;t sessile. 
soft in texture, bright· or dark· coloured, with a poriform ostiole; para~ 
physes slender, free; spores 4-8 in the "scm;, acicular, straight or somewhat 
Lent, colourless, 111ultiseptate_ 

A small genus with few repl'esentfttiv8s in Europe. The ostiolc tends to 
\viden out at maturity 00 that the perithecia seem to become almost 
disciform_ 
On sandy soil. 

Bright.green. Peri. shining b1[1.c].;:; sp. 
60-85 f1- x 2-3 I" R........................ 1. G. \-iridis A. L. :)lll. 

115. MICROG LJENA I\.oerb.-Thallus crustaccous. l'erithecia immersed 
or almost free; paraphyses persistent, branched; sporeB 2-8 in the ascus, 
ellipsoid, llluriform, cololll'less or brownish. 

Similar to PolybZastia ill spore characters but differing in the persistent 
pHraphyses. The perithecilt are blael, or brown above and nearly always 
paler below. The th",llu8 is Yariable in colour and thickness. N one of the 
species are frequent. 
On trees. 

\\,hitiGh. thin. Peri. imlllCl'Sell; sp. 1\)-38 I' 
x 11-18 Jl •.. ............ ...... ......... ......... 1. 1\1. ll1odc~ta A. L. Sm. 



On rocks. 
Pale· yellow, in fragments. Peri. small, 

almost sessile; sp. Hl-20 I' x 10 I" 
Yellowish·brown, thick. l)eri. immersed; 

sp. ;10-46 I' x 12-161' ... 
\Vhitish granular. Ped, immersclI; s1'. 

18-22 i' x 7-11 I' ("lpine), 
Greyish granules. Peri. lllinute, sessile; sp. 
. 11>--20 It x 6-8 I' (on p(·bbles) .......... . 
Brownish mucilaginous. l'eri. immersed; 

sp. 50-55 It x 10/1. 
On the gt'Ound, on mosses, etc. 

Th. whitish. l'eri. immersed; sp. [,0-60 I' 
x15-·17p.... .. ................... . 
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lao 111. brc!ldalbensis Whelu. 
&, Wils. 

2. 1[, isidioi<ks A. L. Sm. 
3. :\1. conosa Am. var. 

n('ricicn~is A. L. Sm. 

:he. :II. nlHh \Vhel<l. 8:. Tmv. 
·1. ;\1. Larbalestierii 

~~. L. Sm. 

ii. ill. Holliana A. L. Sm. 

}~IG. is.-Gongylia l'iridi:; A. L. ~m. F[(1. 79.-Jn~/'oglcena modeata A. L. ::SIll. 
Asl'uS with spores :tnti pal'a

physes X 300. 
Ascn~ with spores and para

phy."is X 300. 

116. STAUROTHELE Norm.- -Thallus crustaceons, sometimes developed 
within the substratum. Perithcci" simple, with poritorm ostioles, and with 
hymenial gonidia; paraphyses mucilaginous, disappcaring; spores 1-8 in 
the ascus, large, ellipsoill, lllurifOl'lll, colourless or b1'o\,n. 

Distinguished frolll other Verrncariace,e by the presence of algal cells 
within the peritheciUlll alongsi,le the asci, in thi;,; respect resembling 
Enllocarpon. The algal cells are ejectEd along "'it]l tIle spores, and a new 
thallus is thus readil~' formed. The spec:ies are saxicolous and more or less 
rare. 

Spores colourless, 8 in the aseus. Thallus 
white to brown. 

Whitish. l'eri. ]wominent; ~p. 18-34 i' • 
x 11-17 I" Sil. ," Cal. ..................... 1. St.h.)'lUenogonia~\..Zahlbr. 
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Spores brown, 1-2 in the ascus. 
On rocks in or near water. 

Brownish, thin. Ostioles projecting; sp. 
45-50 I-' X IS-20 fL ........................ 2. St. umbrina A. II. Dm. 

Brown, thickish. Ostioles depressed; sp. 
32-53 {' X 12-23 fL ........................ 3. St. clopima Th. Fr. 

Spores brown, 4-8 in the ascus. 
On calcareous rocks. Perithecia in pits 

(foveolate). 
vVhitish, bluish·grey or smoky-brown; 

sp. 36-55 fL X 12-20 ft. .................... 4. St. rupifraga Am . 

. FAMILY XXIX. PYRENULACElE. 

Thallus crustaceous, superficial or developed within the substratum, not 
corticate. Algal cells Trentl!jJohlia. Pel'ithecia ;,;imple, globose or semi
globose, more or less immersed, opcning by a pore at the apex (osMole). 
Spermogones globose or ovoid, with simple or sparingly branched sterigmat't 
and aerogenous spermatia. 

Distinguished by the yellowish filamentous gonidia and also by the 
more constantly persistent paraphyses. The following genera are found ill 
the British Isles:-

*Perithecia scattered, simple. 
tParaphYE,es branched, ent:mgled or rarely 

wanting. 
Asci cylindrical; spores uniseriate. 

Spores I-septate ................................ . 
Asci clavate or ovate, spores more or less 

massed. 
Spores colourless. 

Spores elongt1te-fusiiorm, I-G·septate 
Spores acicular, multi-septato ........... . 

Spores brown. 
Spcres 1-5-septate .................... ,., .. " 

ttParaphyses unbranched, distinct. 
Spores colourless, 1-5-septate. 

Spores 8 in the ascus............ .. ..... .. 
Spores many in the ascus ................ . 

Spores brown. 
Spores 1-5-septate, with short cells .... 

**Perithecia often united. 
Spores brown, muriform ......... . 

117. Acrocordia. 

118. Arthopyrenia. 
119. Leptorh[l,phis. 

120. Microthelia. 

121. Porina. 
122. Thelopsis. 

123. Pyrenula. 

124. Anthracothecium. 

117. ACROCORDIA 1Iassal.-Thallus crustaceous. Perithecia simple, 
globose or somewhat conical, black, semi-immersed; lJaraphyses persistent, 
slender, branched ana entangled; asci cylindrical, S-sporec1; spores 
uniseriate in the ascus, ellipsoid, I-septate, colourless. 

Dis~inguished by the elongate asci with the spores in a single row. 
The "pores are broadly ellipsoiu, except in A. 1IL01wn8is. The pent he cia are 
entire or dimidiate, with the \Yt,ll SOrndUllf}O spl'eading at the b'lse. 



On trees. 
Peri. prominent, hLrge; sp. 1::;-29 I-' x 

7-13 flo C ................................... . 
Peri'_l~l'orninent, small; sp. 12-10 I-' x 

i)-II-" C ..................................... . 
On calcareous rocks or Oil mortar of walls. 

Peri. dimidiate, spreading; sp. 1::;-23 I-' x 
7-9 f" F .................................... . 

Peri~ entire; sp. 18-21 fL x 8-11 fL .......... .. 
Peri. entire; sp. fusiform-ellipsoid, 20-33 I' 

x 6-10 It. R. ...... . 

1. A. gemmata Koerb. 

2 .. \. biformis Oliv. 

3. A. epipolaoa A. L. SIll. 
4 .. 'I_. Salweii A. IJ. Slll. 

'J. "\.. llloncllsis ,Yheld. 
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118. ARTHOPYRENIA ;,\lassal.-Thallus crust,v~eou,. l'erithecitl, 
simple, dark-coloured, mostly semi-immersed, globose or semi-globose; 
paraphyses branched 'end entangled. rarely tnucibginous Dond disrcppetwing ; 
tLsci elong,l,te-ovatc, 2-8-spored; spores elongate-ellipsoicl, more or less 
constricted in the middle, 1- or more-septa,te, colourless. 

'lVhen growing 011 the bark of trees the thallus is immersed (hypo-

}!~lG. SO.-Acrocol'Clia gent· 
(mata Koerb. 

ASCllS with spores and pal'tl· 
physis X 210. 

~r 
'j\. 
-:)---" ,--.. :;.:::_~~ 

.FIG. ~l.-A,.thopy,.eni((f((lIa." Am. 
1. Plant on bark X ca. 12. 2. Vertkal 

sectioll of thallus X 300. 3. Vertical 
sectioll of pel'itheciull1 X50. 4. As(;us 
with spores and paraphysis X 300. 

phlceodal), appearing mostly as a stain on the surface, with the perithocia 
dimidiate. On rocks there is sometimes a more superficial thallus, and the 
perithecia may be dimidiate or entire. The species were formerly included 
under Yerrucaria. 

*Bpores I-septate; cells equal or unequal. 
A. Growing on tree's. 

tThallus mostly light-coloured. 
dimidiate; paraphyses 
often indistinct. 

Perithecit, 
entangled, 

Peri. scattered; sp. cells equal, 15-24 V 
x .1-7 V. C ........... . 1. . \. cpidcnnic1is :,\1 mId. 

I{ '2 
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Peri. scattered; sp. cells [,lmost equ[ll, 
14-17 I" x 3-51"' C .................. . 

Peri. often in groups; sp. clavate, 15-25 f' 
x 4-6/1. R. ........................... . 

Peri. immersed, pruinosD; "p. cells con-
stricted, 15-22 I-' X r, -7 I" F. 

ttThaJlus light- Ol.' dark-bro\Yll. Paraphyses 
y'l,riol.ls. 

l',u·a,ph. entangled; sp. cells 0(111[11, 

16-22 I-' x 7 fl. F ........... . 
l'araph. distinct, froe ; 5p. cells une(lual, 

16-221( X 7-9 fl. C .................. . 
Paraph. indistinct; sp. often brownish, 

tapering, 27-·40 fI x 7-10 fl. C ..... 
Paraph. lax or coherent; sp. several

guttuhtte, 23-35 f' x 6-7 1"' H. 
Paraph. branched, free; 81'. fusiform, 

15 I" x 41". R ....................... . 
tttThallus always rather dark-coloured. 

Smooth. Sp. cells almost oqllal, 20-25 I-' 
x 4-;' 1'- R. ............ '" .... . 

Filmy or rough. Sp. 13-17 I" x 3-5 p. 
On Graphis sp. R. .... ' ............. . 

Irregular spots. 1'P' 25-30 fl x 4-ii fl. 
Raro ............................... . 

Defini'te black spots. Sp. 20-35 fl 
x 5-7 /" becoming brown. R. ... 

2. A. punctiformis Am. 

il. A. pyrenastrolla. Oliv_ 
4. A. cincreopruinosa 

1\.oorb. 

Ii .. \.. analcpta Massal. 

6. A. fallllx Am. 

7. A. stigmatelh ."l.. L. Sm. 
i:l .• -\.. analeptoide,.; 

. A. L. :-ill!. 

U. A. byssaoea .-'1.. L. Sm. 

11. A. microspila Koerb. 

12. A. Taylori :JIu(ld. 

13 .. \.. aphorisasa A. L. Sm. 

B. Gro\ving on roc:ks, sand or soil or on mosses. 

Thallus sl1periicial. 
Thin, greyish. Sp. 20-21 fJ. x 5 it. Sil. n. 14. A. sllxicoht :JIassal. 
Thin, dark. Sp. 15-20 I-' x 5-8 fJ.. Sil. It. 15. ,\.. spilobola A. L. Sm. 
Thin, olive-green. Sp. 21-22 I" x 8 fJ.. Wet 

sand·banks. R. .......................... '" ... 16. A. lU'enicola A. J" Sm. 
Grey, granular. Sp. broat1er upwards, 32-3'1 /' 

X 10 fJ.. Damp sandy shores. R ......... 17. A. areni"eda A. L. Sm. 
Thin, blackish. Sp. 27-44 fl x 8-12 fJ.. 

Mosses and soil. R. ... 
Thin, black. Sp. 32-45 fl x 10-13/-,. 
Wanting. Sp. 23-37 fl X 7-9 fl. 

18. A. bryospila A. 1.. Sm. 
;11055. H. 20 .. -'1.. collet", .-\. L. Sm. 
Parasitic 

on Rh·izocaTpon. R ........ . 19. A. allogella A. L. Sm. 

C. On rocks or shells by the oea. (:-->pores rarely 3-oeptate in A. marina.) 

Thallus immersed or evanescent. 
Peri. semi-immersed. Sp. 12-19 fJ. x 5~7 1"' 

Shells or rocks. F... ... ......... 21. A. litoralis A. L. ::im. 
Peri. leaving pits. Sp. 15-18 fl x 6-7 /'. 

Shells. R.... ............ . ............... 22 .. \. foveolab A. L. Sm. 
rrhallus c.uperficial on rocks. 

Dalk-green, subgelatinous. Sp. subclayatc, 
16-18 fl x 5/-,. R........ . ................. 23. A. lcptotcm A. L. ::lm. 



Thin, black, subgelatinous. 
13-15 I' x 5-7 fl. It. 

AHTHOPYREXIA 13:1 

Sp. snbclanlte. 2·L A. halodvtes val'. 
Iiollii .\. L. Sm. 

Thin, pale-green. Sp. snbcbsatc, 10-12 I' x 
5-7 /1. D.. ... %. A. halizoa A. L. Sill. 

Thin, greenish. t:lp. obiong, 1i-IV I' x {j-i 1" 
lL ............................................ 26 .. ~. 'irirlllia A. L. Sm. • 

DlLl'k-gl'cen, sllbgelatinolls. Sp. B-sept. whcn 
llmture, 9-14 I' x i3-G I" ll. ..... 27 .. \.. nHll'illa .~. L. Sm . 

. **Spores R-septntc. 
On tl'CCS. Thallus thin. Perithecia <limi

di:,te; paraphyses Rcanty or none. 
D:wk. Peri. hemispherical; "p. 18-22 I' 

x 4-5 1'. S..... 28. A. rh,Vponta :\IfLssal. 
Gl'ey 01' brown. Peri. elliptical; RjJ. 

1G-25 I' x 4-1; 11. Cherry. R. ...... 29. ,\.. C2m"i :\Iassal. 
Yell.ow to brown. l'cl'i. hcmisplwl'ie,d ; 

HI'. oblong-cla"Lte, 20-22 I' x ,j-(j fl. 
Alder. n........ . ............ ~lO. A. Cl'ombiei .\. L. Sm. 

Yellow to brown. l'el·i. IlPlllispheric,d; 
sp. linear, 16-22 It x 4-6 IL S...... ill. .\. Sullluicans A. L. Sm. 

***;';pores il--7 -septate. 
On trees. Thallus nu·ions. l'cHaph,Vscs 

scanty 01' none. 
Th. thi"n, brownish-yellow. ·Peri. d(,· 

pressed; sp. becoming browll, 2i3-BO /' 
x 9-11,l. R. 

Th. thickish, granular. Dp. fusiforlll, 
BO -37 I' x 4-5 1', l\Iossy tree. n. ... 

Th. SClLllty. t-lp. fusiform, 11-16 I' x 
a-4 I" Trees. H. ...... " 

32 .. \. platYJl,\Teni'l 
A. L. Sm. 

,m .. \. ehloroeocca .\. L. Sm. 

:14 .. \. desistens A. L. tim. 

11\). LEPTORHAPHIS Kocrb.-Thallus crustaceous, thin. Peritheci[\ 
simple, globose or semi-globose, bLIck, immersed; p,uaph~'scs persistent. 
branched and entangled; asci cylimlrical, 4-8-spOl'cd; sport'S aciculm'
tusiforI11, stmight 01' bent, l-l'lul'i-scptate, colout'less. 

Distinguished by the form of the spores and by the marc c\'ident pam
physes. The genus is of wide tlistribution, but is more fully represented in 
tropical regions. The species all grow au h·e('s. 

Light-coloul't"l. 8p. 1-5-sC'[1t:lt~. 20-37 fL x 
B-4p.. F........ 1. L. epiderlllidis Th. P". 

Bro,yuish. Sp. indistinctly lllulti-septate, 50-tlO I-' 
/ 1-21" H. ......... .. .. 2. L. Carl'ollii .~. L. Sm. 

120. MICRO THELIA Koel'b.--Thallns cl'u~taceom;, illlll1el'Se<1 or super
l-icial. Perithecia small, semi·immerse,l or superficial, semi-globose; pam
physes branched, entangled, sometimco; mucilaginous and ,lisappcm'illg; 
asci cylindrical, clanlte 01' pyriform, 2-8-sporcd; spores m-atc or elongate 
fusiform, usually I-septate, rarely 3-.'i-septate, brown. 

Also [I widely distributed genus. '1'he British species are yery rare, 
except 11f. micula, which is not common. ]1,1. eXf/'l'ans and ]1,1. disdelJ/a m,1.Y 
bc fungi parasitic on lichen thalli. 



}lICROTHIlLIA 

Growing on trees. 
·Whitish·brown. Sp. oblong, upper ceHlonger, 

15-25 fL x 5-7 fL··· ... ·.··.········· .. · .. · .... ·.· 1. M. micula Flot. 
Greyish. Sp. ellipsoid, 12-14 f' x 4-0 fL .. . 2. 1\1. atomaria Koerb. 

Growing on rocks . 
. 'Whitish, pulverulent. Sp. 2 in ascus, 25-35 fL 

x 10-121-" Cal. ............. . .......... . 3. M. dispora A. L. Sm. 
Blackish. Sp. 10-15 I-' x 0-0 /". 4. IlL exerrans A. L. ~lll. 
Light-coloured, tartal'eous. t:lp. ;j-sept., 11:l-

22 fL x 7-10 fL •.................................. 5. 1\1. dissepta A. L. ~11l •. 

121. PORINA Ach.-Thallus crustaceous, immersed or superficial. 
Perithecia simple, semi-immersed or superficial, the outer waH light
coloured, darkening towards the ostia Ie 01' entirely dark-coloured, iintire 01' 

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. 

FIG. S2.-Leptol"haplds 
epidermidis Th. ]'r. 

Ascus with spores and 
paraphyses X 300. 

FIG. S:J.-JTicl'othelia 
micula Flot. 

Ascus with spores and 
paraphyses X 300. 

]r'IG. 84.-Porina oUr· 
aeea A. L. Sm. 

Ascus with spores and 
paraphyses X 3ull. 

Distinguished from A1'ihopyrenia mainly by the character of the 
paraphyses, but also by the more slender spores. In P. lucens and 
P. inte1'septu1a there is sometimes a longitudinal septum in the spores. 

A. Spores septate. 
*Perithecia brightly coloured; spores 3-

septate (7 -sept. in P. wccina J. 
On trees. 

Thin. Peri. minute, reddish; sp.16-23 fL 
x 3-5 1-" F. .......... ................ 3. P. leptalea A. L. Sm. 

On peaty earth. 
Thin. Peri. reddish -brown or blackish; 

sp. 24-33 fL x 4-5 /'. R................ 2. P. humicolor A. L. Sm. 
On rocks. 

Thin. Peri. pale-reddish; sp. 22-32 fL 
x 4-7 1-'. C. .............................. 1. P. lectissima A. Zahlbr. 

thIn. Peri. amber-coloured; sp. 7-sept., 
16-20 I-' x 4-6 fl. R. ......... ...... ...... 4. P. succina A. L. Sm. 



PORINA 135 

**Perithecia dark-coloured; spores 3-septate. 
Un trees. 

Thin, grey or dark. Peri. sessile; 
paraph. in mucus; sp. ca. 16-20 f' 

.. . X 4-61'. C. """"""""'''''''''''''' 5. P. carpinea A. Zahlbr. 
Thin, light - coloured. Peri. semi-

iu:..mersed; paraph. free; sp. 14-21 f' 
x 3-4 I" R. ..... " ... " .. " ....... ".".. 6. P. affinis A. Zahlbr. 

On rocks or soil. 
Thin, brown. Peri. subglobose; sp. 

ca. 11-20 f' x 4-6 fl. C ............. ". 7. P. ehlorotica Wainio. 
Reddish. Cal. R. ... ... ... ... ... ... Val'. persicina A. L. Sm. 

Thin, dark. Peri. hemisphm'ical; sp . 
. acicular, 29-35 fl x 3-4 fl. R. .. "..... 8. P. tenuifera A. L. Sm. 

'l'hin, pale. Peri. hemispherical; sp. 
30-37 IL x 3-7 fl. On sandy soil. R. 9. P. epigffioides A. L. Sm. 

**. Peri the Cia dark-coloured; spores 3-7 - (rarely 
more-) septate. 

On trees. 
Thin, dull-brown. Peri. immersed at 

base; sp. clavate, 27-40 fl x 5 fl. C. 10. P. olivacea A. L. Sm. 
Thin, brown. Peri. immersed at base; 

sp. fusiform 45-55 I' x 3-4 1-" On 
holly; rare ........ "" .. " .. ,, ............. 12. P. leptospora A. L. Sm. 

On rocks or soil. 
Thin, granulate, brown. Peri. innate; 

sp. 31-33 fl x 6 fl. On mossy ground; 
Ben Lawers """ ............ " ............. 13. P. furvescens A. L. Sm. 

Thickish, dirty-white. Peri. in tuber-
cles; sp. 50-67 (' x 11-14 fl. In 
caves. R. .......... " ....................... 14. P. insiliens A. L. Sm. 

Thin, brmvn. Peri. immersed at base; 
sp. ca. 52fl x 3 fl. It. .... " ........ " .. 15. P. Curnowii A. L. Sm. 

B. Spores with occasional longitudinal septa. 

On rocks. 
Thin, pnrplish-brown. Peri. shining; 

sp. clavate, 38-50 fl x 8-10 fl. F .... 16. P. lucens A. L. Sm. 
Thin, purplish-brown. Peri. shining; 

sp.fusiform 24 fl x 6-7 fl. R. ..... ".17. P.interseptulaA.L.Sm. 

122. THELOPSIS Kyl.--Thallus crustaceons, 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-septllte. rarely simple, colourless. 

A slUall genus di.stinguished by the many-spored asci. In the two rare 
British species the thallus is indistinct. 

Peri. pale-reddish; sp. B-sept., 10-17 I-' x 5-8 fl. 
Trees .................................................. 1. Th. rub311a Nyl: 

Peri. black; sp. i)-sept., 14-18 I-' X 4-7 1-" 
Mossy ground ...................................... 2. Th. melathelia Nyl. 



PYRE~ULA 

123. PYRENULA Ach.-Thallus crustaceous. superficial or immersed. 
Perithecia silllple, nriously globose, with porifonn or slightly beldwd 
ostiole; paraphyses slender, distinct; spores tl in the ascus, elougate
elllpsoid, 2-G-septate, the spore cells lentiform or angular in 8h["po, brown. 

Distinguished by the brown septate spores and more especially by the 
Jorm of the spore cells. The single British species is common on trees and 
of very wide distribution. 
Thallus smooth, greyish-brown. Peri. promi-

nent; spores 14-23 !1 x 6-9 p. ... ............... 1'. nitida Ach. 
Peri. smaller, more immersed.... Yar. nitidella Mudd. 

a 

FIn. S5.-'J'helopsi", rubella Xyl. FW. S6.-}>yren1tla. hiti(/(f Aeh. 
a. Portion of plant on hark X ca. 12. b. Yer

tical section of perithecitl111 X 50. c. Asells 
with spores and paraphysis X ;;00. 

1. Portion of plant on hark X 10. :!.. Yel'
tica1 sediollof veritheciuulX..!:II. :L Asclis 
with spores and paraphysis X :;00. 

124. ANTHRACOTHECIUM IIampe.-Tlmllus crustaceons, 'superficial 
or developed within the substratum. l'eritheeia simple, scattered or 
coherent, more or less immersed, globose or somewhat angular, entire; 
paraphyses unbranched, free; spores 1-8 in the a~cus, elongate or ellipsoid, 
brown, muriform, the cells containing lentiform or angular glltta;. 

A cortjeolons, tropical and subtropical genus. Only one species has 
been found in Europe, in S.IY. Irehcnd, on hazel. 

Peri. large, globose; sp. 8 in tho ascus, ellip-
soid, fiO-110 I' x 20-40 ,u... " ......... A. hibernicul11 A. L. Sm. 

FAmLY XXX. THELOCARPACElE . . 
lIorizont"l thallus wanting. Algal cells Protoeoccace,,". Pcrithecia 

superficial, surrounded by a tballine 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, ThclocallJo1l. 
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125. THELOCARPON ~'yl.-Thallns of small scattered or congregate 
velTuca', each one enelosillg a perithecium. Perithecia almost globosl', 
completely enclosed or opening above by a pore; perithecinl wall colourless, 
slightly developed; paraphyses slender, iiimple or branched or wanting; 
asci elongate, clavate or ventricose-fusiform, many-spored; spores minute, 
colourless, simple or pseudo-septate. • 

The speci('S of Thelocarpon are of rare occurrence in this country. The 
minute tubercles constituttllg the thnllus are yellowi~b-grecn; tbe asci are 
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FlO. S7.-Anthracothechon hiber
niC'l.Hn A. L. Sm. 

Ascus with spores amlllal'U
pllY8C8 X 300. 

FIG. 88.-l'helocarpon 
Laurel'i Nyl. 

A:'CllS with spore!.fllllcl para. 
1111ysis X 300. 

broad below, taperil}g upwards or somewimt cylindriclll (I'll. cpithallillum). 
They occur in ,\\T. or Central Englltlld. 

Sp. 2' 5-4 p xl' 5-2 p. Olrl rails nnc1 bumt 
grouml ................................................ 1. Th. Ltlurcri N.d. 

S p. 3' 5-5 p x 2 p. Hot ten wood and olLl 
leather.... . .............................. '" 2. Th. intenncdiellum '1\yl. 

Sp. 9-12 p x 4-5 II. Earth lind decll,Ying he-
patics ...... '" ...... '" ... ....... 3. Th. supeyellum ~yl. 

Sp. 6-7 p X 2-2' 5 fl. On lJ(I'()1IIyce~ Tllfus .... 4. Th. epitlmllilllll11 Leight. 

FA1lILY XXXI. TRYPETHELIACElE. 

Th"llns crustaceous, superficial or immersed. Algal eells Trentr1Johlia. 
Perithecill united in II pseudostroma, each wit], a separate ostiole; spon's 
'2-8 in the ascm;, sept lite , colourless or brown, 

A tropical or subtropiclll fn,mil_y represe11ted ill thc British Isles b.Y one 
genus, lvlela·llotheca .• 

126. MELANOTHECA F~e.-T1Jallu~ forming spots on the bark of trees, 
or scarcely visible. Peritbecia in confluent groups, the inner dividing walls 
more 01' less distinct. the upper common wall blllck; paraphyses 90nfused 
or distinct; lIsei usulllly 8-spored; spores elongate, 1- many-~eptatE', colour
less or coloure(1. 
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Peri. many in roundish stroma; sp. 3·sept., 
becoming brownish, 23-27 J1. x 7-10 p. C. 1. 11. gelatinosa Nyl. 

Peri. several in stroma; sp. l.sept., brown, 
22-26 I-' x 5 1-" R. .............................. 2. :\1. diffusa Leig~t. 

Peri. 2-4 in a stroma; sp. l·many·septate, 
., colourless, 60-115 fL x 1-2 fl. R. ........... 3. 1\1. ischnobela Ny], 

FAMILY XXXII. MYCOPORACElE. 
Thallus crustaceous, superficial or immersed. Algal cells Palmella or 

TJ'entepohlia. Perithecia compound, several united in a comIllon outer 
dark· coloured wall (peridium), but with separate ostioles; spores 6-8 ill the 
ascus, variously septate, colourless or coloured. 

A small family containing only two genera. 
Algal cells Palmella ....................... 127. Mycoporum. 
Algal cells Trentepohlia ........... '" ... 128. MycoPol'ellum. 

FIG. 89.-jJ[elanotheca geiatinosa Ny]. 
1. Plant on bark X 15. 2. Vertical section 

of perithecia X ca. 65. :l. ASCllS with 
spores and paraphysis X 300. 

2 

JiIG. 90.-,1[ycoporellum obscurum A. I,. Sm. 
1. Plant on bark X 10. 2. Vertical section 

of pel'ithecia X 50. 3. Ascus with spores 
and paraphysis X SUO. 

127. MYCOPORUM Flot.-Thallus thin or obsolete. Algal cells 
Palmella. Peri the cia not well distinct from each other; asci elongate or 
pyriform, ellipsoid; paraphyses entangled or disappearing; spores 6-8 in 
the ascus, colourless, or dark-coloured, yariously septate or muriform. 

Peri. 2-6 in a common peridium; sp. 3-5.sept. 
and muriform, 15-18 p x 5-8 p.. Trees. F. 1. ]\I. miserdmum Nyl. 

With less deyeloped spores, 12-16 fL x 6-8 fL. 
Alder. R........... . ........... 2. ]\I. pteheodes Nyl. 

128. MYCOPORELLUlii A. Zahlbr.-Thallm tbin or obsolete. Algal 
cells Tnntepohlia. Perithecia, not well distinct from s:ach other; spores 8 
in the ascus, colourless or brownish, elongate, septate. 

Sp. oblong·clavate, 3·sept., upper cell largest, 
15 p. x 5 p.. Trees. R. ....................... 1. 1\1. obscurum A. L. Sm. 

Sp. o~'oid, I·sept., 18-22 f' x 7-10 fl. Holly; 
in S.W. Ireland........... .. ............ 2. ]\f. sparsellum A. L. Sm. 
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ACERVULATB, in small heaps. 
AOrcULAR, slender, needle-like. 
ACROGll1NOUS, borne at the tips. 
ACUMINATE, tapering gradually to a 

point. 
ADNATE, adherent. 
ADPRESSED; appressed, lying fiat. 
lERUGINOSE, blue-green, like verdigris. 
AGGLUTINAT~i\ glued together. 
AGGREGATE, crowded but not contIuent. 
AMORPHOUS CORTEX, the cortical hypha) 

swollen and indistinct. 
A~IPHITHECIliM, the thalline margin 

surrounding the apothecium. 
ApOTHECIUM, open or disc-shaped 

fructification. 
ApPLANATE, flattened or horizontally 

expanded. 
ABCHILICHENES, lichens of which the 

gonidia are ChlorophyceiB (hrigh t- or 
yellow-green). 

ABDELLA, the small spot-like apothe
dum of Arthoniacece. 

AREOLA, areolate, a small space marked 
out on the surface of the thallus. 

ARl'HBOSTRRIGMA, septate sterigma 
(spermatiophore). 

ASCOSPOllES, spores developed in an 
ascus. 

Ascus, enlarged cell in which the 
spores are developed. 

ASCYPHo1:S, without scyphi. 

BIATOBI:NE, apothecia that are soft or 
waxy, often brightly coloured and 
without a thalline margin, as in 
Biatora. 

BULLATE, blistel·ed. 
BVSSOID, slender, thread-like, as in the 

old genus Byssus. 

CACSPITOSE, growing in tufts. 
CALCAREOUS, containing lime. 
CALCICOLOUS, living on lime rocks. 
CARBO!>ACllous, black, like charcoaL 
CARlOS}" CARI01:S, decayed. 

CEPHALODIA, abnormal developments 
upon or within the thallus, usually 
inducing irregular outgrowths which 
contain a blue-green alga. 

CnOl>'DROID, hard and tough, like carti
lage. 

CHBYSOGO:NIDIA, yellow algal cells 
(Trentepohlia). 

CILIU~[, CILIATE, marginal hair on 
thallus or fruit. 

CO:NCEPTACLE, cavity containing repro-
ductive cells. 

CONCRETE, elosely adhering. 
CORIACEOCS, leathery. 
Commous, COBNICULATE, horny. 
CORTICATE. covered with a continuous 

layer of hyphal tissue. 
CORTICOLOVS, living on the bark of 

trees. 
CREXATE, CREXULATE, with rounded 

notches on the margin. 
CRISPATE, curled and twisted. 
CRISTATE, crested. 
CmJ8TACEOUS, thin closely adhering 

thallus. 
CUCCLLATR, hooded 01' hood-shu,ped. 
CYPHELLA, minute cup-like depression 

on the under surface of the thallus 
(Stieta, etc.). 

DENDRITIC, having a branched appoar
ance. 

DETERMIKATE, with a definite outline. 
DDIIDIATE, term applied to the peri

thecium when the outer wall coyers 
only the upper portion. 

DISCOID, disc-like. 
DISCRETE, separate, loose, term applied 

to paraphyses. 

EFFIGCRATE, having a distinct form or 
figure. See placodioid. 

EFFUSE, indeterminate spreading 
thallus. 

ELLIPTICAL, ELLIPSOID, oblong with 
rounded ends. '. • 

ENDOGENOUS, internally produced. 
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E:-;TIRE, term for continuous wall of ' 
the perithecium. 

EPIPHLCEODAL, thallus growing on the 
surface of the bark. 

EPITHECIl'~I,h1yer covering the theciulll 
or hymenium (best soon in scotian). 

EHODEll, eroso, as though bitten or 
gnawed 

EHC~IPI':~T, immersed thOll bursting 
outward. 

EXCIPl'Ll'}I, tissne surroumling the 
fruit. 

EXOGENOUS, extenmlly produced. 

FARINACEOCS, FAHl~OS,", with a meltly 
surface. 

FASCICULATlc, growing in a Imndle or 
cluster. 

FAS'rIUIATJ<:, with branches parallel, 
clustered and erect (Fastigiate 
curte,,). 

FII\RI],!..E, Fmltll.LosJ<:, minuk fibre
like strands. 

FILA:'UENTOCS, slender, thread-Ii ke. 
FILIFOIl}I, extremely slender, thread-

like. 
FnIBRBTE, fringed. 
FLACCID, flabby, limp. 
FLEXCOSE, ]"LEXCo\'S, wavY. 
FOLIACEOUS, flat and leaf-like. 
FOYEoL.E, FOYEOLATE, pittod. 
'FRUTICOSE, Flll'TICULOSF], having the 

thallus att'loched by a single blCsal 
point, the fronds cylindrical, fila
mentous or strap-shaped. 

FuncATE, forked. 
FLHFLIUCEOCS, scurfy. 
F1.:SIFOIO[, F1.:s0ID, elongate and taper

ing towards each end like a spindle. 

GE;'lIC1.:LATE, bent like the knee. 
GIBBOUS, with hump-like swellings. 
GLABROl-S, ,yi th a hairless surface. 
GLAUCOUS, sea-green or greyish-blue 

like the bloom on plum or cabbage. 
GLEBCLOSE, with rounded elevations 

Oll the thallus. 
GO"IDILo[, green algal cell, cOllstituCllt 

of the lichen-thallus, term given to 
bright-green (Chlorophyce,,') and to 
blue-green (Myxophycere) alga). 

GONDIIU[, term given to blue-green 
algal cells (:llyxophycere) in the 
thallus. 

GRAcWLAR, with rough irregultl,l' 
granUle.:;:. 

GRA~CIATE, with smooth granule,. 
GUA"ULOSE, with minute grallL1Jc.,. 

almost powdery. 
GnAI'HID~:INE, resembling the genu., 

Grl/phis. 
GlIn',l~ (guttulate), oil-drops in Silorrs 

or hyphle. 

HALONATE, surrounded by an outcr 
circle. 

HF]TEIW~mROl'S, fung'"l and algal COll

stituents in definite strata ill tile 
thallus. 

HO}lOIO}IEROCS, fungal and algal CO))
stituents more or less mixed in tho 
thallus. 

HY}IEXIUM, the layer of tissue ill till' 
apothecium, consisting of asci and 
paraphyses, cf. thecium. 

HYPHA, a fungal filament. 
HYPOI'HLCEOllAL, term applied t'l 

thallus growing within the bark. 
H YPOTH-,LLl-S, the undergrowth o[ 

thalline hyphm oftcn visible at the 
edge of the thallUS. 

HYPO'J'HECIu}I, the laver belm..- the' 
thcciulll or hymenim;l, 

IMBHlCATl-:, overlapping like the tiles 
on tl, roof. 

J;IlThIAUGIKATE, without a margin. 
INCISED, cut sharply into the margin. 
INNATE, embedded in the tlmllus. 
INSPEHSED, interpenetrated \"itll 

granUles. 
IXTIlIC-,TE, enti\llgled. 
ISIDIDI, ISIDIOID, coral-like outgl'mdh 

on the lichen-thallus resembling tlu' 
old g"enus L~irlillJJl. 

J OIKTl:D, septate. 

LACEHAU:, torn or irregularly cleft. 
LACI~IA, LACINIAT I':, slonder thalline 

lobes. 
LACUNA, LAcu~osn, depressions or 

holes. 
LATERAL, on or ne'tI· the edge of thallus 

or fruit. , 
LEcAxomNE, term applied to apothocitc 

with a thallin8 margin, as in 
Lecanora. 

Ll.CIDEEE, apothecia that are carbon
aceous, dark-coloured., and wit·hunt 
a thalline margin, as in Lecidca. 



LE:>TICCLAR, LENTIFOR)I, lentil. or 
lens·like. 

LEPROSE, mealy or scurfy like the old 
genera LC]Jm and Lepraria. 

LIGNICOLOCS, growing on wood. 
LIRl·'LLA, long w1rrow "l'otheciulll of 

Graphidem. 
I,OBATE, thallus divided into lobe,. 

l\l'ACGLAB, applied to fL tluLllus occurring i 
in spots. 
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PLACODIOI]), referring to an orbicular, 
adprcssed thallus, lobed at the 
circumference. 

PLIXnOGEXOCS, borne laterally on 
,talk or hypha. 

PLICATI:, folded in plaits. 
PODE1'WJ\l, the secondary, stalk· like 

thallus of Cladoniace,,, .• 
POLAlll1~OCl'LAH, POLAlll - BJLOlTI,AH, 

two· celled bpores with a thick 
septum, and with a connecting tube 
hetween the cells. 

l\IAUGlNAL, situate on the e~ge ur 
margin. 

, POLYl'HYLLOCS, mftny.leaved or -lobed. 

MARUINATE" having a margin. 
lIIAZelCDICM, powdery fructilication of 

ConioclLrpinem. 
]\IEDCLLA, 10,o8e hyphal layer in the 

interior of the thallus. 
lIIONOPHYLLOCS, one· leaved. 
MULTI., Latin prefix, signifying mall~·. I 

lIIUBIFomr, term applied to multicel-
lular spores divided like wall.masonry. 

l\IYCELIUM, aggregate of fungal hyphae. \ 

OBSOLETE, rudimentary or wanting. 
ORBICCLAR, fiat, with a circular out

line. 
OSTIOLE, opening in the perithecium 

through which the spores escape. 
OVAL, OVAT}], OVOID, egg.shaped. 

PADIAn:, lobed in a finger.like 
manner. 

I' A:1(:>IFOR)l, PA);:1(OSE, felted. 
PAPILLA, a small protuberance. 
l' APCLOSE, beset with papil1re. 
PARAPHYSIS, sterile filament in the I 

hymenium. 
PARATHECIU~I, layer surrounding the 

thccium (hymenium). 
PATELLA, PATELLATE, sessile marginate 

apothecia, saucer-like. 
PELTATE, orbicular, like a shield or 

target. 
PERIlJInl, outer wall of perithecium. 
PERIPHERY, PERIPHlmAL, thc edge. 
PERIPHYSES, filaments rising near the 

ostiole. 
PERITHECIDI, roundbh fructification I 

closed or with an ostiole, containing 
ascospores. 

PERVIOCS, referring to scyphi that arc 
open or ,perforate at the base. 

PHl'COLICHE:1(ES, lichens with Myxo. 
phycem. 

PnoPEJ: )!AIWlN, the rim or margin 
formed of hyphm that encircles the 
apothecil1m, (f. parathecium. 

PHl'lXA, PRCINOSE, powdery bloom on 
the surface of tImlIus o~ fructifica· 
tion. 

PSmmOST](()}[A, not ft true stroma 
structure. 

PYC"IJ)IL'~[, roundish fmeti tlcation 
closed or with an ostiole, containing 
stylosporcs. 

RADIATE, spreading outward from a 
centre. 

RECEPT .... CLE, base a);, surrounding 
tissue of the apothecium. 

RHIZE~\, root·like strands. 
RIVlJLOSE, having sinuate channels or 

lines. 
RC[;OSI.;, wrinkled. 

SAXICOLOCS, gro\ving 011 rocks or 
stoneR. 

SCYPHLi, cup. like widening of the 
podetium in Cladoniacem. 

SEPTATE, divided by a cell-wall. 
SEPTUM, wall dividing one cell from 

another. 
SILICOLOLS, growing ou rocks contain. 

ing silica. 
SINeA!E, with a deep wayy margin. 
SMARAtfDINE, emerald or dark bluish. 

green. 
SPJORMA'l'IU3I, spore·like body lormed 

in the spermo;;one. 
SPER)lOGO);E, closed fructification can· 

taining spermatia. 
SPORE, reprodnetive body which 

becomes free and germinates to form 
a new plant. 

SQU .... :lWLE, a small thalline lohe. 
STEBIG:l1A, the stalk from which the 

Gpermatia arc abjointed. 
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STBATc~I, a layer of tissue. THALTXS, yegetative part of the lichen_ 
STBmIA, hyphal structure in which plant. 

fructifications are developed. THEClDI, the hymcniuIU (asci and 
SDIBIO~T, one of two dissimilar' paraphyses). . 

organisms living together. I, THYRSOID, with crowded dichotOlUOlb 
SDIBIOSIS, a living together of dis-' branching. 

similar organisms. I TRAJ1ECuL"" reticulating fibrils. 

T.l.RTAm:ous, resembling tartar, having 
a more or less rough crumbling 
surface, or thickish and almost 
smooth. 

TERRICOLOUS, living on soil. 

Tcll(iIn, swollen. 

UBCEOLATE, pitcher-like, hollow ,tllll 
contracted at the mouth. 

'-EllBUCA, a granular wart-like part uf 
the thallus. 

I ~;~:~i~;:d' ";1,,,; 1",:111 :'1" ~I"" I: ,:11""1,,1
,
1,,; d 1101: ':" I ,fli l

: ': I: I IT~ ': I :I"~I 
' , I" '111' , 'I'" 21"" [ r" 31 J , 1 ' + 

lnchci> 

Comparative scale, showing centimeters and inches. 



I~nEX 

Specific names, along with those of Yarieties, genera and families, are 
listed. Names of genera and families are printed in capitals; synonyms 
are in italics. A figure in the text is indicated by an *. 

abietina Koerh. (Ij8canactis) 107 
ACAROSPOBA Massa!. 5tl 
acerint1 Am. (Bacidia) 97 
acetabulum Dub. (Parmelia) 37 
Achariana A. L. Sm. (Lecanora) 51 
acicularis Zwackh. (Chrcnotheca) 16 
AClWCORDIA l\Iassa!. 120 
"crotella A. L. Sm. (Verrucaria var.) 

124 
"cbBa B. de Lesd. (Lecani,,) 60 
actinellum Ny!. (Pyrenidium) 120 
actinostomus Zahlbr. (Diploschistes) 

G5 
aculeata Fr. (Cetraria) 39 
acuminata Norrl. (Cladonia) 73 
acutula Ny!. (Lecidea) 78 
adglutinata Ny!. (Physcia) 49 
advenula A. L. Sm. (Buellia) 101 
advertens Ny!. (Lee idea) 84 
a:mea Duf. (Lecidea) 85 
requata Oliv. (kinodina) 50 
a~rnginosa A. L. Sm. (Gbamotheca) 16 
(crllginos'lls DC. (Bc[omyccs) 69 
'1>stivalis Oh!. (Lecidea) 80 
ffithalea Th. Fr. (Buellia) 100 
rethiobola Wahlenb. (Verrucaria) 124 
affinis Ny!. (Lecanora var.) 58 
affinis Ny!. (Lecidea var.) 9*,80 
affinis A. Zahlbr. (Porina) 135 
Agardhiana Ach. (Lccanora) 53 
a"elffia Koerb. (Phlyctis) 65 
aggregatula Ny!. (Lecidea) 85 
aggregatus Th. :Fr. (Synechoblastus) 27 
aglrea Sommerf. (Lecidea) 84,86 
AGYROPHOBA A. Zahlb1'. 67 
aipolia Ny!. (Physcia var.) 49,51* 
aipospil" Th. J<'r. (Lecania) 60 
aitema Xy!. (Lecanol'a vaL) 54 
alabastrites A. L. Sm. (Bilimbia var.) 

94 
albariella A. L. Sm. (Lecania) 60 
albella Ach. (Lecanora) 53 
albidocarnea A. L. Sm. (Bilimbia) 96 

albidul1l Leight. (Chiodecton) 118* 
t11boatrulll 'rho Fr. (Hhizocarpcn) 102 
alhoccerulescens Nyl. (Lecidea) 88 
albohyalina Ny!. (Lecidea) 79,91 
albolutescens A. L. Sm. (Placodium) 46 
alborubella A. L. Sm. (Bilimbia var.) 96 
ALECTORIA Ach. 42 
alienata Ny!. \Lecidea) 86 
allogena A. L. Sm. (Arthopyrenia) 132 
allophana Ach. (Lacanora var.) 52 
alocizoides A. L. Sm. (Buellia) 100 
alpcstris Bausch. (Cladonia) 71 
alpestris Somme1'f. (Lecidea) 83 
alpicola Kremp. (Buellia) 101 
alpicola Th. Fr. (Parmolia) 35 
alpina Sommerf. (Lecan()ra) 56 
alpinum Laur. (titcreocaulon) 71 
alpinum Anzi (Placodium var.) 46 
alul1lnu]a Ny!. (Lecidea) 88 
amara Ny1. (Pertllsaria) 62 
amaurocrea C;chffir. (Cladonia) 72 
ambigua Ach. (Parmelia) 37 
amota Ny!. (~lclaspilea) 112 
Amphigymnia Wain. 36 
amphineulll Ny!. (Leptogium) 28 
amplisslma Leight. (RicQsolia) 34 
analepta Massa!. (Arthopyrenia) 132 
analeptoides A. L. Sill. (Arthopyrenia) 

13:2 
Andrewi B. de Lesd. (Lecanora) 54 
Andrewil Stirton (Lithographa) 111 
anglica Ny!. (Sphinctrina) 16 
anguina l\Iuel!.-Arg. (Gtaphina) 116, 

117* 
angulos(l Ach. (Lecanora) 53 
AJ','THHACOTHECIUl\f Hampe 136 
untiloga Stil't. (Lecidea) 80, 82, 8:3 
antrophila Larb. (Lecidea) 82 
aphanoides Ny!. (Lecidca) 84 
aphorisasa A. L. Sm. (Arthopyrcnia) 

132 
aphthosa Willd. (Peltigera) 31 
upoda Ny!. (Oladonia v"r.) 72 
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aquaticum A. Zahlbr. (Dermatocarpon) 
120 

aquatilis :Uudd (Verrucaria) 123 
aquila (Physcia) 48 
arceutina Hr. & Rosk (Bacidia) V7 
aretica Ach. (Gyrophora) 67 
arctica Sommerf. (Lecidca) 83 
arcnarium 1'\y1. (Calicium) 17 
arenicola A. L. Sm. (Arthol'yrcuia) 132 
arcnicola A. L. Sm. (Bacidia Yar.) VH 
areniseda A. L. Sm. (Arthopyrcnia) 13:l 
areniseda Kyl. (Opegrapha) 114 
areolata Xyl. (Pertusaria) 6:J 
areolata Koorb. (Pol'Ocyphus) 20 
argona Koerb. (Phlyctis) 6~ 
argopholis Ach. (Lecanom) S,) 
armeniaca Fr. (Locidea) 85 
Arnoldi Kremp. (Biatorina) 91, 9'] 
Arnoldiana A. Zahlbr. (Lemmop,;is) 

27 
aromatica Jatta (Bilimbia) 95 
arl'idens Ny!. (Lecidca) Sl 
.'lRTHONIA .'lch. 107 
AHTlIONI.'lCEM 107 
arthonioides A. L. Sm. (Arthonia) 108 
ARTHOPYRgNIA Massa!. 1:il 
.'lRTROTRELIU::II i\Iassa!. 109 
articulata Roflm. (Usnea) '1:2 
ascaridiel1a A. L. Sm. (Bacidia) 97, 

99 
asema Ny!. (Lecidca) 8;), 8G. 68 
aspera Floerke (Cladonia yar.) 73 
asperella Stirt. (Lacidea) 8·t, 81; 
aspersa Leight. (Arthonia) lOS 
aspersclb Leight. (Al'thonia) lOS 
A.SPICILLI. ::IIassal. 5ii 
assimilis Th. Fr. (Lecidea) 8± 
astroidea NyL (Phy,;cia) 49 
astroidea ::IIndd (Arthollia yar.) 108, 

110* 
astroidestcra X y!. (Arthonia) 108 
atom aria Koerb. C;',Iicrothelia) 134. 
atra Ach. (Lecanora) 53 
atra Pel's. (Opegrap!,a) 113, lID' 
atrata ::\1 udd (Buelha) 101 
atriseda Ny1. (Lecanora) 55 
atroalba Th. Fr. (Bnellia) 101 
atrocinel'ea Koerb. (Rinodina) 50 
atroflavum A. L. Sm. (Plaeodium) 

47 
atrofuseella Ny!. (Arthonia) lOS 
atrofuscesccns Ny!. (Lecidea) 8d 
atrogrisea Arn. (Bacidea) 97 
atropurpurea ?'Iassa!. (Biatorina) 92 
atrosanf,uinea Th. Fr. (Bacidia) 98 
atrui1j, Ny!. (Opegrapha) 113 
;1trynea Harm. (Lccanora var.) 53 

I atrynoides Knowles (I"ecania) 60 
"urantiaeum Anzi (Placodium) 4G 
aurata .'leh. (Stieta) 34 
aureola 'rho Fr. (Xanthoria val'.) 14 
auriculata Th. Fr. (Lecidca)' 86, k7 
auricula tum A. L. Sm. (Colloma val. 1 

~f_) 

austera Ny]. (Lecanom) 55 

BACIng Dc Not. 97 
baeillaris Ny1. (Cladollia) 75 
badia Ac11. (Lecallora) .'55 
badioatra Koerh. (Buellia) 101 
bfl'omma A. L. Sm. (Biatol'imt) 92 
B,~gO::\IYCES Per,;. C9 
barbata 'IV cb. (TJ snea) 42 
Beckhausii Koorb. (Bacidi.1) 97 
belliditlora Sehrer. (Cladollia) 7 ± 
Benedarensis Knowles (Acarospora I 

59 
Bcrengeri,ma Th. Pro (Lecidea) 80 
botulilla C-:m. (Opegrapha) IB 
BIATORA Th. Fr. 7S 
BIATORELLA De Not. 8lJ 
BIATORINA Massa!. VO 
biatorinum Leight. (Leptogium) 28 
bicolor Ny]. (Alectoria) ·12, ·1'1 
bifol'migora A. L. Sm. (Biatorilllt) ~)3 
biformis Oliv. (Aerocordi'l) 131 
BILBIBIA De Not. 9± 
biloeulata A. L. Sm. (Bucllia) ~)9 
Bischoffii Koerb. (Rinodina) 50 
bispot'a Ny!. (Solorina) 32 
BLASTEKIA 47 
Bockii Th. Fr. (l,ecallora) 57 

i BO:JIBYLIOSPORA De Not. 103 
Borreri Turn. (Parmclia) B7 
botryza Ny!. (Lecidca) 82 
Boutcillei Arn. (Biatorina) 91 

I breadalhensis Stirt. (Lecidea) NO 
breadalbensis Wheld. & Wils. (:Jlicro. 

glrcna) U9 
Brnjcriana Ny!. (Lecidca) 8ll 
untnnca ::\IassaL (PlInnaria) 30 
brunneola J\Iucl!.-Arg. (Chrellotheca) 

16 
bl'yontha Ny!. (l'ertusaria) 6:l 
bl'yophilus Zahlbr. (Diploschistcs) 651 
bryospila A. L. Sm. (Al'thopYl'cnia) 

132 
nUELLL\. De Not. gO 
Burgessii Mont. (Leptogium) 29 
byssacea _-I.. L. Sm. (Arthopyrcnia) 

132 
byssacea Ny!. (Stelloeybe) IS 
byssoboliza A. L. Sm. (Bilimbia) 96 
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resariensis Ny\. (Opegrapha,) 114 
resia A. L. Sill. (Lecallia) GO 
aesia Nyl. (Pbyscia) 49 
:;esiocinerea Nyl. (Lecanora) 57 
:resioplum.beus A. L. Sm. (Diploschistcs 

var.) 55 
:resiorufulll A. L. Sm. (Placo:lium) 47 
:mspiticia Ploerke (Oladonia) 74 
,alcarca Sommorf. (Lccanora) 56, DB 
,alcarea Turn. (Opcgrapha) 113 
,111careum Th. lh. (Rhizoeltrpon) 100 
,alciseda DO. (Verrucaria) 125 
,alicaris ]:'r. (Ramalina) 40 
JALICIACEA'~ 15 
lalicioides Ny\. (Gomphillu,;) GU, 6\Y 
JALICIU 1\1 Pors. 17 
,aligans A. L. Sm. (Bacidia) \JS 
JALLOPIS:JIA 45 
,allop~smun:{·l\Ier. (Placodium) 45 
,alvum A. L. Sm. (Placodium vaL) 

47 
lamb rica Whcld. (Bilimbia) !)S 
,ampcstris Th. Fr. (Biatorelh1) 90 
,ampestri,; B. de Lesd. (IJeCallom) 52 
JANDELARIA l\Iassal. 35 
JANDEI..ARIELLA l\Iucll. .. \rg. J. 
landicans A. Zahlbr. (Leeania) {j'J 
,andida Jatta (Biatorina) 9:] 
,and ida A. L. Sm. (Bilimbia) 05 
,anescens Dc Not. (Buellia) 90,100 
,anina \Villd. (Pcltigera) 81, 33" 
,aperata Ach. (Parmelia) 34, 3G 
,apitata Ny\. (Rmnalina) ±l 
'<1racloccnsis A. L. Sm. (Bilimbi<1) 95 
,arbonacea Jatta (Bilimbia) 96 
,arcata Wain. (Cladonia var.) 75 
lariosa Spreng. (Uladonia) 73 
,arncoalbens A. L. Sm. (Bacidia) as 
,arneoglauca A. L. Sm. (Bacidia) 08 
carnoolutea Boist. (Gyalocta) 71 
carneopallida Nyl. (l'ertusaria) 6-1 
carnosa Koerb. (l\Iassalongia) 30 
carpinea Wain. (Lecanora) 53 
carpinea A Zahlbr. (Porina) 136 
carporhizans Nyl. (Parmelia) :36 
Carrollii A. L. Sm. (Leptorhaphis) 133 
cartilaginea A. L. Sm. (Lecanora) 51 
clltaleptoicles Ny!. (Verrucaria) 12·( 
cataractarum :i\ludd (Thelidium) 127 
cenisia Ach. (Locanora) 53 
CENOMYCE Th. 1<'r. 72 
cenotea Schmr. (Claclci'nia) 7 ± 
CEHANIA S. 1<'. Gray 43 
ceraniscum Ny!. (Collema) 2G 
Cemsi ;\lassal. (Arthopyrenia) 133 
cemtina Ach. (Usnea) 42 
cercidia Th. Fr. (Physcia \"a1'.) 4a 

cereb1'ina Mas:;al. (Encephalograph a) 
112, 112* 

cer?olus Stiz. (l'ilophorus) 5~*, 70 
cermellum A. L. Sm. (PlacodlUm) 47 
cerinum Hepp (Placoclium) 46 
cervicornis tichler. (Chldonia) 73 
CETRARIA Ach. 33 
Cetraria Ach. 36 
cetrarioides Del. (Parmelia) ;JG 
cetrata Ach. (l'armelia) 37 

! couthocarpa Turn. & Borr. (Portusluia) 
G3 

CHlE~Ol'HECA Th. Pro 16 
i chalazltnoclcs A. L. Sm. (1'hY5ma) :20 

chalazallum Am. (Physma) 2G 
chalyblBum Naeg. (Placodium) 4(; 
chalybeia subsp. chloroscotina A. L. Sm. 

(Biato1'ina) 91,93 
chalybeifonllis Th. Fr. (Alecto1'ia) 4:3 
cheileum Ach. (Co11ema) 26 
CHIODECTO~ Ach. 118 
CHlODECTONACEA~'; 116 
chlarolla Ach. (Lecanora var.) 5:2 
chlarotem Nyl. (Lecanora) 52 
chlorococcl1 A. L. Sm. (Arthopyronil1) 

L38 
chlorococcll, Grmwo (Bilimbitt) 94 
chlorophlBa Floerke (Claclonia var.) 72 
chlorol'h:eulll A. L. Sm: (Rhizocarpon) 

lOB 
chlorophy11a Wain. (Cetraria) :~g 
ohlorotic" Wain. (Porina) 135 
chloroticula A. L. Sm. (I3aciclia) 98 
chlorotropoicles A. L. Sm. (Bilimbia) 

a6 
chrysocephala Th. }<'1'. (Cluenotheca) 

16 
chrysoleuca Ach. (Locanora) 51 
chrysophana Ny!. (Lccallora) 58 
chrysophthalmus Th. Fr. (Tcloschistes) 

44 
CHHYSOTHBICACELE Ge) 
ciliaris DC. (Physcia) 48 
ciliata Schalr. (Parlllelia var.) 36 
ciliattt D. T. & Sarnth. (Physcia var.) 

4a 
cincilluata Th. Er. (Alectoria) 42 
cinerascens A. L. Sm. (Leciclea) 8·( 
cinerascens A. L. Sm. (Leciclea) S7 
dnerea Sommerf. (Lecanora) 56 

I cinereopruillosa Koerb. (Arthopyrenia) 
132 

cinereorufescens Ny!. (Lecltnora) 57 
cinereum Th. Fr. (Dermatocarpon) 121 
cinnabarina Sommcrf. (Lecidea) 79 
circinata (Lecanora) 52 ' 
circumpallens A. L. Sm. (Bacidia) 98 

L 
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cil'cumscriptum A. Zahlbr. (Scle1'O- Conradi Kce1'b. (Rinodina) 50 
consentiens Nyl. (Lecidea) 87 
conspersa Ach. (Parmelia) 37 
constrictella A. L. Sm. (l\feJaspilea.l 

phyton) 117* 
cirrochroum Hepp (Placodium) 45 
cirrosa Wain. (Gyrophora) G7 
citrinum And (Placodium) 46 
coarctata Nyl. (Lecidea) 81 
::'occifera Willd. (Cladonia) 70*,74 

112 . 

coccineum Koerb. (HlEmatomma) I 

contenebricans Nyl. (Lecidea) 88 
contigua Fr. (Lecidea) 87 
contiguella Nyl. (Lecidea) 88 
contort a Hepp (Lecanora val'.) 56 61,61* 

cocco des Nyl. (Pertusaria) 63 
CCENOGONL-\CE.lE 75 
CCENOGONIUl\I Ehrenb. 75 
ccerulea DC. (Verrucaria) 124 
ccel'uleonigricans A. h Sm. (Biatorina) 

92 
coilocarpa Ny!. (Lecanora) 53 
COLLEl\IA Wigg. 26 
COLLEl\IACE~ 25 
collets A. L. Sm. (Arthopyrenia) 132 
colludens Tuck. (BueJlia) 99, 101 
colobina Th. Fr. (Rillodina) 50 
columnatula A. L. Sm. (Biatorina) 93 
commaculans Nyl. (Lecidea) 88 
commixtum Nyl. (l'latysma) 39 
communis DC. (Pc1'lusw'ia) 16, (jS 
compacta A. L. Sm. (Thermutis) 21 
complanatoidcs A. L. Sm. (Lecanora) 

57 
complicatum '1'1. Fr. (Dcrmatocarpon 

var.) 120 
cOlllpressus ..,lch. (Spilu'I'opi/Oms) 19 
concilians A. L. Sm. (Placodium) 47 
concinnum Flat. (Collema) 26 
concolor Wain. (Candelaria) 35 
concreta Nyl. (Pertusaria) 63 
condensatnm Rofim. (Stereocaulon) 

70,119 
conferta Nyl. (Lecanora) 53 
confertula Stirt. (Looidea) 78 
confertum A. L. Sm. (Physma) 26 
conlerYoides Kremp. (Buellia) 99, 101 
confervoides DC. (Hhizocarpon) 103 
con finis Ag. (Liohina) 25 
contluens Ach. (Lecidea) 87 
contluens ~tiz. (Opographa) 114 
confragosa Koerb. (Rinodina) 49 
confusior A. L. Sm. (Biatorina) 93 
confusula Nyl. (Lecidea) 85 
CONlOCARPO::\' A. Zahlbr. 108 
CONIOCYBE Ach. 17 
coniops Th. PI'. (Buellia) 101 
coniopta A. L. Sm. (Hinodina) 50 
conizrea Nyl. (Lecanora) 54 
conizlEoides "\. L. Sm. (Locanora var.) 

54 
conopl~a :Koerb. (Panna ria var.) 30 
CONOTRE:lIA Tuokerm. 65 

contortula Stirt. (Lecidea) 87 
contristans A. L. Sm. (BiatorinaJ 

92,93 
corallinoides A. Zahlbr. (Parmeliellal 

29 
coralloidcs POI's. (Splw'1'ophorus) 19 
coralloides Fr. (Stel'eocaulon)' 70*, 71 
coriacella Ny!. (Lcoidea) 85 
CORISCIUM Wainio. 119 
cornea A. L. Sm. (Gyalectaj 77 
corniculata A. L. Sm. (Parmelia) 36 
corniculatum Wallr. (Obryzum) 120 
wrnuta .b'r. (Cladonia) 73 
comuta Koerb. (Usnea) 42 
coronatum Koerb. (ColJema var.) 26 
corticola A. L. Sm. (Gyalecta) 77 
CLADINA Leight. 71 
CLADONIA Hill. 71 

I CLADONIACEAiJ 68 
olavulifera Nyl. (Leoidea) 81 
clavus Th. Fr. (Biatorella) 90 

\ clopima Th. Fr. (Staurothele) 130 
I crassa Fee (Enterographa) 117* 

crassa Aoh. (Lecanora) 51 
crenata A. L. Sm. (Candelariella) 48 
crenulata NyJ. (Lecanora) .53 
crenulatellum A. L. Sm. (Plaoodium) 

46 
cretaceum Nyl, (Loptogium) 28 
crispata Flot. (Cladonia) 74 
crispum Ach. (Collema) 26 
cristata A. L. Sm. (Biatorina) 93 
cristatum Hoffm. (Co1l8ma) 26 
orocata Ach. (Sticta) 34 
crocea Ach. (Solorina) 32 
CROCYNIA Massa!. 66 
Crombei A. L. Sm. (Arthopyrenia) 133 
Crombiei Nyl. (Lecidea val'.) 84 
crustulata Koerb. (Lecidea) 87,88 
cucullata Ach. (Cetraria) 39 
cudbear 55 
cumulata Th. Fr. (Biatorina) !J2 
cup-moss. See Cladonia coccifera 74 
cuprea :lIassaJ. (Bilimbia) 96 
cupl'ea Sommerf. (Lecidea) 80 
cupularis Schrer. (Gyalccta) 75*, 77 
Curnowii A. L. Sm. (Porina) 135 
Curnowii Cromb. (Hamalina) 41 
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curtum Turn. & Borr. (Calicium) 18 
curvescens A. L. Sm. (Lecania) 60 
cuspidata Nyl. (Ramalina) 41 
CYCLOCARPINEE 19 
cylindricl> Ach. (Gyrophora) 67 
CYPHgLlUM Ach. 16, 18 
cyrtelJa Th. Fr. (Biatorina) 80, 81 

DACA~IPIA ~Iassal. 121 
dactylina Ny!. (Pertusaria) 02 
damfCcorni,; Ach. (Sticta) 31 
dasaea Stirt. (Lecidea) 82 
dasypoga Htiz. (Gosnea) 42 
dealbata Cromb. (Pertusaria) 6:3 
dealhatula Nyl. (Lecidea) 87 
debilo Turn. & Borr. (Calicium) 18 
Decalld"llei· Stiz. (Opegrapha var.) 113 
decincta Ny!. (Lecanora) 57 
decipions Ach. (Lecidea) 78 
decipiens Leight. (Placodium) 45 
declinans Nyl. (Lecidea var.) 87 
deducta A. L. Sm. (Bilimbia) 95 
deformis HoHm. (CladOlJia) 74 
degenerans Spreng. (Cladonia) 73 
degcnerascens Nyl. (Veruearia) 12i 
deiicala Floerk. (eladonia) 74 
delieatulum A. h Sm. (Placynthium) 

2A 
delimis A. L. Sm. (Lecanactis) 107 
Delisei Nyl. (ParInelia) 37 
Delisei Bory (Stcreocaulon) 71 
deludens A. L. Sm. (Buellia) 100, 101 
deminuta Am. (polyblastia) 127 
demissa Til. Fr. (Leeidea) 78, 80, 81 
c10mlritica A. L. ~m. (Arthonia) lOCI 
dendtitiea 1Iuell.-Arg. (Phreographis) 

116 
dOlldrographa Ny!. (Lichographa) 111 
donticollis HofIm. (Cladonia) 74 
denndatum Floerk. (Stcreocaulon) 71 
doparcula Ny!. (Lecidea) 86 
depauperata Jatta (Acaro>pora var.) 59 
DBRilL\TOCAf,PACELB 120 
DERilUTOCARPON Eschw. 120 
desistem; A. L. Sm. (Arthopyrenia) 133 
destricta Wain. (Gladonia) 72 
Dicksonii Ny!. (Lecanora) 56, 58 
diducens Th. Fr. (Lecidea var.) 87,88 
didyma Kuerb. (Archonia) lOS 
difformis Wain. (Biatllrella) 90 
dlffraeta Schaer. (Locanora val'.) 52 
diffractum Kremp. (Leptogium) 2S 
diffundens bud. (Psorotichia) 24 
diffusa A, L. Sm. (Cetraria) 38 
difiusa Leight. (;\lelanotheca) 138 
digitata Huf'fm. (Cladonia) 74 

dilacerata Wain. (RamaIina) 40 
Dilleniana Koerb. (Lecanactis) 107 
dUuta Th. Fr. (Biatorina) 90,91 
dimera Ny!. (Lecanora) 60 
diplasiospora Zahlbr. (;\Ielaspilea) 113 
diploellum Floerk. (Calicium) 18 
DIPLOSCHISTES Norm. 65 
DIlUNA Fr. 105 
DIRl)[ ACEE 105 
disciformis ::IIudd (Buellia) 99 
discolor Koerb. (Buellia) 100 
discolol'ella Ny!. (Lee idea) 85 
discreta Th. Fr. (Acarospora) 59 
dispel'sa Ny!. (Arthonia) 108 
dispersa :Ny!. (Lecanora) 54 
dispersum ::IIuc1d (Arthothelium) 110 
dispom A. L. Sm. (Microthelia) 134 
dissepta A. L. Sm. (l\lierothelia) 133, 

134 
dis,idens Nyl. (Plaeodium) 45 
distinctum 'rho Fr. (Rhizocarpon) 103 
divergens Ny]. (Alectoria) 43 . 
dolichoteron Ny!. (Obryzum) 120 
dolomitica Massal. (Verrucaria) 125 
c1olosa A. L. Sm. (Biatol'ina) 93 
dubia Hook. (Lecidea) ~3 
dubia 'fay!. (Pal'melia) 37 
dubitans A. L. Hm. (Lecania) 60 
Dufourii De!. (Stiota) . 33 
Dufourii DG. (Verruearia) 125 

ebeneum A. L. Sm. (Ccenogonium) 75* 
ectanea Oliv. (Xantlloria. var.) 44 
effusa Am. (Bacic1ia) 97 
effusa Ach. (Lecanora) 54 
egenula Th. Fr. (Bacidia) 98 
elaeina A. L. Sm. (Physcia) 49 
eJatinum Koerb. (Hrema.tomma) 61 
elegans Ach. (Arthonia) 108 
elegans Ach. (Graphi,;) 115* 
clegans DO. (Placodium) 45 
ENCEPHALOGRAPHA 1\1assa1. 111 
enclitica Ny!. (Lecic1ea) 88 
endivirdolia Scheer. (Cladonia var.) 72 
ENDOCAHPON Hedw. 121 
cndocblora Leight. (Parmelia) 37 
endomeleena Le1ght. (Lecidea) 87 
ENTEROGRA"'HA Fee 117 
epanora Ach. (Lecanora) 55 
EPHEBACEE 20 
EPHEBE J<'r. 22 
EPHEBldA Ny!. 22 
epiblastematica A. L. Sm. (Biatorina) 

94 • 
epibryon Acb. (Lecanora) 52 
epidermic1is Mudd (Arthopyrenia) 131 

T <) 
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epidermidis Th. Pro (Leptorhaphis) 
133, 134' 

epig;Ea Tuck. (Buellia) 100 
epigaloides A. L. Sm. (Porina) ];35 
epigalum Wallr. (Thrombium) U8 
e"(>imarta Ny!. (Locidea) flO 
cpiphylla Whold. & 'rrav. (Baeidia) a7 
epipohea . .\. L. Sm. (Acrocordia) l::l1 
cpipolium A. h Sm. (Hhizoearpoll, 

var.) 103 
opiscma A. L. Sm. (BiaiOl'ina) ~)il 
opithallinum l~eight. (Thelocarpon) 

137 
cpixalltha A. h Sm. (Candelariella) 48 
opulotica Nyl. (Lecanora) 58 
ericetorum A. L:ahlbr. (lemadophila) 

GO 
erosa Aeh. (Gyrophora) G7 
orosa Leight. (Physcia) 4~! 
erysibe :lIudd (Lccania) (iO 
erysiboides Th. r'r. (Biatorina) (Jl 
crythrclla Aeh. (J~eCllI1(j,.a) 4G 
erythrocarpium A. h Sm. (PlacocUum) 

46 
EUARTHONIA A. Zahlbr. 108 
EGBIATOHELLA Th. Fl'. ~)O 
ELLECANU Stizenb. 5a 
EULECANOHA Th. PI'. 52 
EULECIDEA 1\'y!. 80 
EUOPSIS Ny!. ~8 
EUPARIIIELIA Ny!. 8G 
I']ul'L.\CODTDI (DC.) 15 
cup locum A. L. Sm. (Dermatoearpon) 

1:20 
EVEH:::\L\ Ach. 40 
e\'emioides Ny!. (Hamalina) 400 
ovolutum Grmwe (Storcoeaulon) 71 
exanthcmatiea Fr. (Gyalecta) 77 
exanthematica Fr. (Gyalcctll) 7G 
cxasperll.ta Carroll (l'armelia) 37 
excelsa A. L. Sm. (Buellia) 100 
exeipienda Cromb. ( . .\rthonia) 108 
exerrans A. h Sm. (lIIiorothelia) 

133 1M 
oxigu~ S. F. Gray (Hinodina) 4a 
exp"llens Aeh. (Lceanom) 55 
cxpansa Ny!. (Lccidea) 88 

bginca Leight. (Pertusccria) G:2 
jahlllllCJlSC ~yl. (Platysma) 3a 
fahlunensis Sehler. (Cetraria) sa 
fallax Am. (Arthopyrenia) 13P, 132 
fallax A. L. Sm. (Biatorina) VI 
fallax :-lm, (PertusaTia) 1G 
falbx .\eh. (Cetraria var.) 38 
farinaeea .-loh. (Ram"lilla) 40 

i faseicularis A. L. Sm. (Syncchoblastus) 
27 

fltstigiata '\ch. (Hamalina) 40 
fceundum Th. Fr. (Lopadium) 104 
fcrrugin8um Hepp (I'laeodiurn) 47 
fcstivUlll A. L. Sm. (Placodium, \'tH.) 

47 
fibula Kyl. (Cladonia) 73 
Jilamentosa Stirt. (Leeidea) I~J 
filifonnc A. L. Sm. (Pterygium) :25 
fimbriata Fr. (Cbdonia) 73 
firma Wain. (Cladonia YiH.) 7:2 
flabclliformis Wain. (Chtdonia) II 
.1iaccidwlL Ach. (Coliclnll) 27 

I jhwa A. L. Sm. (Biatorella) va 
I Jlavcseclls :\. L. Sm. (Placodium) 4;, 

Jlavicans 1\ onn. (Telosehistes) 44 
fiavicuDda Ny!. (Lecidelt \'tw.) 8, 
JI"vida Hcpp (Lecanora) 58 
fiavorubeseens Anzi (Baeidb) a8 
liavoyirescens . .\nzi (Placoclium var.) 4G 
flcxclla Zahlbr. (Lithographa) III 
flcxuosa Ny!. (Lceidea) 7U 
lloeculosa Turn. &: Borr. (Gyrophom) (;/ 

: Floorhanlt Fr. (Cladonia) 75 
florida Web. (Csllca) H* 
Floto,-ii 1\oe1'1>. (Gyalecta) 77 
fluviatile Ccol1Ib. (Loptogium) :18 
foliacea Willd. (Gladonia) 72 
foliosa Wain. (Cl:1donia val'.) 'i± 
fossarum 'I'h. 1<'1'. (Biatorell,,) VO 
foveolarii3 Sehner. (Gyalecta) 77 
foveolata A. L. Sm. (Arthopyrenia) 132 
fragile Ny!. (Loptogium) ~I:J 
fragilis Aoh. (Sphmrophorus) 19 
fragrans Cromb. (Leptogium) :lS 
fraxinea Ach. (Ramalina) 40,41* 
Friesii Aoh. (Lecic1ea) 78 
frustulosa :\ch. (Loeanora) 55 
fucata Stirt. (r~eeidea) 8a 
fueiformis DC. (Roccolla) 10G* 
fucoides '.Yain. (Hoecella) lOG 
fugicns Ny!. (Lecanora) 54 
fulgens S. P. Gray (Plaeodium) 44,45 
fuliginea Ach. (Lecidea) 80 
fuliginosa 'ray!. (Lecidea) 88 
fuliginosa Ny!. (Parmelia) 38 
fuliginosa Ach. (Stiota) 3:3* 
fulvomellea A. L. Sm. (Lecanora) 58 
lureata Schrad. (Cladonia) 74 
furfuraeea Aeh. (l'onioeybe) 17 
furfuraeea 2'I1al111. (Evemia) 40 
lurfurea Ny!. (Pyrenopsis) 23 
furfurella Boist. (Psorotiehia) :24 
fun'ella Ny!. (Leeidea) 88, 89. 

I furvesecns A. L. Sm. (Porina) 135 
fun·nUl Aeh. (Collema) 2G 
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fusea A. L. Sm. (Physcia) 48 
fuscatn, Th. :F1'. (Acarospora) 50 
fuscatula ""yl. (Pyrcnopsis) 23 
fuscella Ach. (Verrucaria) 125 
fuscescmls Ny]. (Lccanora) 52 
fuscoal'gijjacca .'\nzi (Polyblastia) l:l7 
fUScOlLtrum A. L. Sm. (Placodium) 47 
fuscocinerea Ta)'l. (Lecide,,) 87 
fuseolutcum :Jlucld (Lopadium) 104 

. fuscorubclla .\m. (Bacidia) 07 
fuscorubcns Ny!. (Lecidea) 81 

Gagei A. L. Sm. (Lecicloa) 81,82 
galrrctin(l Ach. (Lccanora) 5-1 
gaJactites Dul. (Arthonia) 108 
gangaleoi(les Ny!. (Locanora) 5:3 
gelatinow.FI. (Lecidea) 80 
gelatinoSlL Ny!. (:Jlelanothcc'L) 1'38* 
gel>ttillosn Th. Fr. (Polyblastia) 127 
gelida Aeh. (Lecanora) 51 
geminatmn Koerb. (Rhizocarpoll\ 10:3 
gelllinipara Th. }<'r. (Lccallora) 5C 
gemmatt, Koerb. (Acrocordia) Hi" 
geniculata Ny!. (Hamal ina) 40 
geographicum DC. (Hhiz')carpoll) laJ, 

103 
geoica Ach. (Gyalecta) 77 
gihba Nyl. (:-:arcopyrellia), U·3, 12G* 
gibbom Xyl. (Lccanora) 57 
glauc'1 Ach. (Cetraria) 38 
glauca Leight. (Cladonia \'ar.) 71 
glaucesccns Hoff ill. (Collema) :!(j 
gJaucina Aeh. (Yerl'llearia) 1:24 
glaucocarpa 1\:oel'b. (Acarospora) ;)~) 
gllLncoJepic1ca :::\ \'1. (Lecidca) is 
!7ia'llcomcc :\011. (l~(,(,(ll1o/'a) 58 
ghtucomaria A. L. Sm. (Leciograplm) 

10:2 
glebulonlum :s yl. iJ~eptogium) 28 
glehulosa Cromh. (Leoide<L val'.) 'IS 
globifcra Ach. (Lecidea) 78 
glohosus Wain. (Sphl1?rophorus) 17",1!J 
globuJifera NyJ. (Pertusaria) (i2,1U 
globulosa Koerb. (BiatorilJa) 91 
glomerata Sch'Pf. (Pertusaria) (j'3 
GLYPHIS Ach. 118 
GO:\IPl::ULTX:-: ::::\y1. G0 
GONGYLIA K081'b. 121:3 
GUJliolltma 2\yl, :21 
goniophila Scluer. (I,ecidca) 134. 8" 
gothic a Th. Fr. (Polyblastia) 1:2,., 
gracilis \Villcl. (Cladonia) 7,\ 
granatina Xyl. (EllOpsis) 2,) 
graniforJllis A. 1.. Sm. (Biatorilla) ~n 
gl~mosnm Sl'hrer. (Co11ema) ~(; 
gl'anu\ifcnnn Xyl. (Collema) ~I;, '!~. 

granulosa Sebrer. (Lecidea) 79, RO 
grauulosum HepJl (l'lacodium) 45 
GHAPHIDACE.£ 110 
GRAPHIDINE/E 104 
GRAPHINA l\Iuel!.-Arg. Ill) 
GR~PHIS .~dalls. 111 
gregaria J\ oerb. (Arthonia) 108 
Griffithii ?lassal. (Biatorina) 91 
grisea Turn. & Borr. (Gyrophora) 67 
grisea A. I':ahlbr. (Physcia) 48 
grise]]a ::-<yl. (Lecic1ea var.) 88, 89 
griseoatra Sehrer. (Lecidea) 8C 
grumnlos'1 Duff. (Opegrapha) 113 
GTALECrA Ach. 7G 
GL\INOCJ.HPK'E 15 
gypsaceuR Zahlbr. (Diploschistes) (j5 
GYHOPHOHA Ach. GC 
G YROPHOHACE.~ G6 

/z(cllzalea ::-<yl. (Fuopsis) 23 
h>Clllatites A. L. Sm. (Placodium) 46 
lLll.MATO::lDU l\Iassal. 61 
il[el1latopsis Th. Fr. (Pyrenopsis) 2H 
Hageni Ach. (Lecanora) 53 
lralizoa A. L. Sm. (Arthopyrenia) 133 
halodytos Olivo (Arthopyrenia) 1:33 
hemipolioides A. L. Sm. (Bilimbia) !)G 
Henrica Larb. (Lecidc'a) 81 
Hensehclialla Liinnr. (Polyblast;a) 128 
hopaticum 'I'h. Fr. (Dermatocarpon) 

121 
hepati7.011 Wain. (Cetraria) 30 
Happii Koel'b. (Acarospora) [J!) 
hcrbarum Arn. (Bacidia) 98 
hcrhidula A. L. Sm. (Bilimbia) OC 
hcrpotica Ach. (Opegrapha) 113 
hiascells Th. Fr. (Cetraria) ,l!J 
hibcl'l1icum .~. L. i'm. (.\nthmcotlle-

cium) 130, I::7* 
hihernicum Ny!. (~ephromiul11 var.) 

32 
ltirta Ach. ({'snea \'ar.) <ll 
hispida Tnc1:enll. (l'hyscia) l!) 

hispidula Ny1. :22 
Hoffmal1l1i :-:onlmcrf. (Lccanora vaL) 

56 
Holliana .". L. Sm. Plicl'ogi<cna) }:29 
Hollii A. L. Sm. (:\rthopyrenia val'.) 

1;:;3 
holoph,ea A. L. Sm. (Lecania) 5:) 
homalotropum A. L. Sm. (C()]]otrema) 

65 
homceopsis :::\,1'1. (Pyrenopsis) 23 
Hookeri ::IIassal. (Dacampia), 1~1 
I looked Nyl. (PallnariCL) :\U 
Hookeri Ny!. (Chdollb va!'.) il 
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horizontalis Hoffm. (Peltigera) 31 
humicolor A. L. Sm. (Porina) 134 
humo'um Ny!. (Leptogium) 2S 
Hutchinsia A L. Sm (Lecania) GO 
HutchinRi1e Koerb. (Enrer.)grapht) 117 
JIutchinsi1e Leight. (Pertusaria) 62 
hyalinella NyJ. (Goniocybo) 17 
hyalinescens Boist. (Bilimbia) GG 
hybrida Seh::er. (Clado'Jia var.) 73 
hydrola Ach. (Verrucaria) U3 
hymenogonia Zahlbr. (Staurothele) 

12g 
hyperborea Ach. (Gyrophom) 67 
hyperellum Ach. (C,diciurn) 17 
hypergenum Ny!. (Collema) 26 
hyperopra Ach. (Pa' mel i.,) 37 
hypme't A. L Sm. (Bacidia v,,,,.) 99 
hvpnorum S. F. Gray (Psoroma) 30 
hvpocyanea Sti rt. (Lecidea) i:i:] 
HYl'OGY:lI~L\ 1"y!. ::35 
hypolenca Ny!. (Physcia var.) 48 
h~'poph",a A. L. Sm. (Biatorelht) 90 
Hyputrachylla Wain. 3G 

Iceland moss. See Cetraria i.;landica 
38 

intermutans Ny!. (Leeanora) DG 
interseptula A. L. Sm. (Ponna) 13i) 

! intricata Aeh. (Lecanora) 5.5 
intricatl, Sch1er. (Pby,cia) 48 
intricata Del (Sticta) 31 
int.ric1Lta Ny!. (Synal:ssa) 24 
intullle-cens Koerb. (Lee'tnom) 53 
inumbrata A. L. Sm. (PolybLtstia) U7 
inundata K08rb. (Bacidia) \)7, \}S 
inusta ~luell.-Arg. (Ph1eoc\raphi,) 111 
illu,tula A. h Sm. (Gt aphil1") Il1j 
involut.l N) I. (Opegrapha,) IH 
irridesccm Ach. (Lecidea) 7\j 
irrnbala Ny!. (Lecanora) 47 
ischnoboht ,\I y!. (:IIclanothecao) 13., 
isidiaseens Nyl. (Parmolia var.) :;7 
isidiuides A. L. Sm. pI'croglrelJa) l'2~) 
i,idioldes Koerb. (l:{ir,odina) 49 
islandica Ach. (Cetraria) 3:3*,30 

jejuna A. L. Sm. (Biatorina) D3 
julmta Ach. (Alectoria) 42*,-13 
j u"iperillrl Ach. (Cetraria) :3'3 
jurana Sell,"'!'. (Lecidea) 8,1 

IC3IADOPHTLA ]\fassa!. GO 
ilieina Tay!. (A,~thonia) lU) 
illecebrosa Fr. (Lecan".ctis) 107 
immersa Ach. (Lccidea) 81 

kenlllorense A. L. SIn. (PtcrygiUI!l) :l.) 
! kermcsina A. T~. Sm. (Arthonia val'. \ 

lOS 

immersa Koerb. (Rillodina va1'.) 50 
immer,um "Indd (Thelidium) 126 
implexa Ny!. (Alectoria) 43 
impressula A. L. Sm. (Buellia) 100 
incana A. L. Sm. (Bombyliospora) JOel' 
incavatnm :'IIudd (Thelidium) 1~6 
incompta Anzi (Bacidia) 9S 
incrustans A. T~. Sm. (Placodium) 4G I 

incrustans Oliv. (Lecanactls var.) lU7' 
;IlC1tlTa Fr. (Pannelia) a7 
indigula Ny!. (Lecidea) 82 
infidula Cromb. (Lceidea var.) Se! 
inquinans Trev. (Cyphelium) 18 
inq uiD'lta Th. Fr. (Pertusaria) G4 
inserolla Ny!. (Lecidea) 85 
ioslgnis A. L. Sm. (Buellia var.) 100 
in,iliens A. L. Sm. (I'.)rina) 13.) 
insinuata Stirt. (Arthonia) 10c) 
insularis Ny!. (Lecidea) 83, 87 
integra Carroll (Verrucaria) 1'25 
intcrcedens Li:innr. (I'olyblastia) 127 
interjecta A. L. Sm. (:Ilelaspile:1) 113 
intcrludeos Ny!. (LHeidea) So) 
intermediellum Ny!. (Thelocarpon) 

137 • 
intermixta A. L. Sm. (Biatorina) 92 

KochiamL (Lecidca) 8:3, e'5 
kylemori9nsis Cromb. (Sphinctrina) 1(j 

Laburni Sydow (Arthopyrenia) 1'-)2 
labyrinthica Ach. (Glypbis) 118* 
htcerum S. P. Gray (Leptogium) 29 
lachllcum A. L. Sm. (Dormatocarpon) 

121, 121* 
laciniata Wain. (Lobaria) ::l± 
hctea Floerke (Lecidea) 88 
lactea Ny!. (Pertusaria) (j2 
lactescens :'.Iudrl (l'ertusaria) 63 
lacunosa Acb. (Cetraria) 38 
lacustris Th. }<'r. (Lecanora) 5S 
l",tevirens A. Zahlbr. (Lobaria) 34 
lffitevirens A. L. Sm. (Thrombium) 118 
lmtevirens Ny!. (Parrnolia var.) 38 
lmvata Ach. (Verrueal'ia) 124 
hevata Ny!. (Lecanora) 57 
lmvigata Aeh. (Po.rmelia) 37 
lmvigatum Ny!. (~ephromium) a2 

! Lallavei Olivo (Placodium) 46 
lunata Wain. (Ephebe) 21*,22 
lanala Wallr. (Pannelia) ::3;, 
lanuginosa Hue (Crocynia) G6 
lapicida Aeh. (Lecidea) 84, 85, 8(; 
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lapidicola. Br. & Rostr. (Arthonia) 109 
Larbalestierii A. L. Sm. (1[icrogl::ena) 

1~9 

laricicola Ny!. (Xylographa) 111 
latebricola Wheld. & Trav. (Bacidia) 98 
latetrosa Koerb. (Verrucaria) 1:!4 
latypea Ach. (Lecidea) 80,88 
Laured Flot. (Synechoblastus) 27 
Laureli Ny!. (Thelocarpon) 1:37* 

. LECANACTAGh\LE 106 
LECAKAC CIS Esehw. lOG 
LECA;\lL\_ l\1assal. 5D 
LECANORA Aeh. 50 
LECANORACELE 50 
L ECIDhJA Ach. 77 
LECIDLiJACFJ.£ 76 
LECIDlWPSlS Almq. 109 
LECIOI}BAPH.\. nIassal. 101 
lectissiI:la A. Zahlbr. (Porina) B-1 
Leightc,nii Cromb. (Opegrapba) 111 
leiocarpa Steudel (Gyrophora) G7 
leioplaca 8chrer. (t'crtusaria) 63 
leiotea Ny!. (Lecidea) 85, 86 
LE)UWP8IS A. Zahlbr. 27 
lenticularis Koerb. (Biatorina) ~}:3 
lelltigera Acb. (Lecallora) 51 
le'ltiginosa Zahlbr. (i\Ielaspilca) 112 
lelltiginosula A. L. Sm. (~lelaspilea) 

11:l 
lepltdinum Acll. (Thelotrema) 65 
lepidiota Dalla Torre &: Sarnth. (1'arm8-

Ii ella) 29 
Jepidota Ny!. (Cladonia) 73 
LeproiollZn Ny!. 66 
leptacina Stizenb. (Lecanoro. vaL) 05 
leptalea (Physcia) 4(J 
leptalea A. L. Sm. (Porina) Ll4 
leptocline Koerb. (Buellia) 101 
leptoelinoides Stein. (Buellia) 100 
LEPTOGIDIUM Ny!. 21 
leptogiella A. L. Sm. (Lommopsis) 27 
L~PTOGn:;"'I S. :B'. Gray 27 
leptophylla L'loerke (Cladonia) 7:1 
leptopbyllum Dalln. 'l'one &; Sarnth. 

(Dermatocarpon var.) 1:20 
LEPTORHAPHIS Koerb. 1H3 
leptospora A. L. Sm. (Porina) 13.5 
leptostigma Ny!. (Lecidea) 82 
leptotera A. L. Sm. (Arthopyrcnia) 132 
Lesdttinii Harm. (Acar08pora) 59 
leucoblephara Am. ~Bilimbia) \)6 
leucomela Mich. IPhyscia) 48 
leucophtea Ny!. (Lecidea) 85 
lcucophreoides Nyl. (Lecidea) 8IJ 
leucopl,w,opsis A. L. Sm. (Bilimbia) % 
leucophyma Ny]. (Lccanora) 57 
Jcucospeirea A. L. Sm. (Lecanin) 0!) 

LIOHIN A Ag. 25 
LICHINACEfE 24 
lichenodc1tnL Ny!. (Schizoma) 22 
Lightfootii l\Iudd (Biatoriua) 0:2 
lignaria Massa!. (Bilimbia) 95, \)fj 

limbata Ach. (Sticta) 33 
limborina A. I,. Sm. (Lecidea) 83, 80' 
limitaia Krempclh. (Verrucarill,) 125 
limosa Ach. (Lecicle:l) 83 
lismorense Cromb. (Pterygium) 25 
LrrHOGRAl'HA Ny\. 111 
lithophila Ach. (Lecidca) 85 
lithophili7,a Ny!. (Lecidea) 81 
litho tea Ny!. (Phy.cia) 49 
lithyr;:;a Acl. (Opegrapha) 114 
lithyrgodos Ny!. (Opographa) 114 
litoralis A. L. Sm. (Arthopyrenia) 13:2 

I littorella A. L. Sm. (Biatorina) D3 
livescens Leight. (Lecic1ea) 82 
LOBARL~ Sehreb. 31 
lobulatulll A. L. Sm. (Plaeodium) 45 
LOPADIUM Koctb. 104 
Lorrain-Smithire Knowles (V crrucaria) 

1:l3 
I lotnm Stizcnb. (Rhizocarpon) 103 
I lubens A. L. Sm. (Bilimbia) \H, GC 

lue8ns A. L. Sm. (J'orina) 136 
lneicla Ach. (Leducll) 17,79,81 
Ingnbris Somnlcrf. (r;ecidea) 78 
lugubris Dalla '1'orre & Sarnth. (['soro-

tichia) 21 
lurida Ach. (Arthonia) 108 
lurida Ach. (Lecidca) 78 
lusca Ny!. (Lecanora) 57 
Insitanicnm Ny!. (:0fophromium) :i:l 

, lutea Arn. (Biatorilla) 90, m 
: Iuteella A. L. Sm. (Biatorina Yin.) (J;~ 

lutooalha Wils. & \Vheld. (Cladolliclj ,',( 
lutooallJUm Hepp (Plaeodium) 47 
Iuteola :lIudd (l:lacidia) !J7, D\V 
lutes cons Lamy (Pcrtusarial 6;) 
lutesc8DS Nyl. (Lecanora vaL) i);, 

lutosa J afL, (Biatorina) 9:3 
lychnca 1'h. Fr. (Xanthoria) H 
Lyellli Zahibr. (1:'h":'ographH llli 
lyncea BOrf. (Opographa) 1 H 
lyperiza Stirt. (Bucllia) 100 

I macileuta Hoffm. (Cladonia) 75 
macrocarpon A. L. Sm. (Dematocarpon) 

121 
macrophylla Stenh. (Claclonia) 7;) 
macrostoma DC. (Verrucaria) 1:!4 
macula TayJ. (I,ecidca) 87 
macuhris ,\. L. Sm. (Pha-ographis \"ilr.) 

llG 



132 IXDEX 

maculiformis Krempelh. (Ycrrucal'ia) 
125 

mmstula Ny!. (Ijecidca) 80 
major Ny!. (Stenocybe) 18 
malacea Fr. (Peltigem) 31 
margacea \\' ahlenb. (Verrucaria) 121, 
'lJ1arginata Schcccr. (Lecic1ea) 85 
marina A. L. Sm. (Arthopyrenia) 1:13 
marmorea Zahlbr. (Verrucaria) 125 
::IL\SSALONGIA Kocrb. 30 
maura Walllcnb. (Verrucaria) 123 
mau1'oides Schrer. (V crrucaria) 1:24 
mcc1ians A. L. Sm. (Candolariella) 48 
meiocarpa Ny!. (Lecidea) 79 
meiospora Oliv. (Lecidca \'ar.) 84, S9 
malama Am. (Bilimhia) 95 
meia!?luin -\cb. (Coilema) 2G 
JlLela,lenca Dub. (l'l'J'llIsaJ'ia) IG 
melanocarpu, Sch,er. (SpbcNophorus) 

19 
melanochlora Ny!. (Pel'tusaria) G2 
molanoph,ea I':waokh. (Cbffinotheca) 1G 
IIIELANO'rUEUA Fee 137 . 
melantera Leight. (Arthonia var.) 100 
melaplmnrL Ny!. (Lecidca) 86 
:JIELASPILEc\ NvI. 112 
melathelin Nyl. (Thclopsis) 1:)5 
meliana NyJ. (Lccidea \'(11'.) 89 
melops Dul. (Physcia) 49 
memnonia Koerb. (Verrucarict var.) 123 
l\IENEC,AZ;l;L\ .\. ;l;ahlbr. 35 
lllcrsata Stirt. (Lecidea) 82 
mesoidca A. L. Sm. (Bilimbia) 97 
mesotropa Ny!. (Lee idea) 8~ 
mesotropiza Xyl. (Lecidea) 8,+ 
mcsotropoides Ny!. (Lccidea) 84 
ml'sotropum A. L. Sm. (TllClidimn) 121. 
mctamorphea ~\. h Sm. (Bilimhia) 9G 
::Ilctzlel'i Th. Fr. (Leciden) 81 
microcarpum A. L. Sm. (Thcliclium) 

12G 
mieroecphala J(001'b. (Sphinctrina) 1G 
micro cocca Ny!. (Lecidea) 79 
l\llCHOGL.J~NA Koerb. US 
microphylla :Uucll.-Arg. (l'armoliclla) 

:W 
1I1ic1'opilyllum (1;l'piuuimll) :zq 
microscopicum XyJ. (Leptogium) 28 
microspila Kocrb. (Ai'thopyrenia) 132 
microspora Nyl. (Verrucaria) 12:) 
microsticta Nyl. (\TariceJlaria) G± 
:mCROTHELIA K08rb. 133 
mieula Flot. (:IIicrothclia) 133, 131* 
milvina Th. Fr. (Rinodina) 50 
miniatum Th. :Fr. (Dcrmatorarpon) 120 
miniatl1ll1 Olivo (Placodinm) ·i;, 
minor Ny!. (Lccidea) 79 

minor A. L. Sm. (Vorrucari» var.) 10 -

minlltissimum (Lcptogimn) :-:'3 
mi1'ifica Stirt. (Opegrapha) 113 
mbella Ach. (Leciclca) 79 
misClTimull1 Ny!. (Jrycoporum) 1::~ 
modcsta ~.\.. L, Sm. C:lIicrogLi'll») 1:::~. 

12~J* 

molariformis Ny!. (Cladoni» \'a1'.) 7J 
mollis Ny!. (Leeide<t) 84 
monensis \Vheld. (Aerocordia) 131 
monogona Nyl. (l'cl'tusari"a) Ij2 

montana A. L. Sm. (Bilimhia YelL) ~),~ 
~ro()reana Carroll (Lee idea) S7 
moriformis Th. 1<'1'. (Hiat01'eJla) 89* 

90 • 
Morio l'IIudd (Biatorella) 90 
moriensis Wa!,;. (Polyblastia) 1:27 
:'IIosigii Ny!. (Lecic1ea var.). 83 
:'IIougcotii Seha'l'. (Parmolia) 3G 
:'Ilongcotii Th. Fr. (Buellia vaL) 101 
mucosa Wahlcnb. (Verruca ria) 12:1 
multifida A. L. Sm. (l'armelb) 3. 
ll1ultificlum Sehm1'. (Colloma) 2C 
multi pal' titus :1>Iudd (Syncchoblasl us. 

27 
multi puncta Nyl. (Pertusaria) COl 
muruli" Schrer. (Lecanom) .51, 52 
muralis Ach. (Verruc;),ria) 125 
murimLta Arn. (ClaclonifL v;)'r.) '14 
muril1t1 Leight. (Yerruea1'ia) 1:24 

, murorum DC. (Placodium) 45 
muscicoluUl S. J.'. Gray (l'olychidiuID 

21 
l1lu"corum :\[udd (Bacidia) ~J8, 99 

, mutabilis Borr. (Vorrucaria) 1:M5 
, mutabilis :B'ee (Lecidei1) TH 

l\lYCOBLASTuS 'l'h. Fr. 89 
]\[YCOPOIUCELE 138 
lIIYCOPORELLU:'II A. ZablLr. 1:)8 
nIYCOPORUIII :Flot. 13S 
myriocarpa l\1udd (Buellia) 99*, 100 

101 
myrioc»rpella Ny!. (Arthollia) 10~J 
myrtieolul1l Fee \Chiodecton) 118 

Nmgelii Ami (Bilimbia) 9.J 
nanum Ach. (Stcrcocaulon) 71 
llebulosa Ny]. (Pannal'ia) 30 
neglecta Ny]. (Lccidea) 83 
NEPHRmnUlII,NyL 32 
nerieiensis A. L. Sm. (Micl'oghena Val'. 

129 
nigra Stiz. (Pannularia) 22,29 
nigrcscens Anzi (Syneehoblast~ls) '27 
nigrescem Pel's. (Verrucaria) 124 

I llig1'icans Ny!. (Aleetoria) ,13 
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nigrificans Ny!. (Lccidea) 81 
nigritella A. L. Sm. (Polyblastia) 128 
nigroclavata Nyl. (Lecidea) 80, 83, 85 
nigroglomerata Leight. (Lecidea) 8G 
lligrogris0a Nyl. (Lecidca) 88 
nigrum S. F. Gray (Placynthium) 22 
nitens Ach. (Lccallom) 16, 55 
nitida Ach. (Pyrenula) 1:36* 
nitidella ]\I udd (Pyrenula var.) 13G 
Nitschkeana Lahm. (Bilimbia) !H 
nivalo 't'uckc·rm. (l'J,wodium) 4"1,4G' 
nivalis Ach. (Oetraria) 3!J 
NOIDIANDINA Ny!. 121 
Notarisii A. Zahlbr. (Oyphelium) lS 
llothiza ~y!. (Opegrapha) 113 
nuda Wheld. &; Trav. (::\ficroghl'tltl) 

120 
Nylancleri J.(rempelh. (Thelidium) 12G 
Nyhmderiana ;"jIa,sal. (Lecania) 60 

ohlongans A. L. Sm. (Lernmopsis) 27 
OBHTZUJ\I Wallr. 120 
obsclIl"a Nyl. (Physcia) 49 
obscurata A. L. Sm. (Bilimbia var.) !Hi 
obscuracum M"ssal. (Rhi%oCll[,POl') 

102*, 103 
obscurum A. L. Sm. pIyeollorellum) 

13::3' 
obturbans A. L. Sm. (Biatorina) 93 
o("cult" Koetb. (Buellia) 100 
ochl'acea Wedd. (LecidCll) 81, 82 
ochraceum Anzi (Placodium) 47 
ochrochlOl"a Flocrke (Cladonia) 73 
ochrococca Xyl. (Lecidca) 78 
OCHHOLEOHIA :Uassal. 55 
oclHoleuca ~yl. (Alcctoria) 42 
ochrol'hora Th. Fr. (BiatoreHa) \)0 
ochrothalamia Nyl. (~Iolaspilea) 11:3 
oculata 'rho Fr. (PcrtuS[lria) 6il 
odontella Ach. (Uetraria) 3[) 
<Ederi Eocrb. (lthizocarpon) 102, 103 
olivacea Ach. (Parmelia) 37 
olivacea _~. L. Sm. (Porina) BY, 

135 
oJivetorum Ny!. (Parmclia) 3G 
omphalodcs Ach. (Pa,rmelia) 36, :37 
OPEGRAPHA Humb. lU 
ophthalmiza NyJ. (Pertusaria) W 
orbicularis Dalla Torre 8; S,\t"uth. 

(Physcia) 49 
orchil 106 
oribata A. L. Sm. (Bacidia vaL) 0S 
orosthoa Ach. (Lecanora) .')5 
ostreata Sch:£;!". \Leeidea) 78 
ostreata Nyl. (Cladollia ,ur.) ,u 
oxyspon\ ;{yl. (L"('idea) WI 

palomcta Ny!. (Cladonia var.) 7± 
pallcsccns Ny!. (Lecanom) 56 

I pallida Fr. (Coniocybe) 17 
pallida Sehrer. (Lecanora) 53 
pallidum Ach. (Enilocarpon) 122 
palmatum ::I(ont. (Leptogium) 29 
panil,ola ,~oll. (Lccidoa) 87 
PANNAHL\ Del. 30 
PANNAUL\Ol'jA~ 2!J 
pannariellull1 Nyl. (Pterygium) 25 
pllpillaria Hof(m. (Cladonia) 72 
papillosa Ach. (Yerrucaria) 122*,124 
papulare Am. (1'helidium) 127 
paradoxum Born. (Spilonema) 22 
paralia Ny]. (.~rthonil1) 109 
pamllola Fr. (Xylographa) 111 
parascma Ach. (Lecidoa) 8:3, 8!)* 
p,uasitica Hoffm. (Oladonia) 74 
pamsitica l\Iudd (Leciographa) 102* 
pamxanthodes Nyl. (Opographa) lH 
parella Ach. (Lccanora) 16,56 
parella (Lrcanom) J02 
parietina Th. };'r. (XantllOria) cl2*, lei 
l'arictinlllll ~"'ch. (CaLicilllll) 18 
parile Nyl. (Nephromium var.) 32 
PAR:\IELIA Ach. 35 
J'_\It::\IELL\CE}I<; H5 
l'armeliarum Oliv. (Buollia) 101 
PAR;\IELIBLIJA 1\Iut!ll.-Arg. 2!l 
particularis A. L. Sm. (Bnellia) 101 
parva Deakin (Yerrncaria) 1::'[) 
pa.scl:.ale Fr. (Stereocaulon) 71 
Patersoni Stirt. (J1fela>,piil'C!) ll~ 
patellulata Ny!. (Arthonia) l()\J 
paucula Ny!. (Lecidoa) 81 
peliocypha 'l.'h. Fr. (Acarospom) 59 
pelioscyphoicles Olivo (,\caro,;pora) 5D 
pelobotl'Yl1 SOl1unerf. (Lecanom) 5(; 
peloclita ""yl. (Verrucaria) 12~ 
PEL'rIGI'~IL\' Willd. 31 
PELTIG}ljHACE}E 31 
pcltigerea 'I.'h. };'r. (,\rthollia) lU!) 
pendnla Heber Howe (esnml var.) 4') 
porcmlloides Jatta (Ac'lrospora) 5(l 

, pl'ljorata S. F. Gray (Pannelia) 37 
pcriclea Xy!. (Platygrapha) 107 
periplaca NyJ. (Lccidca) 85 
per]"ta _-\eh. (Parmclia) 36 
perIn tum Zahlbr. (HhizocMpon) 1\):3 
llerobscura Ny!. (Lecidm,) 7U 
per>licina A. L. Sm. (l)orina \'aL) 1::3;:' 
pertusa Sch,er. (l'armeli,,) 3,) 

pert usa Dalla Torrc & Sarnth. (Pcrtu-
sari a) Gl *,63,102 

PEHTUS_\lUA DC. Gt 
PEI~TT-S_\ nL\.(1E/E [;1 
petr:ea i'yt. (Lithographa) 111 
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petneum Del. (Chiodecton) 118 Pollinii A. L. Sm. (Placodium) 47 
petra:um ::lIassal. (Rhizocarpon) 103 polospora A. L. Sm. (Buellia) 100 
petrina Ny!. (Graphis) 115 polyantha Tay!. (Lecidea) 85 
petrosa Arn. (Lecidea) 82, 84, 87 polyanthes Arn. (Physma) 26 
pezizoides Leight. (Pannaria) 30 POL'tBLASTIA Massa!. 1'27 

~ pezizoideum Koerh. (Lopadium) 104~ pOlycarpa Olivo (Xanthoria) 4A 
phacades Koerb. (Bacidia) Q7 polyc,upus Dalla Torre & Sarnth.(ciYll' 
pha~cnterodes Ny!. (Lecidea) 87 chobllistus) 27 
phll'ocarpellum A. L. Sm. (Placodium) POLYCHIDIUl\I S. F. Gray 21 

46 polydactyla Roffm. (Peltigcra) '\1 
l'li(coccplwia Th. Fr. (CIl(i'l1otheca) 16 polymorph a Ach. (Ramalina) 41 
PH"~OGRAPHIS l\Iuol!.-Arg. 115 polyphy\la Hook. (Gyrophora) (;7 
phmop" Ny!. (Lecidea) 81,82 polyrrhiza Koerb. (Gyrophora) (;7 
phloginum A. h Sm. (Placodium) 46 polyschiza Lett. (Cetraria) 3!) 
PHLYC'l'IS 'Vallr. 65 l'olyspora Th. Fr. rHinodin",) 4U 
phyllis cella Nyl, (Pyrenopsis) 23, 21* I l'0lytropa Schmr. (Lecanom) 51, 5':' 
phyllophora Syd. (Cladonra val'.) 73 populneum De 13rond. (Calicillm) I' 
PHYSUIA Scbrcb. 44,48 PORINA Ach. 34 
PHYSOIACEJE 48 poriniformis Nyl. (Lecanora) 57 
PHYSMA Massa!. 25 POROCYPHGS Koerh. 20 
physodes Ach. (Parmejia) 35 I portentosa \Vain. (Cladonia val'.) ,\ 
picea Ny!. (J~ecanom) 55 postUtnllill Th. Ier. (Rhizocarpon) 111: 
picila Leight. (Lccidea) 82 pnecav811da A. L. Sm. (Buellia) IOU 
pilati Koerb. (Lecidea) 84 ! pneponens A. L. Sm. (Bllellia) 101 
pilcatum Ach. (Stel'eocaulon) 70 I prmpostora Nyl. (Lecanora) .54 
PILOPHORCS 'rho Fr. 70 ' pl'mrimata Leight. (Lccidea) 81 
pilularis Koerb. (Biatol'ina) 91, D2 ,prmtexta Ny!. (Peltigera vat.) 31 
pinastri S. F. 9ray (Cetraria) 38 I prasina Syd. (Biatorina) g~ 
pinastl'i Scheer. (Lecanora var.) 5') prasinoides Olivo (Banidia) as 
pinguicula 1>Iassa!' (Verrucaria) 1:24 ,prasinorufa NyJ. (Lccidea) 80 
piniperda Koerb. (Lccanora) 51 jlremnca A. L. Sm. (Biatorina) U:.! 
pityrea Fr. (Cladonia). 78 jlrcmnea Wedd. (Lecallactis) lOt, 
pit!JTea Cromb. (Ph!Jsctit Y,n.) -l·S 107 
PLACODIUiVI DC. emend Hep!, H Prevostii Th. Fr. (Lecanora) 58 
PLACOLECA~IA Stein. 5(J privigna A. L. Sm. (Biatorella) no 
placophyllus Ach. (Reomyces) 6D proboscidea _~ch. (Gyrophol'a) €V'. {, 
PLACYNTHIUl\I S. F. Grav 21 probo,cidea Ta)'!. (Parmelia) 36,37 
plana Ny!. (Lecidca) 85 " prolixa Carroll (Parmclia) :37 
platy carp a Fr. (Lecidea vat.) 87 promillula Borr. (Locidea) 85 
J>LATYGH.\ FHA ~yl. 1117 prominula );"y1. (Yerrucaria) 123,12, 
platyphylht .\ch. (P,umelia va1'.) 85 promiscons Nyl. (Lccidea) 88 
platypyrenia _\. L. Sm. \,\rthop,vrcnia) prosechoidos (lliy. (Lecania) GO 

133 , prosechoidiza A. L. Sm. (Locania) 1:1 
Platysma Ny!. 38 I p1'080(lca Ach. (Opegrapha) 114 
pleiospom A. L. Sm. (Lecidea) 'is, 8:2 . prostmtula Stirt. (Lecldea) ,0 
pleul'ota Cromb. (Cladonia) H pl'otrusa Fr. (Lecidea) 86 
plicata Web. (Usnea) 42 proximella Ny!. plclaspilea) 11:.'* 
plicatile Nyl. (Leptogium) 28 ! pruinata Stendel (Arthonia) lOa 
plicatilis A. L. Sm. (Rhizocarpoll) 103 : pruinata A. L. Sm. (c\l'thonia val' 
plumbea \Vain. (Parmeliella) 2U, 00" 108 

30*, 10:l pruinosa Mudd (,Biatorella) 90 
l'/Ulnbca Nyl. (Coccocarpia) 30 pruinosa Chaub. (Lccanora) 51 
plurnhina Anzi (Lcciographa) 102 prunastri Ach. (],;vornilL) :38*.40 
jJocillulll }'I'. (Cladonia ..-ar.) 7:.' PSORA Haller 78 
poliodes.,Ny!. (Lecidea) 81 l'SOR01>IA Ach. ~10 
l'olitJphlEa Ach. (r~ec"nom) f);' PSOIWTICHIA l\Llssal. 2 L 
pollinaria Ach. (Hamalina) ·IV pteJreodcs Nyl. (lIIycopornm) 13:-; 
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PTERYGIUi>I Ny!. 25 
PTYCHOGRAPHA Nyl. 111 
]mhcscens Wain. (Parmelia) SG 
Jlllb~scens Ny!. (Epi1cbe) 22 
pulchclla Tuck. (Buellia) 100 
pulchc\la Cromb. (Normandina) 121 
]1i:tlmonaria HO{flll. (Lobar-ja) c:i* 
pulposulll Ach. (Collom,,) 2G 
pulverea ~[udd (Billtorina) 91, 92, 9el' 
pulvernkllt'1.1'<yl. (1'hy8Ci'1) 48 
puh'erulcllta A. h Sm. (Graphina ""r.) 

116 
pulverulenta .\eh. (Graphis \'ar.) 115 
pUlvinata Mudd (Baddia) \17, \IS 
plllvinah. Wain. (Euopsis) :]3 
llUlvinatum Koerb. (Lel'togiulll var.) 

29 
lmlvinatuffi'Th. :I<'r. (Stercocaulon val'.) 

71 
pllllctclla :Ny]. (Al-thollia) IOU 
punctiformis Ach, (Arthonia) 10:) 
punctiformis Arn. (c\l'th0l'yrcllia) Ii]:] 

punctilliformis Leight. (Arthonia) 108 
plUlrJCIlS liloerke (G/adonia) 74 
pusillulll Floerke (Calicium) 18 
pusillulll Hedw. (Endocarpon) 1:l:l" 
pusi1l11m C'iyl. (Leptogium) 28 
pusillum Flag. (Placodium var.) +5 
pustulata Ny!. (Pertusaria) 63 
pustubta Hoftm. ('G mbilicaria) (is'' 
pycnocarpa Koerb. (Lecidea) S7 
pyglmea Ag. (Lichina) 24*, 25 
pyraceum Anzi (l'li1codium) ,16 
pyrenastrella Oliv. (Arthopyrenil1) 132 
pYR~NmUCK£ 119 
PYHE:\IDIU~l :::\,,1. 11£) 
PYH.~:\OC:\RPEj·; lEI 
pyronophorum lILassa!'1 Cl'holiclillm) 

125, 127* 
PYRE::\OPSIDACK=B ~3 
PITtEC'i()PSIS Xyl. 23 
PYHEKULA Ao1>. 135 
PYRBNULACE.:g 100 
pyrithromum A, L. \-\m. l PhtCOlliutll 

"a,.,) 46 
pyxidata Hollm. (Cladonia) '12 

'/lwrcinum Pors. (C"licium) 17*, IS 
quernea Ach, (Lecidoa,) 79 

HACODI 01\1 Pers. 76 
mdiata Ao11. (Arthonia) 109 
mc1iata Cromh. (Cladonia \'al'.) 
H[l]fsii A. L. Sm. (Leeanill) m 
HAi>IALINA Ach, 40 

~., 

I·, 

ramificans :Nyl. (GraplJis) 115 
ramulosa Pr. (Synalissa) 24 
rangiferina Web (Cladonia) 71 
rangiformis RaHill. (Cladonia) 74 
reccdolls Ny], (Locanora) 57 
roourva Hoffm, (Cladonia Vat.) 71 
renneta Stirt. (Portusari,,) 62 
refellens A. L. Sm, (Placodium) 46 
n/i'llc/1s A. L. Sm. (Placodi1l1l1) 4± 
rei ndeer lUOS::; 71 
repanc1a Ny!. (Diriui) 105 
resimc Th. Fr. (Biatorella) 90 
resupinatum D"n'1 Torre & Sarnth, 

(Nephromium) 32 
revertens Ny!. (Rpilonema) 22 
revulut" Floerko (Parmeiia) :;7 
rhagadLca Oliv, (Ac"rospora) 59 
rhe:s:obl"phara A. L. Sm. (Bilimbia) !J5 
rhi~oboltL Ny!. (Lecidea) 78 
RJIl.%OO_UtrON Hamond 102 
rhyp"rodes Ny1. (Leptoglnm) :28 
rhypodiza .\. L. Sm. (Biatorina) 9:3 
rhYl'onb ]\lassa!. (Arthopyrcnil1) 1:33 
rimata Ny!. (Platygrapha) 107 
RI::\ODINA 1I1assaL 4() 

t"i\ulosa Ach. (Lecidea) ij3,8:) 
1'ohori8 Am. (Rinodina) 49 
ROCGELLA DO. 10.5 
ROCCELLAUEL"E 105 
roscidum }<'loerko (Calicium) 17 
roseola De Not. (Bacidia) V7 
roseus Pel's. (Bmomyces) (j8, 6() 
rubella Ny!. (Thelopsis) 135, 136* 
ruhidllla Ny!. (Lecidea) 82 
rubifol'lllis \\'"hI. (Lecidea) '78 
rubiginosa Del. (Pannaria) 30* 
rubl'a lIlas",]. (Gyalect,,,) 76, 77 

i rufescens, Rofim. (Peltigera) 31 
rufus DC, (B,eolll)'oes) G9 
l'nginosnm Ky1. (L"ptogium) :29 
rugosa Ny!. (Lec,mont) 52 
rugosa Uromb. (Pannclil1 var.) :~7 
Huiziana !Ilucll.-Arg, (Graphi'na) 116 
rU]lestre Bl'llnth. & Hostr. (Placo-

dium) 4,1, 47 
rupestre Pel's. (Raeodium) 76 
rupestris A. L. Sm. (Synechobbstus) 27 
l'U]lestris Schrad, (Verrucaria) 1:28 
rupifraga Am. (Staurothele) 130 
rusticell" Nyl. (Lecidea) 82 
ru,ticnla Ny!. (Lecidca) 82 
ryssolea A, L. Sm. (Buellia) 100 

salluletorulll Br. eX 1>,o"tr. I,Bilimbi,t) 
!J4*, 96 

sabulosa ;\Iassal. (Bilimhia) !12. g." 



I);DEX. 

saccata Ach. (Solorina) 32 
smpincola Ny1. (Lecanora var.) 54 
salicicola \Yheld. &; Tra ... (Bacidia) 97 
S"lwDii A. L. Sm. (Acrocordia) 1:31 
Sambuci Ny1. (Lecanora) 53 
sanguinaria Ach. (Lccidea) 89 

.. sanguineoatra Ach. (Lecidea) 79, SO 
SAHCOGl"NE Th. 1'r. \)0 
sarcogYlloides Koerh. (Lccidea) 82 
sarcopisioidcs A. L. Sm. (Lccanom) .5.! 
SAIWOPYHENIA :Nyl. U5 
sarmentosa Ach. (Alcctoria) 42 
saturninum Ny1. (Leptogium) 2\) 
saxatili~ Kocrh. (Buellia) 101 
saxatilis Ach. (Parlllelia) 37 
saxicola lIIassa1. (Arthopyrenia) ISJ 
saxicola Ach. (Opcgmpha) 11il 
saxicola Ach. (Lccanora) 5:2 
saxicola Olivo (BuclliD, var.) IOn 
sl1xicola A. L. Sm. (I"l'canactis VM.) 

107 
saxorum Mudd (Buellia) 101 
scabrosa Koerh. (BueWa) 100 
scahrosa Th. Fr. (Peltigem) 31 
scahrosa Crornb. (Cladonia var.) 75 
Sch;.€reri Dc Not. (Bnellia) 100 
Sch;ereri Am. (Psorotichia) 24 
schistina N)1. (Lccanora) 53 
SCllIZOMA Ny!. 22 
Schmc1eri Nyl. "Leptogium) 28 
t)chra(leri A. L. Sm. (Polyblastia) 127 
scopulare Oliv. (Placodium) 45 
scopulicola A. L. Sm. (Bacic1ia) US 
scopulorwn Ach. (nllmalina) 41 
scortea Aell. (l'armelia) 36 
scoticum l\yl. (Spilonerna) :22 
scotina Wedd. (VolTucaria) 1:23 
scotinodcs 1'h1. (Lecidea) 86 
scotinospora Holb. (Polyblastia) 12H 
sco/i))lI)/l Koerb. (Ll'ptoyiHJJl) 2'*,:2.'l 
scripta Ach. (Graphi5) 115 
sCl"obil"Ulata DC. (Lobaria) 3+ 
scruposus Norm. (Diploschistes) C5, 

66* 
seutata Koerb. (Peltigera) 31 
Femipallens Xyl. (Lecidea) Sl 
Sendtneri Krompelh. (PolyblastiaJ 1:!7 
sepincola "\Vain. (Cetraria) il\) 
septata Hehm (Stenocybe) 18 
serpentina Ny!. (Graphis var.) 11·') 
siderella Xyl. (Opegrapha var.) 114 
silacoa Ach. (Lecidea) 88 
siliquosa },. L. Sm. (Ramalina) ell 
simplex Br. &; Bosk (Biatorella) \)0 
simplex "\\'ain. (Cladoni" va1".) 73 
simpkicior A. L. Sm. (Bilimhia 'etr.) UG 
sincerior B. de Lesd. (Lecania va!'.) GO 

flinopica -:lJassa!. (Acarospora va1".) :",,) 
~inuatulll -:I{"ssa1. (Leptogiurn) 28 
sinnosa Aeh. (Parmelia) il7 
smaragdula Massa!. (Aearospora) 5,) 
smaragdula Knowles (Lecidca VlU.) ';(l 
SOLOHINA Aoh. 3:l 
sopilis/ica ~Inell.-Arg. (01"llpilinu) 1 i J 
80phoc1es Th. Fr. (Rinodina) 4\) 
sordida Th. Fr. (Lecanora) 5:->, lOJ 
l;orecliata Th. Fl·. (l'armglia) :38 • 
sorediatum Hook. (Elldocarpon) l~~ 
sorecliza Nyl. (Lcoid3a) 86 
sorellrnic1ium A. L. Sm. (Hbizocarpo)l) 

102 
"paclicoa Ny]. (j.rthonia var,) 108 

I sparsellum A. L. Sm. ('\Iycoporcllullli 
138 

spociosa Nyl. (Physcia) 4.8 
spectabilc 1\Iassa1. (Arthothclium) J W' 
sphrnroccpbalulll \V.ahlenh. (C,\li~i\11") 

17 
spha:roicles Koerb. (T3ilimbia) \J.t. ~I:; 
SPKZE:ROPHOHAOE.E l,~ 
SPH}EROl'HORDS Pors. IS 
SPHINC'rllIN,\ 1"r. 16 
spilollola A. L. Sm. (Arthopyrenia) l::~ 
spilomatica Th. Fr. (Xylographa) 111 
8PILONEMA Born. 22 
spinosa Leight. (Cladonia Yar.) 74 
spodiza A. L. Sm. (Biatoriua) 91 
sjJodochroa ,\.eh. (Gyr0l'llOm) G7 
spodorneht A. L. Sm. (Lecani,,) liO 
spodophffiiza A. L. Sm. (Lecania) liO 
spongiosa Carroll (Solorina) 3~ 
sporodiza. Stirt. (Leciclca) 83 
spmia Kocrb. (Bnellia) 100, 101 
spuria DC. (Pcltigera) ,n 
cqualida Jatta (Bilimhia) \)5 
SQL-DIARIA DC. 51 
squamosa HoHm. (Cladonia) ,el 
squamulosa Th. Fr. (Acarospora) 58$ 
squamulosa A. L. Sm. (Bilimbia) \)5, 

9G 
STAl'ROTHELE );"onu. UCI 
stellaris :0:y1. (Physeia.) ,1!) 

stellata :lIudd (Graphis var.) 11i:i 
stellulata -:lIndd (Bucllia) 100 
STENOCYBE Ny!. IS 
stenophylla Ach. (Parmelia \"'1)".) 37 
STEREOCA"CLON Schroll. 70 
stereoct1Julorum !.\. L. SIll. (J~iatorina) 

94 
ST1CTA Schrell. :.,3 
STICTACE.'B 32 
stictoceros Hook. (Evel'llia \"~l·.) ·10 
.-;tigmakl],t .\. L. Sm. (.lrthop.'T(}llirr) 

leU 
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SIig1l1atidiuJn Meyer 117 
stigonellum A. Zahlbl'. (Uyphelium) 18 
stillcidiorum Hepp (Placodium var.) 4G 
stc'ejlsilis \\'ain. (Oladonia) 72 
stritttuia Wahlenb. (Verrucaria) 123 
stygia Ach. (Parmelia) 36 
subarenaria A. L. Sm. (Rinodina) r,o 
subarcoh,ta Nyl. (Pyrellopsis) 2:] 
subaurifera Ny!. (Parmolia) 3G 
snl>canl1 Nyl. (Alectoria) 43 
subcarnca Ach. (Lecanora) 51. \J;l 
sul>cornuta Ny!. (CJadonia val'.) 73 
subcoronata Nyl. (Cladonia var.) 75 
subdeprcssa N y1. (Lecanora) 57 
sllbdctersa NO'\, (Physcia) 4U 
subdisciformis Jlltta (BlIeUia) 101 
su1discordans Ny!. (ChiodcctOll) 118 
subexigua .\rn. (Rinodina) .50 
su1farinacea Ny!. (Ramaliua) 41 
sU'llIuna Nyl. (Leciilea) 88 
subfusca Ach. (Lecanora) 5::! 
snbgyratnla Nyl. (Lee idea) S8 
subimbricatlt A. L. Sm. (Lecallora) 52, 

51 
subkochiana C1'omb. (Lceidea) S5 
sublatypoa Leight (Lecidea) 8G 
8uhliveseclls A. L. Sm. (Lccallora) 54 
Huhmer,a Schrer. (Yerrucaria) 1:!± 
~uhmicttllS .\. L. Sm. (.\rthopyrcuia) 

133 

symmicta Ach. (Lecanora) 54 
symmictera Ny!. (Lecanora) 54 
sympagea Ny!. (Lecanom val'.) 45 
sympathetica Tay!. (Lee idea) 87 

! 'yrnphoTca Ny!. (SYllalissa) 2, 
Sl'NALISSA Fr. 23 
SYNEc:HOBLASTUS Trey. 27 
synothca Koerb. (Biatorina) ~Jl, D2 
syringea Th. J!'r. (Lccania) 58", 60 

tahit1nla Nyl. (Locidea) 88 
I tart"rea Ach. (Lccallora) 5ii 

'Taylori IIIudel (.\rthopyrcnia) 1:32 
tCrJulco'is (J,ceallor,,) 45 

I teicholpta (LI'Crt'l1m'll) 4(', 
I teichophila J atta (Hinodiuct) 50 

TEiLOSGHISTES Norm. 44 
Tcmpletoni Wain. (7;ccidea val'.) U2 
tenax Sm. (Collema) 2G 
tenchrans Nyl. (1,ociele,,) RS 
tellcbrica Ny!. (Lecidea) 85 

I tCllebricos(t NyJ. (Lecidca) 7Cl 
, i('/lella Bitt. (Ph!lscia) 4U 
1 tencm Ny!. (Lecidca) 31 

tenllifera A. L. Sm. (1'oTina) 135 
I tenuifolia Wain. (Ceteal',,! val'.) 3D 
I tcnuisectum .~. L. Sm. (Cetraria V(tr.) 

38 . 
I tcnuissilllum KoeTb. (Leptogium) 28 

tcrrestrc Wats. (Thelidium) 1:26 
terruJentum Ny!. (Collema) ;2(; 

tesselJata FI. (Locidca) 86 

sulimcestula :Ny]. (Lccidm) 82 
oulmigrata A. L. Sm. (Biatorina) 03 
subsphreroides A. L. Sm. (Biatorilla) UI 
subs'luamosa Ny!. (CJadonia) 7-1 
subs(lUamulosa Ny!. (Bn::omyces 

G9 
subtartarea Ny!. (Lceanora) 56 
subtile Ny]. (Leptogium) 28 

tesserata Ny1. (Uthogmpha) III 
\'al'.} I testaeea . .'leh. (Locidea) 78 

tetrastichu11l A. L. Sm. (Plaeodium) 47 
Tham)!oiia .1.ch. 43 

suhtile Tuckorm. (TheJotrcma) C5 
sutturgidula _\. L. Sm. (Bilimbia) D5 
subllmbollclla Lamy (Lceidea) 87 
subvarians :Ny!. (Arthonia) laD 
suhviridescells A. L. Sm. (Bilimbia) 95 
subviridis _\. L. Sm. (Biatol'in(t) \i3 
succedens A. L. Sm. (Buellia) 101 
succina c\. L. Sm. (Porina) 1:34 
sulcata Tay\. (Parmelia) 37 
8111phU1'ea Ny!. (Colliocybe) 17 
sulphurea Aell. (Lecanora) 55 
sulphurca Seh",1'. (Pertusa1'j,,) C4 
suporellum Nyl. (Thcl._carpon) 137 
superiuseula Ny!. (Lecanora) 57 
supernuh A. L. Sm. (Biatorina) D3 
Swartziana Syd. (Arthonia var.) IOU 
sylvatica Hoffm. (Cladonia) 71 
ay]..vatica Ach. (Sticta) 33 
sylvicola Hot. (Lecidoa) 80 

, theleodcs Th. Pro (PolybJastia) 121*, 
128 

THELIDIU:.II :.'IIassal. 12G 
'THELOCARPACEJ1<] 13G 
THELOCARI:'ON Nvl. 137 
THELOl'SIS Nyl. "U5 
thelostomum A: L. Sm. (Thrombium) 

128 
'THELOTRE:.'IIA Ach. G4 
'l.'HELOTP.E;'IACK~ 64 
THER:.IIUTIS Fr. 21 
'l.'houarsii JI,fudd (Sticta va1'.) ::\4 
thrausta Ach. (Alectoria) 4:3 
'.rURO:.lIBIUM Waltr. 128 
tigillarc Acll. (Cyphdium) 18 
t.iliacca Aeh. (Pal'melilt) 36 
tomcntoSUlll Fr. (StercocauJon) 71 
torquata ::SyJ. (Lecanora) 55 
torrefacta Cromb. (Gyropbora) G7 
trabillella A. L. Sm. (Ghamotheea) 16 
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trachelinu1n Ach. (Calicium) 17 
trachona Am. (13ilimbia) 97 
Tmchylia 16, 18 

INDEX 

VARICELLARIA Nyl. 64 
velata Ny!. (Pertusaria) 62 

trachyna Ny!. (Cladonia) 73 
tremelloides S.:F. Gray (Leptogium) 29 , 
tribacia Ny]. (Physci.) 49 

velutina Th. :Fr. (Thermutis) 21* 
venosa ::lIassa!. (Enterogmpha) 117 
venosa Hofl'm. (Peltigera) 31. 
ventosum :lIassal. (Hrolll(1tomma) 61 
venusta Oliv. (Physcia vaL) 48 
vermicularis S. }'. Gray (Cerania) 4:, 
c"CI"mifcm Leight. (J1JeZaspilea,) 112 
vernalis Aeh. (Lecidea) $() 
VERRUC_:AI:{lACE~'E 122 

"'trichialis 'rho Fr. (Chamotheca) 16 
Tripe de roche 11 
triphragmia 13oist. (13uellia var.) 100 
triptophylla, Stiz. (Pannlllaria) 2(l 
triseptata A. L. Sm. (Bilimbia var.) 96 
tri8ticula Th. Fr. (Polyblastia) 127 
tri,tis Wallr. (l'annclia) 36 
trunci gena Hepp (Gyalecta) 77 
TRYPETHl~LIACEJ~ 137 
tubroformis Massal. (Sphinctrina) 16 
tubulosa "ludd (Parmelia var.) 35 
tumidula A. L. Sm. (13iatorina) 92 
turbinata :Fr. (Sphinctrina) 16 
turgida Hoffm. (Cladonia) 71 
turgi0.ula Fr. (Lecidea) 7a 
turgldum Cromb. (Leptogium) 28 
Turneri Ny!. (Lecanom var.) 56 
TurnerianUIll A. L. Sm. (Placodium) 47 

uliginosa Acb. (Lecidea) 80 
1,lophylla Nyl. (Platysrna) 39 
uluthTix Ny!. (Physcia) 40 
U.;\IBILICAHL\ HofIm. G7 
umbonella Nyl. (Lecidea) 88 
umbraticula A. L. Sm. (Lecania) 60 
umbrina 13r. & Rost!". (Bacidia) (l7, 90 
umbrina "Io,ssal. (Lecanora) 53 
umbrinofusca Oliv. (Rinodina) 50 
umbrinus A. L. Sm. (Staurothele) 130 
unciahs Web. (Cladonia) 71 
upsaliensis ?fyI. (Lecanom) 56 
urbana NyL (Lccauora) 84 
urceolaria NyL (Pertusaria) 63 
urceolatum Tuck. (Conotrema) 65 
USNEA DilL 41 
USNEACEAll 30 

verrucosa Laur. (Lccanora) 56 
verruculosa .;\Iudd (Buellia) 101 
versicolor Tuckerm. (Lecanora yar.) 52 
vertiClllat" J:<'loerke (Cladonin,) 73 
violacca Th. Fr. (Bilimbia) ~6 
virella Dalla Torre & Sarnth. (PhYSl'ia 

var.) 49 
viridans Koerb. (Lecic1ea) 84 
virid(LllS ::--!yL (VcTT1lc(J'ria var.) 125 
yiride A. Zahlbr. (Coriscium) 110, 121* 
viridiatra Scheer. (Lecidea) 86 
viridiatrum Koerb. (Hhizocarpon) 10;:) 
viridis A. L. Sm. (Gongylia) 1~8, B9* 
viridis Pers. (Opegrapha) 114 
viridula A. L. ~m. (Arthopyrellia) 1>1;3 
viridula Ach. (Verrucaria) 1:]1 
vitellilla ::lIuelL-Arg. (Candclariella) 48 
vitellillaria NyL (Lecidea) 8:1 
vitelliuuluill A. L. Sm. (Flacoelium) 47 
vitta,ta Ny!. (Parmelia) 35 
vulgata Ach. (Opegrapha) 111 

Wallrothii FL (Lecidea) 78,80 
Wulfenii DC. (Pert usa ria) 64 

xauthococea Sommer£. (Leeidea) 8:3 
I xanthodes ::--!y!. (Opcgrapha) 114 
, xautholytum l"i"yL (Placodium) 45 

XA:0!THORIA Th. Fr. 4-1 
xaut llOstoma Pro (Pertllsaria) 63 
X'iLOGUAPHA J!'r. 111 
xylographoides NyL (Ptychographa) 

111 valentior NyL (Leeidea) 81 
varia Aeh. (Leeauora) 51 *, 54 
varia Pers. (Opegrapha) 114 
varia bile Ny!. (Placodium) 46 zonattt Koetb. (Opegmpba) 114 

varians Ny). (ArthOl~. loa . ... , . _._z_:::a. Wain. (Leeanora var.) 57 

~r_c.t::1· ., 
If}~---<~~~ 

.{( ~ \ }) JUN 10?4 ) '~ )1 



CORRECTIONS 

)f1ge 5<1, line 15, for Andrewsii }WlcZ Andrewi. 

" 54, line 8 from bottom, after subimbricf1b for Th. 1"1'. read A. L. )Sm. 
" 60, bottom line, insert A. Zahlbr. after ericetorum. 
" 62, half-way down, fo/' opthf11miza read ophthalmiza. 

" 65, lines \) ancl 8 from bottom, for actinostolllft ),{'!ld acti110stoIDuS; and 
. for cmsioplumbea read c<.8sioplumbeus. 

" ()7, half-way do\yn, for artica read arctica. 
79, line 23 from bottom, fur Fee nad Fr. 
79, line 21 from bottom, for Fr. ?"ead Fee. 
9a, Fig. 52, for Bacidia )'ubella l\Iassal. Teacl Bacidia lilteoia Mudd. 

101, line 19, insert Koerb. after leptocline. 
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