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CLADONIA 





C LAD 0 N I A (HILL.) WEB. 

T h e  s p o  r e is one·celled to three-celled in Cl. papilla ria ,· in all our other species 
it is one-celled. 

I have never seen it germinating, but none the less it must be regarded as an im
portant means of propagation, though not at all the only one existing, as pycnoconidia( ?), 
soredia, and fragments of thallus likewise serve a means of propagation of the species. 

T h a l l u s  p r i m a ri u s .  The first recognizable germs of Cladonias consist of 
small roundish bodies composed of cystococcoid algre mantled with a layer of short
celled hyphre, all of them connected by a common system of long-celled, branched, 
often anastomosed hyphre, largely combined into strands spreading from the first 
centre of germination in all directions through the subsh'atum, and gradually producing 
fresh granules of thallus in places where the hyphre meet with fit gonidial algre. 

The quite young thallus is thus composed of a lighter or darker brownish rhizoidal 
zone ("hypothallus"), covered above by the epigeic layer of crowded gonidiiferous 
granules of thallus, which either remains granular-crustaceous (Cl. papillaria, the 
species of Cladina) during its whole existence, (- in Cladin ce it is short-lived), or 
is converted into a system of microphylline, dorsiventral squamules, soon differentiated 
into medullary, gonidial and cortical layers, the latter often very thick, made up of 
conglutinated hyphre. 

This crustaceous or squamulous " thallus p rima rius" can frequently be seen very 
well developed in individuals growing free, uncramped by harassing competitors ; 
in this counh-y it is very common, for instance in Cl. chlorophcea, Cl. pyxidata, Cl. 

Floerkeana, Cl. foliacea (alcicornis), and several other species (vide the plates !), and 
in these the podetia are frequently arranged in distinct fairy-rings. In the present work 
they are all pictured as far as fit material was at my disposal. As to structural details 
the plates are referred to. It must, however, b e  mentioned that in the highest developed 
thalli prima rii the rhizoidal zone may gradually die away, whereas the primary squamules 
continue growing, like numerous podetia, dying away at the base but continuing 
their gro'wth at the top (i. e. the distal portion of the squamule). Usually such squamules 
are strongly d eveloped, richly branched, entangled, and frequently they are mutually 
connected by means of hapters, ap_d rather often provided with secondary rhizines 
"taking root" in the substratum, the whole individual sometimes forming a large tuft 
spreading radially over the substratum, and in all probability living many years, as 
it not only spreads radially but in addition grows upwards, unknown for how many 



4 

years . In  this country the classical example of this kind of primary thallus is Cl. foliacea 
(alcicomis), described in "Forberedende Unders0gelser" p. 49 etc. and Fig. 1-10 .  

In  some species the primary squamules produce soredia. 
P o d  e t i  a .  In the primary squamules the podetia take rise, sooner or later to 

produce apothecia with asci and spores, and usually also pycnidia. The podetia must 
be looked upon as homologues to stipes, the stalk of all other apothecia of ascolichens, 
whether these are distinctly longstalked (as for ins, tance in species of Bceomyces) or 
provided with a short stipes, embedded in the thallus and therefore not being ma
croscopically visible, (as in the case of the plurality of crustaceous lichens). 

The polymorphy of the podetia is amazingly great, both within each individual 
species and in all the species taken as a whole. Their significance as to the views con
cerning the phylogeny of the species will be  mentioned in the sequel. In all species 
(apart from Cl. papillaria, which see ! )  the podetia take rise in the gonidial layer of 
the primary squamules as a bundle of paralleL, thick-walled, conglutinated hyphre, 
making its way through the cortex of the squamule, surrounded at the base by a ring
shaped protuberance of the pierced cortex, a "plinth" similar to the analogous condi
tions occurring in the endogenous adventitious branches of Usnea (see Part VIII) .  

When quite young the podetium is always subulate with an apical meristem of 
short-celled hyphre ; in the superficial layer of the meristem the hyphre are often brown. 
The interior of the podetium is composed of thick-walled, richly anastomosed hyphre, 
forming in combination a very soon hollow cylindrical stereome, on the surface of  
which is  a thin layer of  cystococcoid algre, which have obviously been dragged along 
from the gonidial layer of the primary mother-squamule during the outbreak of the 
podetium. \¥hether additional algre may later on fall down from the air to settle there, 
or perhaps be taken in by the hyphre and exploited as gonidia, is unknown but prob
able. At first the gonidia of the podetia are entangled among loose, arachnoid hyphre, 
which will soon be differentiated into a clearly delimited gonidial layer of cystococcoid 
algre, invested with short-celled haustorialess hyphre, and - outside this - a cortex 
varying in size from being thin or almost missing to being middle-sized or very thick. 

Cortex may constitute a coherent layer covering the gonidial layer, or it may be  
cracked, split up into separate flakes, which in some species may loosen together with 
the gonidial layer right down to the stereome ; the loosened flakes are gradually converted 
into horizontally expanded p o d et i a l  s q u a m u l e s  with corticate upper surface, 
and ecorticate beneath. 

S o r  e d i a  occur in several species, sometimes covering part of the podetium, 
sometimes the whole of it, in accordance with the individual species. Each soredium 
may be formed of one single alga or a whole group of algre, with a thin coating of short
celled hyphre or with a thicker, more cortex-like layer. In accordance with these con
ditions the surface of the podetium becomes either farinose or granular. The soredia 
gradually loosen from the podetium, fall off and no doubt serve as means of propagation. 

A p o t h e c i a .  By this term we designate the ascus-producing organs in which 
the ascospores are formed. Theoretically they had better be termed hymenia - as 
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years ago emphasized by Kr a b b e - (Krabbe, Entwicklungsgeschichte del' poly
morph en Flechtengattung Cladonia. 1891), considering that the podetium as a whole 
must be classified as a homologue to stipes (i. e. the foot of 'the apothecium) of other 
Discolichenes, thus representing only a part of the, whole apothecium. According to 
general practice, however, I here make use of the term "apothecium". 

Apothecia may be placed directly on the surface of primary squamules, being 
in such cases shortly stipitate, and of much the same structure as a common apothe
cium of the type occurring in Biatora, though being provided with a somewhat higher 
pedicel raising the hymenium up above the surface of thallus ; or they may be placed 
at the top of the simple or at the tips of the more or less branched podetium, - or 
finally on the margin of the scyphi of scyphiferous podetia. The hymenium, consists 
of paraphyses, which are frequently somewhat branched above and provided with 
red, brown or ochraceous top-cells (tips). Spread among the paraphyses are the asci 
containing up to eight elliptic, colourless, one-cell ed spores. Below the hymenium is 
a sub-hymenium of short, small paraphysogenous cells and of considerably larger 
ascogenous cells, producing the asci. The two types of cells of the sub-hymenium take 
rise directly from the stereome of the podetium ; from the latter also arises the cup
shaped c a l y x ,  or a m p h i th e c i u m  surrounding the hymenium ; in not a few cases 
the upper edge of calyx, especially in young apothecia, appears as a rather distinct 
mW'go proprius; at a short distance below this begins the gonidiiferous tissue of the 
podetium, which in a way may justify to define the podetium + hymenium + margo 
proprius as a kind of a more or less lecanorine apothecium. 

The earliest stages of the formation of apothecia are evinced by the occurrence 
of groups of large ascogenous hyphre - frequently (or always?) staining blue with 
iodine - in the interior of the top-meristems of the podetia and in other places where 
apothecia may arise. In many cases it cannot at all be settled with certainty whether 
the apex of a podetium is fully sterile or is preparing the formation of an apothecium 
(or pycnide respectively) without cutting microtome-sections of it and searching for 
ascogenous cells. Such juvenile primordia of apothecia of numerous species are pic
tured in several cases in this book. 

Some authors maintain that the formation of apothecia or asci is dependent on 
sexual activity, in 'which the pycnoconidla were to play a role as male gametes, and 
the ascogonia were to represent the female ones.  However, what so far has been described 
concerning sexuality is not convincing ; far more comprehensive and thorough re
searches, undertaken on living material or satisfactory, fixed material, must be recom
mended to future cytological investigations dealing with the 'whole question of the 
structure of the cell-nuclei, their cromosomes, potential haploid and diploid phases, 
problems to which lichenologists ought to pay greater attention, problems embracing 
besides so fundamental properties of the natural history of licheIls that quite parti
cular inquiries seem to be indispensable. 

P y c n i d i a .  In primitive species the pycnidia mostly (or perhaps exelusively?) 
take rise directly in the primary squamules ; there they are found in Cl. botrytes, 
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strep silis, p ityrea, ver tie illa ta, eario sa, delieata, ecesp iticia, squamo sa, erispata, {urea ta, 

in era ssata, eoeci{era, macilenta, bacillaris, Floerkeana .  In Cl. strep silis (vide Fig. 1139) 
it can be seen that the pycnidia are provided with a pedicel arising, as in the case of 
the podetia, from hyph::e being on a level with the gonidial layer. In most of the other 
species the pycnidia are borne besides, or exlusively, on the sides of the podetia (Cl. 
Floerkeana), or on the apices, or the brims of the scyphi. 

When fully developed the pycnidia are globular, ovoid or almost cylindric, pale 
to blackish brown, with a wall of rather short-celled hyph::e, from which colourless, 
short-celled conidiophores radiate towards the centre of the pycnide, cutting off colour
less, very slender, stretched, straight or slightly curved conidia, embedded at maturity 
in a slime-drop oozing out from the cavity of the pycnide through the tiny ostiole. 

In red-fruited species the slime-drop is red, in a few other species (for instance 
Cl. Delessertii, erispata, squamosa) it is either colourless or red ; most often the slime 
is colourless . The pycnidia were formerly called " sp ermogonia", based on the unproved 
supposition that the pycnoconidia were male gametes. 

B io logi c a l  r e m a r k s .  In "Forberedende Unders0gelser (1913)" I have at 
some length described the biology and ecolology of Danish Cladonia s and given pictures 
of our species ; referring to those pictures I shall briefly summarize some of the results 
stated there : 

Beside serving as bearers of apothecia and pycnidia the podetia have in a 
gradually increasing degree undertaken the CO2-assimilation and other processes 
of nutrition, with the result that in the phylogenetically most advanced species the 
podetia have become copiously branched and richly developed, and of great duration, 
persisting in some cases possibly during centuries ("per secula" as W AINIO puts it). 
The developmental steps of this evolution, the various biological-ecological types into 
which the species have been differentiated are these : 

H ypoth al l u s - w a n d er er s . As type may serve for instance C ladonia pyxidata; 

when the spore is germinating it develops a mycelium spreading radially in the sub
stratum and classified by the term "hypo tha llus" . \Vhere these purely mycelial hyph::e 
meet with fit gonidial alg::e a lichenisation is initiated. In a somewhat more advanced 
individual we can distinguish a purely mycelial marginal zone, inside which is a zone 
of fully established primary squamules, and finally at the centre of germination the 
oldest squamules with podetia. Quite like other' fungal mycelia "hypthallus" may 
wander over and in the soil-subsh·atum for years constantly producing fresh primary 
squamules with new podetia, which latter are at first often arranged in fairy rings. 
The individual podetia, however, live most likely only for a few years ; gradually they 
die away at the base, fall to the ground and disappear, and the formerly orbicular 
individual is converted into a carpet which often becomes irregular on account of the 
competition thrust upon it on the part of the surrounding vegetation. Thus the lichen 
is not stationary, but in slow progress for years, unknown how many, potentially 
immortal as it may seem ; such is the types I have formerly named "hypo thallus

wanderers".  To this type may be referred the plurality of Danish Cladonia s, fOJ: in-
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stance Cl. Floerkeana, bacilla ris, macilenta, flabelliformis, digitata, coccifera, illcrassata,  

defo rm is, bellidiflora, fin-ca ta, surrecia, sub rallg iform is, cr  isp a ta, squamosa, cellotea, 

crespiticia, delicata, cariosa, alpicola, verticillata, degenerans, g racilis, cornuta, pyxidata, 

ch loroph rea, fimb ria la, apolepta, carneola, botrytes . 

P r i m ar y - s c a l e - w a n d e r e r s . As mentioned above the primary squamules 
of some species can attain very great dimensions and constitute the main organ of 
nutrition of the species, as above all in Cladonia alcico rnis, in which species the 
squamules are very large, richly incised and d y i n g  a w a y  a t  t h e  b a s e ; the original 
hypothallus soon becomes evanescent, and along the margin of the tuft the primary 
squamules are prostrate-ascending, while the cenh'al squamules of the tuft are more 
erect and mutually connected through hapters. A tuft of this kind spreads radially 
in all directions over the substratum, being thus a marked p rima ry-scale-wanderer, 

widely distributed on the sandy soil of the dunes �n this country. In "Forberedende 
Unders0gelser" Fig. 1-10, page 51 give the necessary information about this species. 

P o d et iu m - w a n d e r e r s .  These are the highest developed among Cladollias ;  

hypothallus and primary thallus die away very early leaving to  the podetia all functions 
of the species, vegetative and propagative alike.  The species of Cladina together with 
certain others (e. g. Cl.  Ull cia lis, Zopfii, rangiformis, Delessertii, glauca, etc .)  are typical 
representatives. The podetia are copiously branched, dying away at the base, and with 
apical growth, forming tufts spreading centrifugally over the substratum, the marginal 
podetia being more or less prostrate, or provided with in part horizontal branches, 
which by means of hapters may lay hold of the subsh'atum, while the central podetia 
of the tuft are erect, long persisting, carpet-forming, and mutually connected by hapters. 
It is species of this type, first and fOl'most the Cladillre, which in arctic regions build 
up the wide-spread knee-deep carpets of lichen-heaths ; in this country they likewise 
play a dominant role, together with Calluna, on our heaths. 

Phylogeny. In W a i n o '  s Monographia Cladoniarum universalis, pars tertia 
(1897), the reader will find a most detailed discussion on the natural history of the 
genus Cladollia, under all aspects, morphological, anatomical, phylogenetic (1. cit. 
pag. 82), variability, geographical distribution, and finally a key to the determination 
of species. · In this learned and peneh'ating work the phylogeny of the species is ex
plicitly discussed, and their supposed mutual relationship set up in diagrammatic 
outline, (1. cit. pag. 96-100), and the sequence in which the distinguishing characters 
may be assumed to have arisen is mentioned (loc. cit. pag. 93-96). 

On many points W a i n o' s views seem very probable, though like all phylogenetical 
taxonomy of hypothetical nature of course. The essentials of W a i n i o' s views are 
that the genus Cladonia is descended from other lichens of what may be called the 
Biotora-type, i. e .  Di s c o l i c h e n e s  of lecideine or biatorine type, from which pri
mitive Cladollire were developed by the sessile apothecia being converted into more 
or less stretched podetia, ending above in a hymenium surrounded by a proper margin, 
accordingly the type met with in genus Breomyces. From the latter type then all the 
numberless forms of Cladonire should have arisen through a further differentiation of  
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the crustaceous into the squamulous thallus, so exceedingly well developed in some 
species - and side by side with this a further differentiation of the simple (un
branched) pedicel (stipes) of apothecium into the multifariously differentiated, sparingly 
to more copiously or even very richly branched podetia. 

In this place I want to point out that in the preceding volumes of this work I have 
explicitly described the structures of the apothecia and called particular attention to 
the pedicel, stipes, of the apothecium, because I fully agree with vV a i n i o's view 
concerning the origin of the podetium and, like vV a i n i o ,  consider it a homologue 
to the stipes of Bceomyces and to what in all preceding volumes of the present work 
I have called stipes in other Discolichenes. 

In the crustaceous and foliaceous lichens dealt with in the preceding volumes, 
stipes is largely immersed in thallus, and is composed of a tissue of conglutinated 
hyphre the upper portion of which gives rise to a sub-hymenium of ascogenous and 
paraphysogenous hyphre ; moreover the stipes gives rise to hyphre forming in combina
tion an "amph ithecium", i. e. calyx + proper margin around the hymenium ;  in le
canorine apothecia there is in addition a thalline margin, as explicitly pictured and de
scribed in the previous volumes. 

In the primitive Cladonice, (as for instance Cl. ccespiticia), we again meet with this 
type of stipitate apothecia differing only in stipes being somewhat elongated and the 
hymenium accordingly raised a little above the level of thallus - as in Bceomyces. 

Such is the origin of the most primitive podetia of Cladonia ; but the vast majority 
of  Cladonias do not remain at this stage but become branched in various ways, as will 
be mentioned in the sequel. 

Already in the primitive crustaceous Discolichenes we meet with traces of this: 
In Lecidea aW'iculata the originally coherent hymenium often becomes divided into 
separate partitions, as sterile tissues from stipes make their way upwards through 
sub-hymenium and hymenium, (vide Part I, Fig. 1 85).  Quite analogous conditions 
I have found in Lecidea pantherina (in material still unpublished). In species of the 
foliaceous Gyropha the same phenomenon is widely distributed (Part VIII) .  In Par

meliella plumbea stipes may sometimes be considerably elongated and the hymenium 
be divided into several narrow, orbicular hymenia, surrounded each by a separate 
proper margin (Part VI, plate 38, Fig. 234 and 227) .  

In Lecanora subfusca, specimen 2 and specimen 4 (Part IV,  plate 72,  73, 7 7 , 79)  
we even meet with prolifications, taking rise partly from the centre of hymenium, 
partly from the thalline margin. 

In Bceomyces rufus and B. placophyllus the top of the podetium may split up into 
several short branches, each provided with an apical hymenium (Part VIII,  plate 
1 20, Fig. 801 ) ;  the same may be seen in B. placophyllus (Part VIII, plate 1 22, Fig. 8 1 7) .  

From these conditions there i s  a smooth h'ansition to  the strongly polymorphous 
podetia of Cladonia, ranging from the most primitive unbranched, short-lived podetia 
(Cl .  ccespiticia, incrassata, botrytes and their like), to the richly branched, for centuries 
living podetia of Cladince. 
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No doubt a rational Cladonia-taxonomy must largely be  based on the presumed 
phylogenetical development of the podetium, from its lowest form to its highest developed 
extreme, and must among other things equally take its ontogeny into due considera
tion.  

In  W a i n i o's above-mentioned synopsis of the species the following groups are 
established : 

CLADONIA 
Cladinre (Cl. rangiferina, tenuis, sylvatica, impexa, portentosa, alpestris) .  

Pycnothelia (Cl. papillaria). 

Cenomyce 

Series A. Cocciferce. 

a. S u b g l a u c e s c e n t e s .  (Cl. Floerkeana, bacillaris, macilenta, flabelliformis, 
digitata). 

b. S tr a m i n e o fl av i d re .  (Cl. coccifera, incrassata, bellidiflora). 

Series B. Ochrophcece. 

u. C l athr i n re .  (- no species in Denmark). 
j3. U n c i a l e s .  (Cl. amaurocrrea, Zopfii, uncialis). 
y. C h a s m ar i re . 

a. Microphyllre (Cl. furcata, rangiformis, subrangiformis, crispata, Delessertii, 
squamosa, delicata, crespiticia, cenotea, glauca). 

b. Megaphyllre (no species in Denmark). 

8. C l a u s re .  
a .  Podostelides. 

1 .  Helopodium (Cl. cariosa). 
2. Macropus (Cl. alpicola). 

b. Thallostelides (Cl. gracilis, cornuta, degenerans, verticillata, pyxidata, 
fimbriata, pityrea). 

c. Foliosre (Cl. foliacea, strepsilis). 
d. Ochroleucre (Cl. botrytes, carneola). 

M a t t i c k  (Systembildung u. Phylogenie d. Gattung Cladonia ; in Beihefte zum 
Botan. Centralblatt, 1 938 .  - Uebersicht d.  Flechtengattung Cladonia . . . .  etc . . . . .  , 
in Feddes Repertorium, 1 940) has in part altered vV a i n i o' s grouping as seen in the 
following synopsis, which on the whole seems to afford a better survey of the genetic 
relation of the species : 

Pycnothelia (Cl. papillaria). 
Eu-Cladonia 

1 st Section .  Clausce. 
1 st Subsection. C o c c i f e r re .  
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1 st Series. Subglaucescentes (Cl. Floerkeana, bacillaris, macilenla, poly
dactyla ( = flabelliformis), digitata). 

2nd Series. Stramineoflavidre (Cl. incrassata, bellidiflora, deformis, coccifera) 
3rd Series. Leporinre (not occurring in Denmark). 

2nd Subsection. O c h r o l e u c re  (Cl. boh·ytes, carneola). 
3rd Subsection. Foliosre. (Cl. alcicornis, strepsilis). 
4th Subsection. Podostelides. 

1 st Series. Helopodium (Cl. cariosa). 
2nd Series. Macropus (Cl. alpicola). 

5th Subsection.  Thallostelides (Cl. gracilis, cornuta, degenerans, verticillata, 
subcervicornis, pyxidata, chlorophrea, grayi, fimbriata, cornutoradiata, 
coniocrrea, ochrochlora, pityrea). 

2nd' Section. Peruire. 

6th Subsection. C h a s m ar i re .  
1 st Series. Megaphyllre (not occurring i n  Denmark). 
2nd Series. Microphyllre. (Cl. crespiticia, delicata, glauca, cenotea, squamosa, 

crispa, Delessertii, rangiformis, subrangiformis, surrecta, furcata). 
7th Subsection. U n c i a l e s  (Cl. amaurocrrea, uncialis, Zopfii) .  
8th Subsection. C l a d i n re . 

1 st Series. Impexa (Cl. impexa, portentosa, alpestris) .  
2nd Series . Tenues (Cl. tenuis). 
3rd Series. Rangiferinre (Cl. mitis, sylvatica, rangiferina). 

In these lists of W a i n i o ' s  and M atti c k's only our Danish species have been 
entered here. 

It would be absolutely the best thing, if all Cladonire of the world could be arranged 
in a truly perspicuous pedigree visualizing the probable descent of the species from 
each other, but such a pedigree cannot be  established till they have all been examined 
and pictured morphologically and anatomically. It is a matter of deep regret that 
W a i n i 0 has not himself established this pedigree, considering his eminent experience 
and insight into the natural history of Cladonia, and that he has not left to posterity 
a comprehensive pictorial work of its morphology and anatomy ; but unfortunately 
his Monographia is quite without pictures, and verbal descriptions are unfortunately of 
little value to anybody but the explorer himself and cannot at all replace pictures ; 
such must necessarily b e  furnished, if non-lichenologists too are to understand and, 
more particularly, accept the descriptions propounded by the expert lichenologist as 
valid and well-established. 

But we are very far from having attained the object of our wishes ; with the present 
work one fifth at most of the world's Cladonire are pictured anatomically, and therefore 
the phylogeny of the genus can only be very incompletely known as yet. 

In order to give a concrete and perspicuous idea of the mode of development the 
several Danish species may have gone through in originating from each other, I venture 
to propound the following survey (to be read from below upwards). 
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P E R V l JE  

Cl. SUrI"ecta 

Cl. furcata 

Cl. subrangiformis 

Cl. Zop{ii Cl. uncialis Cl. rangiformis 

Cl. tenuis 

Cl. rangiferina 

Cl. mitis 

(Cl. amaurocrcea) 

,.." 
Cl. Delessertii Cl. sylvaiica 

,.." /� 

Cl. alpestris 

Cl. portentosa 

Cl. zmpexa 

Cl. cz-ispata Cl. glauca 
"'f )" 

� Cl. squamosa--------

Cl. ccespiticia Cl. delicata 

C L A U S JE  

Cl. cornuta 

Cl. cenotea 

Cl. gracilis Cl. degenerans Cl. cornutoradiata 

Cl. flabelliformis ).� A Cl. pityrea Cl. apolepta 

Cl. digitata Cl. deformis 

Cl. macilenta Cl. cocci{eJ"a 

Cl. alcicomis ,..� Cl. fimbriata 
t __ Cl. chlorophcea Cl. strepsilis _____ -' 

Cl. bacillaris Cl. bellidiflora Cl. cameo la Cl. cariosa t Cl. pyxidata Cl. veJ"ticillata 

Cl. Floerkeana Cl. incrassata Cl. botrytes Cl. alpicola Cl. subcervicorllis 

/..( ,.."" Cl. verticillata 
""( var. cervicomis) 

Bceomyces (rufus, placophyllus) Cl. papillaria 
Icmadophila Psora sp. 

Bilimbia (sphceroides?) Lecidea-Biotara sp. 

2 
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The starting-point is Bilimbia sph(£l'oides -� Icmadophila -� Bceomyces (l'U/us, 
placophyllus, etc. - vide Part VIII, pag. 7 7 ), but Lecidea-PsoI"a are likewise referred to 
as potential ancestors. From these the series Floerkeana, incrassata, botrytes, alpicola, 
verticiliata (var. cervicornis) with their derivated species - all of them pertaining to 
Clausce (sensu M a t t i c k) - are supposed to be derived ; moreover (Nlegaphyllce, not 
occurring in Denmark), ccespiticia, and delicata with derivated species, all pertaining 
to Pervice ( Ma tt i c k ) .  

Surprising in this grouping may seem the red-fruited (Floerkeana, incrassata and 
their derivates) ; it must, however, be sh·ongly sh·essed that all our species of that group 
have apothecia, which at first are of a deep brown colour by degrees turning red, an 
ontogenetic feature speaking in favour of the phylogeny suggested here, involving their 
being descended from brown-fruited ancestors like all the other species . (Vide the 
pictures of the red-fruited species I). 

I do not feel sure that Ma tt i c k' s two groups Pervice and Clausce from the very 
outset have parted company in the phylogeny ; I have personally met with specimens 
of Cl. ccespiticia bearing ripe apothecia at the top of imperforated podetia, for which 
reason they had better be placed among Clausce than among Pervice. 

Moreover I consider it possible that for instance Cl. squamosa with all its derivated 
species with pervious podetia may be descended from for instance Cl. degenerans 
(with closed podetia) and therefore must be  placed at the top of the series Cl. v eI"l i
cillata var. cervicornis (and its derivates) ; this placing would considerably simplify 
the pedigree of Cladonia and would be analogous to M a t t i  c k' s placing the pervious 
Cl. leporina at the top of the imperforated, closed, red-fruited Cladonice. 

It must be  very strongly stressed that the pedigree of our Danish Cladonice as 
outlined above must be looked upon as provisional and hypothetic - like all taxonomy 
- and must be completed, ameliorated or even rebuilt if foreign lichenologists in 
future will furnish explicite pictorial material, morphological and anatomical as well, 
of the species of foreign countries, besides pictures of the supposed ancestors among 
primitive liches (Breomyces, Bilimbia, and other possibilities.) 

D e l i m i t at i o n  o f  s p e c i e s .  Every lichenologist occupying himself with the genus 
Cladonia is familiar with its extreme polymorphy and the great difficulties caused by 
it attending the delimitation of the several species and the wide-ranging discrepancy 
among the authors on this point. The descriptions of species given by different authors 
are accordingly based upon their subjective opinions, comprising in each individual 
case all the forms (types etc .) the author in question supposes or believes to be genetic
ally related and therefore has referred to one and the same species, a method rendering 
the descriptions doubtful and chaotic. There are only two expedients to avoid these . 
perpetually varying and therefore little valuable descriptions, viz.: First, the consistent 
description of individuals, adopted by me in this work ; secondly, cultivation experi
ments aiming at ascertaining what types (forms etc. )  may take rise from each other 
under varied conditions of cultivation and therefore must be referred to the same species. 

The latter method must be the ultimate and decisive one of determining how much 
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must be  referred to  each of the species. B ut this method demands endless experiments, 
which may unfortunately never be carried out. 

Chemical tests - as recommended by Z o p£, A s a h i n a ,  and others - are of the 
utmost importance for getting insight into a comparative physiology of lichens, but 
a general assertion as A s a h i n a's "Wenn zwei morphologish nah verwandte Flechten 
chemish verschiedene Bestandtheile enthalten, so sind sie verschiedene Arten" (in Jour
nal of Japanese Botany vo!. XIII pag. 220 .  1 937)  is fairly plainly a mere postulate 
the validity of which must be tested by culture experiments before being accepted. 



CL AD I N A 

Our Danish species of Cladina, described and pictured specjes by species in the 
sequel, have in common several structural features which will be mentioned here 
collectively for the sake of general oversight. 

Sporelings and juvenile stages of development of the various species are scarcely 
as rare as generally believed, but on account of their minute size they are difficult 
to discover in nature and are described and pictured so sparsely in the literature that 
they must still be considered very important objects of a thorough examination. In 
"Forberedende Unders0gelser til en almindelig Liken-0kologi" (i. e. Preparatory 
Investigations to a General Ecology of Lichens) I have pictured morphological and 
anatomical particulars of Cl. rangiferina (L.)  Web. loco cit. pag. 95, Fig. 1 96 a, 1 96 b, 
1 97 a, 1 9 7  b .  In the present work I add further pictures of Cladonia impexa, Cl. tenuis, 
Cl. sylvatica, and Cl. mitis to which the reader must be referred. 

In all cases t h a l l  u s p r  i m a r i u s  is crustaceous, composed of scattered or densely 
crowded gonidiiferous granules of thallus connected mutually by slender colourless 
hyphre, and colourless rhizoidal hyphre spreading in the substratum. 

T h a l l u s  p r i m a r i u s  must have arisen from an ascospore or perhaps from a 
conidium. 

The anatomical structure of thallus primarius can be studied in "Forberedende 
UnderS0gelser . . . .  " loco cit. and in the present volume under Cladonia impexa. 

From the primary thallus the young podetia take rise, each consisting of a solid 
(not hollow) bundle of rather short-celled, thick-walled, conglutinated hyphre carry
ing with them some few algal cells, the mother-cells of the future gonidia of the podetia. 

The youngest podetium recognizable as such is at first unbranched, conical, from 
a broad basis tapering above, with lighter or darker brown tips. Rather soon it begins 
branching in the mode characteristic of the species concerned, and at the same time 
the schizogenous cavity of the stereome and the other tissues are differentiated, and 
now the young sporeling is in a state allowing of a tolerably sure determination of the 
species to which the young sporeling must be referred. 

Very soon the thallus primarius dies away and the podetia begin an apical growth 
combined with a dying-away at their bases, which for all we know can be  continued 
"per secula", as W AINIO puts it. Here we are now faced with the problem of how long 
the "reindeer moss" may be able to last in its actual station, a problem being among 
other things important for the solution of the question of how durable the lichen-heaths 
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occurring in nature may be.  In this connection it must be  remembered that the reindeer
moss like other perennial Cladoni::e (together with other analogous carpet-forming 
lichens as Alectoria ochroleuca) is constantly sprinkled with drifting particles of mineral 
or organic origin, a detritus falling down from the air into the lichen-carpet, forming 
- in combination with dead remains of the lichens - a peaty soil able to nourish the 
living lichen-carpet ad infinitum. 

When fully developed the structure of the podetia is as follows : Each podetium 
is erect or procumbent in accordance with its position in the cushion or carpet formed 
by the sporeling, the marginal podetia of the tuft being usually somewhat procumbent, 
while the central podetia are erect. Each podetium or branch of podetium branches 
out repeatedly into several apical branches, arranged in verticils, around a central 
perforation, through which is admittance for water and foreign bodies of various kinds 
into the central cavity of the hollow podetium. The plurality of the branches of the 
verticil will soon stop growing and are forced aside, while one or a pair of them straighten 
up in continuation of the podetium to develop subsequently a fresh verticil of branches, 
some of which in their turn will remain short and are forced aside as by-branches, 
while others will lengthen the podetium as leading branches and so forth. Through 
this process of ramification the podetium will gradually assume the shape of a tiny 
tree with one or some few stems bearing a crown of smaller branches (vide for instance 
the pictures of Cladonia alpcstris, impexa and mitis, in which species it is particularly 
clear). 

Anatomically the podetium is made up of a hollow cylinder of stereo me, composed 
of parallel, erect, very thick-walled conglutinated hyph::e without intercellular spaces, 
and with very thin and elongated lumina. 

The hyph::e are very richly anastomosed. Externally the stereome cylinder is covered 
by a tissue rich in intercellular spaces, chiefly made up of lengthwise running hyph::e, 
which are each of the same structure as stereome-hyph::e, or - to put it in other words 
- the surface of the stereome-cylinder is split up into separate hyph::e, which are 
not conglutinated but otherwise built like the genuine stereome. Even these hyph::e 
are richly anastomosed, and from them issues a felt tissue of richly branched arach
noid hyph::e coating the gonidia, and a primitive cortex, and finally a rather dense tissue 
of short-celled, rather thick-walled, haustorialess hyph::e wrapping up the gonidia. 

In the apices of the podetial branches the tissues described here are not differenti
ated as yet, as can be seen in the pictures of Cladonia rangiferina, Cl. tenuis, Cl. alpcstris 
and Cl. syluatica, as the very apical tip of the branch constitutes a meristem of parallel, 
short-celled, conglutinated hyph::e with most often brown walls. But a short distance 
beneath the meristem the superficial hyph::e begin loosening from each other, to be  
gradually transformed into the fclty (arachnoid) tissue, from which cortex and gonidial 
hyphre will take rise, while the inner tissue of the young branch remains conglutinated 
and by degrees is transformed into stereome. 

The g o n i d i a  are c ys t o c o c c o i d .  The way they arrived at the surface of the 
podetium has been the object of much speculation. KRABBE was of opinion that they 
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might originate from soredia deposited b y  the wind upon the surface of the podetium; 
next the hypha; of the soredium would go to ruin, while the podetium would lay 
hold of the algal cells for its own benefit; (vide .KRABBE, Entwickelungsgeschichte der 
polymorphen Flechtengattung Cladonia. 1 891) .  This, however, is a very artificial 
theory and it is wrong. 

Even the very youngest podetia just broken out from the granules of thallus pri
m arius contain algal cells embedded among the hyphre of the podetium rather deep 
under the surface of the podetium, without the slightest remains of soredia being extant 

. to speak in favour of KRABBE'S theory. In all tips of podetia examined by me it was 
evident that the gonidial algre belong to the podetium itself, having nothing to do with 
foreign soredia. Especially I call attention to the pictures representing primordia of 
the podetia of Cl. impexa together with those of the tips of branchlets of Cl. rangiferina, 
where the further development of the gonidial groups can be studied ; there it can be  
seen that each algal cell, solitary at first, r apidly develops into a globular group of algre 
mantled with a coat of gonidial hyphre. 

In older p arts of the podetia the algre are constantly arranged in roundish or more 
irregular, sometimes confluent cushion-shaped groups covered externally with arach
noid hyphre with very thick cell-walls and stretched, thin lumina ; the direct connec
tion of these hyphre with the stereo me-cylinder is frequently very clear. Between the 
gonidial-cushions the stereome-cylinder is likewise covered with arachnoid hyphre. 

As mentioned above the podetia will gradually die away at the base and turn dark 
or blackish. The gonidia will likewise die away and the contents be emptied, while 
their cell-walls can still r ather long be detected by addition of chloriodide of zinc. 

A p o t h e c i a originate in the ultimate top-branches of the podetia .  Their formation 
is initiated by formation of ascogenous hyphre deep down in the interior of the stereome 
of the top-branches ; they have no connection at all with the surface of the podetium 
and not the slightest traces of trichogynes were seen. As a rule they are much l arger 
a nd much richer in cytoplasm than are the surrounding young hyphre of the stere
ome among which they are embedded, and they are often arranged in distinct catenate 
cell-rows stretching gradually high up into the tip oft h e  branch (but never to the very 
surface), where they develop a rich system of hyphre in the sub-hymenium. Between 
the ascogenous hyphre, and issuing likewise from the young stereo me, there is developed 
a dense and toughly conglutinated system of erect paraphyses, the upper parts of which 
are sparsely branched, with slightly clavate, brown tips.  Between the p araphyses the 
young asci are gradually pressed up. The asci are narrowly clavate, their top-wall is 
strongly incrassated, the contents are a richly developed cytoplasm. Spores were rarely 
met with ; they seem r arely to be fully ripe in our speeies. 

When fully developed the apothecia are almost semi-globular, and the hymenium 
is surrounded by a proper margin of thick, conglutinated hyphre of the same type as  
the stereome from which they have taken origin. Both discus and the margin are  at 
first brownish, becoming gradually considerably darker owing to the presence of  a 
diffuse pigment deposited in the tips of the paraphyses and in the proper margin. 

T 
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P y c n i d i a occur very frequently. Like the apothecia they arise in the tips of the 
youngest, ultimate branches high up in the podetia.  In the branches the hyphre are 
lengthwise arranged and parallel, as mentioned above ; the youngest parts of the 
branches are meristem-like and short-celled, the peripheral cells blackish brown, 
rendering it often necessary to undertake an anatomical examination to ascertain whether 
a dark tip of a branch is only vegetative or perhaps a young pycnide. 

The central hyphre of the young branches preparing to develop a pycnide will 
gradually separate, thus producing a cavity which never is connected vvith the central 
cavity deeper down in the stereome of the podetium. The cavity of the pycnide is lined 
·with colourless free, short-celled, branched conidiophores issuing from the parallel 
hyphre, originally forming the podetial branch, now constituting the wall of the pycnide. 
The conidia borne chiefly in the top-cells of the conidiophores, though also in their deeper 
cells, are thin and slightly curved. The pycnidia are emptied by means of a drop of 
slime, containing the conidia, oozing out through the o stiole opened in the top of the 
pycnide by the hyphre in this place separating from each other. The pycnide-slime is 
colourless or faintly reddish (vide the various species). 

Biological remarks. The propagation of our Cladinre may be carried out by 
means of ascospores, conidia, and fragments of thallus. The first-named mode is scarcely 
of any great effect as the occurrence of apothecia and ripe spores is rather limited in 
proportion to the very great mass-occurrence of the Cladinre in this country ; one of 
the species (Clad. alpesiris) has never at all been found fertile. Propagation by means 
of conidia may prove of much greater effect, inasmuch as conidia occur very often ; 
whether they really serve as means of propagation is not proved experimentally, though 
it seems very likely. The juvenile stages of development of Cladince with crustaceous 
thallus primarius must have originated from ascospores or conidia. 

Propagation by means of fragments of thallus is no doubt very common, as the 
Cladina-species, when dry, are much fragile and are very apt to be trodden to pieces 
by man or animals. 

The lichen-tuft (or carpet) - whether it has arisen in one or the other of the ways 
mentioned - will soon become more or less regularly orbicular and will grow centri
fugally in all directions gradually to be transformed into a carpet, granted that sur
rounding competitors do not impede its further growth. 

The marginal podetia of the tuft are often procumbent and able to penetrate into 
the substratum, partly by diffused solitary hyphre issuing from the lower side of the 
podetium, partly by the tips of branches being split up into brush-like haptera, the 
hyphre of which likewise make their way into the subsh"atum, where they are frequently 
connected by anastomoses, and where they may attack for instance the filiform alga 
Zygogonium ericetorum, which is very widespread in the soil of the heaths. 

Where podetia come into mutual contact they very frequently grow together by 
means of haptera, either lateral (formed by the sides of the podetia) or apical (issuing 
from the tips of the branches), connecting the podetia so inh·icately that one cannot 
isolate a single podetium without tearing several others to pieces. 
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The biological features mentioned here have all been decribed and pictured 
years ago in 

O .  G a 1 1 0  e :  Danske Likeners 0kologi (Dan. bot. Tidskr . 1 908) 
O .  G a 1 10 e :  Forberedende Unders0gelser til en almindelig Liken-0kologi (Dansk 

bot. Arkiv 1 9 1 3), 
O .  G a 1 1 0 e :  The Lichen Flora and Lichen Vegetation of Iceland (in the Botany 

of Iceland, edited by L .  K o l d er u p  R o s e n v i n g e  and E .  W a r 
m i n g vo1. II, Part I .  Copenhagen and London 1 920).  

Especially I call attention to the following pictures in Danske Likeners 0kologi, 

Fig. 40 a. A fragment lying on the substratum into which its brush-haptera have 
penetrated at a and b .  

Fig. 4 0  b .  A brush-hapter with numerous lumps o f  humus and filaments of 
algre. 

Fig. 40 c. Two filaments of the alga Zygogonium ericetonzm, attacked by earth-
hyphre surrounding and peneh·ating into the alga. 

Fig. 40 d.  Isolated earth-hyphre with anastomoses. 

In  "Forberedende Unders0gelser . . .  " are pictured : 
Fig. 1 96 a. Vertical section of thallus primarius of Clad. rangiferina. 
Fig. 1 96 b. Thallus primarius of Cladonia rangiferina in the bark of Calluna 

vulgaris. 
Fig. 1 9 7  a. Thallus primarius of Cl. rangiferina ; the granules of thallus are 

connected mutually by fine hyphre ; one solitary podetium is present. 
Fig. 197  b. Vertical section of thallus primarius (Clad. rangiferina), with the 

base of a podetium. 
Fig. 1 98.  Transverse section of two podetia (Clad. rangi{erina) connected by 

a lateral hapter of colourless hyphre. 
Fig. 1 99 .  On the right an apical-hapter (Clad. rangiferina) grown together with 

another podetium (on the left in the picture). 
Fig. 200.  Apical haptel:a between two podetia of Clad. rangiferina. 
Fig. 2 0 1 .  Apical haptera (of Clad. rangiferina) adhering to a moss-leaf (Grim

mia). 
Fig. 202 .  Apical hapter (Clad. rangiferina) to another (indeterminable) moss

leaf. 
Fig. 203 .  Apical hapter of a podetium of Clad. gracilis which has developed 

a layer of dark hyphre to resist the attack from an apical hapter of 
Clad. rangiferina. 

Fig. 204. Three apical haptera of Clad. rangiferina, attacking a podetium of 
Cladonia gracilis, which latter has developed protective, dark layers 
of hyphre against the attack (like Fig. 203).  
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C L A D O N I A R A N G I F E R I N A 

(L.) WEB. 

(Plate 1-2-3-4-5). 

Specimen 1 .  On the heath south of Hansted lighthouse. 27th of July, 1 942.  M .  
SKYTTE CHRISTIANSEN. 

The specimen described here is part of a greater tuft. T h a l l u s  p r i m a r i u s  has 
died away long ago ; the podetia are dying away at the base. 

The p o d  e t i  a are stout, made up of verticils of most often three to five branches 
around a perforation ; the branches are at first subsecund and nodding ; among the 
branches of the verticils one or two will soon take the lead as main axes, while the other 
branchlets stop growing ; the fully developed podetia are thus of sympodial origin. 

The gonidial cushions are well separated, especially in the upper portions of the 
podetia. As a whole the podetia are ashy-grey, the ultimate branchlets with brown 
apices. By addition of KO H the podetia stain yellowish. 

A p o t h e c i a  were lacking. 
P y c n i d i a  were scanty. 
For further details the pictures are referred to. 
S pecimen 2. Mols ; 8th of April, 1 943. M. SKYTTE CHRISTIANSEN. 
T h a l l u s  p r i m a r i u s  is lacking ; the specimen is a small radialLy growing tuft. 

The p o d e t i a  are light ashy grey with tips of branches dark brown. Stains yellowish 
by KO H.  

A p o th e c i a  and p y c n i d i a  are lacking. 

C L A D O N I A T E N U I S  

(FLK.) HARMAND .  

(Plate 5-6-7). 

Specimen 1 .  "Svenske Knolde", on raw-humus, 8th of August, 1 9 4 1 .  M. SKYTTE 
CHRISTIANS EN . 

A very young specimen with crustaceous, granular primary thallus provided with 
partly simple, partly branched small podetia, one of which is already prosh'ate and 
fixed to the substratum by means of brushlike apical haptera. 

The p o d  e ti a stain faintly but distinctly yellowish by addition of KO H. 
For details the pictures are referred to. 
Specimen 2. On the ground, under a fir (Pin us), among moss ; Nlaarup plantation 

in SamsliJ. July, 1 939.  O. GALL0E. 
The specimen is a cushion growing in close contact with a cushion of Cladonia 

sylvalica (specimen 3, which see I ) .  The two cushions were not mingled together but 
held apart, being so to speak pressed flat on the side of contact, and rounded off at 
their free periphery. 
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The primary thallus has died away long ago . The podetia are mostly erect, 
with dying-away-bases, very slender, pale yellowish everywhere except for the upper
most apical meristem. 

As in Cladonia rangiferina the youngest, sterile top-branches are markedly pen
dulous, arranged two or three together in a verticil around a narrow perforation ; their 
surface is smooth, the boundary of each gonidial cushion is distinctly demarcated, 
and mutually they are connected by arachnoid hyphce. One or two branches of the 
verticils keep on growing, while the others stop growing and are suppressed. In this 
way the podetium as a whole will assume a sympodial and dorsiventral character 
like Clad. rangiferina. Here and there the wall of podetium is pierced by longitudinal 
fissures. By KO H the podetia stain yellowish. 

A p o t h e c i a  were lacking. 
Pycnidia take rise in the youngest top-branches ; when producing pycnidia the 

branches become erect (not pendulous). Anatomically specimen 2 fully agrees with 
specimen 3, (which see ! ) .  

Specimen 3 .  On sandy soil on a littoral heath south of AalbCEk in Jutland. 27th 
June, 1 942 .  M .  SKYTTE CHRISTIANSEN. 

The specimen fully agrees with specimen 2 in morphological and anatomical 
structure, except for being fertile, and in the apices of the branches and the adjacent 
parts of these being darker brown. 

A p o t h e c i a  arise in the apices of the youngest branches of the podetia. 'When 
fully developed they are button-shaped, with distinct or effaced proper margin, convex, 
at first light brown later considerably darker. The fertile branches are straight (not 
pendulous). 

P y c n i d i a  were present in abundance at the tips of the youngest, straight (not 
pendulous) apical branches of the podetia, occurring usually in the same podetia as 
the apothecia. 

The podetia stain very faintly or in places not at all yellowish by addition of 
KO H. As to anatomical structure the pictures are referred to . 

C L A D O N I A M I T I S  

SANDST. 

(Plate 8-9-1 0-14- 1 5).  

Specimen I. On the periderm of Calluna vulgaris. "f3rkenen" in Anholt. 9th 
of July, 1 941 . M .  SKYTTE CHRISTIANS EN. 

This specimen is very young and small. T h a l l u s  p r i m a r i u s  eonsists of scattered 
granules of thallus with scanty, darkish hyphce connecting the grains with each other. 

There were two podetia, each breaking out from a granule of thallus. 
It must be admitted that the determination of an individual at so juvenile a stage 

of development may prove uncertain. The collector of the specimen, however, takes 
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it for granted, that it belongs to Cl. mitis on account of its occurring among fully 
developed specimens of that species ; and nothing goes against that view. 

For details, vide the pictures . 
Specimen 1 .  On sandy soil in "fJrkenen" (the desert) of Anhalt. 
The specimen forms a tuft or small carpet, the t h a l l u s  p r i m a r i u s  of which 

has disappeared long ago. 
The podetia are erect or procumbent-ascending, dying away at the base. 
The verticils consist of 2 to 6 branches surrounding a rather wide perforation ;  

2 or 3 o f  them continue the apical growth o f  the podetium imparting to the latter a 
more umbellate-radial aspect than that of the closely allied Clad. sylvatica. 

Branchlets of youngest (ultim.ate) order are slightly curved, somewhat spreading, 
with dark (brown) or almost colourless tips. 

The upper parts of the podetia are smooth and light whitish-yellowish ; deeper 
down in the tuft the podetia are lighter or darker greyish, with more confluent gonidial
cushions. The podetia are mild to the taste. (KO H -:- ) . 

A p o t h e c i a  were not present. 
P y c n i d i a  are produced in the dark tips of straight (or slightly curved) tips of 

the upper verticils . The pycnide-slime is colourless. 
There can be no doubt that Clad. mitis is very closely allied to Clad. sylvatica ; 

in fact there is better reason for considering them. as one species. 
Specimen 2. On the ground among Callune vulgaris on a heath near the sea-shore 

at Blaavand. The 4th of August, 1 94 1 .  M. SKYTTE CHRISTIANSEN. 
The specimen is part of a carpet of fertile podetia having lost long ago the thallus 

primarius. 
The podetia are chiefly procumbent-ascending, dying away at the base ; as to 

ramification it takes up an intermediary position between Clad. mitis specimen 1 and 
Clad. sylvatica in having strongly curved, nodding, dorsiventral branchlets of youngest 
(ultimate) order (like Cl. sylvatica) , a radial "crown" of older, more erect or spreading 
branches (like Cl. mitis, specimen 1 ), and distinctly pseudo-dichotomous ramification 
of the basal parts of the podetia (like Cl. sylvatica) . The taste is mild (like that of Cl. 
mitis specimen 1 ) .  (KO H -:-).  

A p o th e c i a  in great 'abundance were present in many of the podetia. They arise 
in the tips of the ultimate branches of the verticils, which are straight (not curved) 
when fertile. Their postition and arrangement is wholly contingent upon the usual 
and normal umbellate position of the branchlets. When young the apothecia are 
button-shaped, convex, stipitate and light brown. In age they become somewhat darker. 

P y c n i d i a  were seen in the tips of some of the branchlets. 
As to further morphological and anatomical details the pictures are referred to. 
Specimen 3. On the ground. Mals. 1 0th of April, 1 943. M. SKYTTE CHRISTIANSEN. 
The specimen is a rather young tuft spreading radially in all dil"ections over the 

substratum. 
A p o t h e c i a  were lacking. 
P y c n i d i a  were not fully ripe, with closed ostioles. 
For further details, vide the plates and legends. 
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C L A D  0 N I A S Y L V A' T I C A  

(L.) HOFFi.\L 

(Plate 1 0-11-12-13-15-16-17). 

Specimen I. On the periderm of Calluna vulgaris. Nlelby Overdrev. July, 1 936 .  
O .  GALL0E. 

A juvenile specimen consisting of a crustaceous, granular t h a l l u s  p r i m a r i u s  
bearing one branched podetium corresponding in morphological structure with Cladonia 
sylvatica. The colour of the podetium is not altered by addition of KO H .  

Specimen 1 .  On raw-humus among Calluna vulgaris i n  a Callunetum west of 
Ho dairy in Fanfil. 23rd of July, 1 94 1 .  M .  SKYTTE CHRISTIANSEN. This specimen 
represents an apparently very common mode of reproduction occurring among the 
species of reindeer-moss (Cladina) in being a broken fragment of a podetium which 
has fallen to the ground and is now about regenerating. The fragment is fixed to the 
substratum by hyph::e, issuing partly from the surface of the wound, partly from the 
tip of a branchlet, which is in contact ,vith the subsh·atum. 

The colour of the podetium is light yellowish-greenish and is not altered by the 
addition of KO H .  

Specimen 2 .  On sandy soil in Tisvilde plantation. July, 1 946. VIBE GALL0E. 
An almost semiglobular tuft growing centrifugally in all directions. 
T h a l l u s  p r i m a r i u s  has disappeared long ago, the podetia are erect in the central 

parts, procumbent-ascending in the peripheral parts of the tuft, all of them dying 
away at the base, light whitish-yellowish, with light branchlets, which are faintly or 
not at all brownish at the tips. KO H -:-- . 

The verticils consist of 3 to 6 branches around an irregular oblong perforation. 
One or most often two of the branches grow out to elongate the podetia, which there
fore has a rather distinct pseudo-dichotomous and dorsivenh'al aspect. The smaller 
branches of the verticil usually stop growing after the formation of some few secondary 
verticils. 

The sterile branchlets of the verticils are frequently rather consh'icted and de
flexed. 

A p o t h e c i a  were not seen. 
P y c n i d i a  were rather numerous in the tips of straight (not pendulous) branchlets. 

They contain a reddish slime teeming with conidia. 
Specimen 3. On the sandy soil among moss, at the base of a Pinus in MaaI'up 

plantation in Samse ; July, 1 939.  O .  GALL0E. 
This specimen is a tuft growing side by side with Cladonia tenuis (specimen 2,  

which see ! ) .  
T h a l l u s  p r i m a r i u s  has disappeared long ago ; the podetia are partly erect, 

partly procumbent-ascending, dying away at the base. The verticils consist of up to 
6 branches arranged around a wide, irregular perforation. A predominant characteristic 
of the aspect of specimen 3 is the presence of the verticils shown in Fig. 5 1 ,  wide ver
ticils with short, strongly curved branchlets of higher and of ultimate order, difi'ering 
rather much in aspect from those of specimens 2 and 4. The further development is 
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analogous to that of the two other specimens, - one or two of the branchlets grow out 
into leading main-branches while the others stop growing after formation of some few 
generations of secondary verticils. Finally the podetia assume an aspect reminding 
of sp ecimens 2 and 4.  The upper parts of the podetia are rather smooth ; deeper down 
there are distinct, prominent, small gonidial-cushions connected mutually by arach
noid hyphre. The basal parts are dying, brown. Otherwise most of the podetia are 
whitish-yellowish. (KO H -:--) .  

A p o t h e c i a  were not present. 
P y c n i d i a  occur in the tips of straight or curved branchlets in the upper parts of 

the podetia. They contain a reddish slime teeming with straight or somewhat curved 
conidia. 

Specimen 4. On sandy soil among Calluna vulgaris. Melby Overdrev. July, 1 936. 
O.  GALL0E. 

This specimen is a small carpet without t h a l l u s  p r i m a r i  u s ,  composed of 
densely crowded erect and procumbent-ascending podetia dying away at the base. 
From specimen 2 it differs in being more stoutish and more distinctly dorsiventral, 
and in having more constricted and brownish ultimate branchlets, and distinct, in part 
prominent gonidial-cushions. Otherwise it agrees with that specimen in the mode of 
branching, the pseudo-dichotomous aspect, the yellowish colour of the podetia, and the 
chemical reaction (KO H -:--) leaving no room for doubting their close relation. 

A p o t h e c i a  were not present. 
P y c n i d i a occur in erect (not curved) branchlets ; the pycnide-slime is colourless 

(not red as in specimen 2) .  

C L A D O N I A I M P E X A 

HARMAND. 

(Plate 1 8-19-20-21-22). 

Specimen I.  On a rotten stump near the Castle af Eremitagen in Jcegersbarg Dyre
have. 28th of November 1 940. M. SKYTTE CHRISTIANSEN. 

The specimen is very young, consisting of a crustaceous t h a l l u s  p r i m a r i u s  
o f  densely crowded gonidiiferous granules o f  thallus connected mutually be  colour
less tiny hyphre, from which arise very young podetia. 

The p o d  e t i a  are at first represented by small, brown semi-globular protuberances, 
the meristems protruding from the surface of the granules of thallus primarius ; later 
they become conical, and thereupon they begin branching. Different stages of develop
ment can be seen in the pictures (which see !), where their inner sh'uctures are likewise 
presented. 

It must be mentioned that no ascogenous cells are present in the meristems of 
the young podetia ; the very formation of podetia cannot therefore be  contingent upon 
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the existence of propagative cells which could be made responsible for initiation of 
the formation of podetia. The podetla are at  first and in many cases for years, or per
haps for ever, mere vegetative organs, until the formation of apothecia is started ; not 
until then do we find the first indications of the approaching formation of apothecia 
in the shape of ascogenous cells appearing in the interior of the ultimate branchlets 
of the podetia and betraying themselves by no externally visible signs, for which reason 
they cannot be detected otherwise than by a thorough anatomical examination of 
the branchlets of podetia bearing already well developed apothecia in other branches . 

vVhen nevertheless we consider the podetia as homologous to the stipites of apo
thecia occurring in the many crustaceous lichens mentioned and thoroughly pictured 
in the present work, that view is supported by the findings in more primitive Cladonias, 
e. g. Clad. incrassata and other species of simular structure, where the ascogonia are 
produced at very early stages of development of the apothecia-bearing podetia. 

Specimen 1. On raw-humus among Calluna vulgaris on a heath west of Ho dairy, 
Fano. 23rd of July, 1 94 1 .  M .  SKYTTE CHRISTIANSEN. 

This very interesting and very juvemle specimen has a t h a l l u s  p r i m a r i u s  of 
irregularly scattered gonidiiferous granules of  thallus with connecting colourless (ra
ther) scanty hyphre. 

There are about 6 to 8 very young p o d  e t i  a issuing from the granules of thallus 
primarius.  Most of them are narrowly conical in shape, with hrown meristematic tips 
and somewhat inflated greyish bases. One podetium has just begun branching in de
veloping an apical small verticil of three branchlets with greyish (not brown) meri
stems and without perforation. The largest podetium has already assumed the normal 
aspect, characteristic of Cl. impexa, in presenting already three superposed generations 
of verticils with perforations - which can all be seen in the picture of the specimen 
(which see ! ) .  

Specimen 2. On sandy soil, Lild Strand. M. SKYTTE CHRISTIANSEN. 
The specimen is a large tuft growing radially in all directions - a true represent

ative of the commonest and most widespread species of "reindeer-moss" occurring 
all over the heaths and bogs in this country. 

The t h a l l u s  p r i m a r i u s  has disappeared long ago . 
The p o d e t i a  are partly erect, partly somewhat procumbent-ascending with one 

or a couple of stems, each bearing a radiately developed "crown" of branches, imitat
ing a little tree. The predominant colour is whitish-gJ'eyish with brownish shade in the 
parts exposed most directly to insolation ; at the base the podetium is dying away. 
The top-verticils consist of 3 to 5 spreading, shaight (not curved) branchlets around 
a small roundish perforation ;  the branchlets may be stl'ongly brown (in moistened 
state hansparent) or rather light in colour. One or two of the branchlets will usually 
develop into leading-branches continuing the apical growth of the podetium, but very 
often almost all of the branchlets will develop rather equally, resulting in the formation 
of a "crown" as mentioned above. 

In the younger branches the gonidial-cushions are often very distinct, but they 
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may also be  indistinct and confluent. In  older parts the cushions are distinct, raised, 
and connected mutually with colourless arachnoid hyphre. 

Specimen 3. On the sea-shore of Tisuilde. M. SKYTTE CHRISTIANSEN. 
This specimen is pictured here because it is fertile ; it consists of a few podetia 

of the same habit and the same mode of branching, is ashy grey, and in all other 
respects agreeing with specimen 3 .  

The a p o t h e c i a  are formed in the apices of the ultimate branchlets of the verticils 
of the upper parts, the "crown", of the podetia. They are small, button-shaped, convex 
and brown. They contained very numerous asci with rich contents of cytoplasm, but 
no traces of spore-formation. For anatomical details, vide the pictures. 

P y c n i d i a  were likewise seen ; their structure agrees entirely with those of specimen 
4, which see. 

Specimen 4. On sandy soil in the dunes of Srmderbjcez-g, Anholt. 2 1 st of July, 
1 940. M. SKYTTE CHRISTIANSEN. 

The specimen consists of some few fully developed podetia of the same morpholo
gical habit and colour as specimen 4, except for the lack of apothecia ; in their place 
very numerous pycnidia were present, formed in the tips of the branchlets of the verticils 
of the upper parts of the podetia in quite the same manner as the apothecia of specimen 
3. The pycnidia were fully ripe, the pycnidial-slime colourless and teeming with slightly 
curved conidia. 

For further details, vide the pictures. 

C L A D O N I A P O R T E N T O S A  

DUF. 

(Plate 23-24). 

The present specimen is a portion of a group of podetia from Jernen, Solred stJ'Qnd, 
on sandy soiL 4th of May, 1 940. M. SKYTTE CHRISTIANSEN. 

T h a l l  u s  p r i m a r i  u s  has disappeared long ago ; the podetia are erect, dying 
away at the base. In the mode of ramification they remind of both Cl. impexa and 
Cl. alpestris. 

The top-verticils consist - when most regular in structure - of 5 or 6 short, and 
usually straight (not curved) branches around a small, rather regular perforation. 
Two or three of the branches grow out into leading-branches continuing the apical 
gro·wth of the podetium, while the others, the by-branches soon, stop growing after 
the formation of some few further branchlets. 

Very often, however, the formation of branches is greatly irregular the branchlets 
being produced apparently not only in regular verticils but also in the sides of older 
branches of podetia ; moreover the verticils are frequently so densely crowded in the 
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top of the podetium that it can no longer be  stated with certainty whether or  not they 
originally were regular verticils .  

When fully developed the podetia are rather much inflated, ob-conical in the 
"internodes" between two subsequent verticils being narrow at the base and widening 
gradually from there to the nearest following higher verticil. Moreover the total aspect 
of the podetia may sometimes be slightly dorsi-ventral. 

The colour of the podetia is ashy grey or with a faint shade of greenish-yellowish 
and remains unaltered by addition of KO H .  

One sole a p o t h e c i u m  was found i n  my material, placed at the tip o f  a branchlet 
in a verticil of several irregularly branched sterile branchlets. The apothecium is small, 
dark brown, roundish, with an indistinct pl oper margin and an elevated disc. For 
anatomical details, vide the figures. 

Some few p y c n i d i a  were seen, taking rise in the tips of branchlets of the verticil. 
For the details of their inner structure, vide the figures. 

C L A D O N I A A L P E S T R I S  

(L.) RABENH. 

(Plate 25-26). 

Specimen 1 .  On the ground, among moss. Tisvilde Hegn. 2nd of September, 
1 940. M. SKYTTE CHRISTIANSEN. 

The specimen is a small tuft of erect podetia gt·owing among moss and with dying
away bases. Each podetium has a very characteristic habit in having a single or some 
few stems crowned above by a corymbus of very small branches arranged in verticils. 

The top-verticils consist of 4 to 6 short, strongly horizontally spreading branchlets 
arranged radially around a narrow, often regular perforation. The tips of the branchlets 
are dark, almost blackish meristems, which soon branch out into fresh verticils . The 
repeated and uniform branching results in the formation of the "crown" of the podetium. 

The presence of one or more "stems" and pseudo dichotomous branches occurring 
in this specimen tells of the suppression and dying away of some of the branchlets 
of the original verticils at early stages in the development of the podetium, as the youngest 
verticils are always very regular and with several branchlets. 

All young branches and branchlets are finely tomentose of arachnoid hyphm ; 
the gonidial-groups are little distinct. The colour is a whitish green. In  age the stouter 
branches and stems become greyish, with somewhat more distinct gonidiai-cushions. 

KO H does not alter the colour of the podetia. 
A p o t h e c i a  and p y c n i d i a  were not seen. 
As to anatomical details, vide lhe pictures. 
Specimen 2. On sandy soil among Calluna vulgaris near 0sterby in LresfJ. July, 

1 939. O. GALL0E. 
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The specimen differs from specimen 1 in the "crown" of the podetia being thyrsoid 
III outline and of lighter whitish colour - by far the most frequent and widespread 
habit of the species all over its area of distribution. The older parts of podetia are 
greyish. The specimen makes the impression of being built up of two superposed 
sets of thp·si of different age, possibly indicating some periodicity of development 
not to be more accurately recognised in my material. 

For further details, vide the pictures. 

C L A D O N I A P A P I L L A R I A  

(EHRH.)  H OFFM. 

(Plate 27-28-29-30-3 1-32-33). 

Specimen 1. On sandy soil. MOGENS SKYTTE CHRISTIANSEN. 
The specimen grows on sandy soil ; the grains of quartz are covered each with 

a thin film of rust. 
The circumference of the specimen is fairly orbicular. A very well developed 

network of brownish, long-celled rhizoidal hyphre penetrates about two centimetres 
deep into the substratum. On the surface of the substratum the hyphre are largely 
combined into strings or strands giving rise to the gonidiiferous, epigeic, crustaceous 
thallus.  

Thallus is composed of globular greyish granules arising wherever the rhizoidal 
hyphre meet free gonidial algre lying on the substratum. In the margin of thallus the 
granules are scattered, in metathallus they are densely crowded ; gradually they coalesce 
into greater units to form at length an areolate thallus of finely granular areoles. When 
fully developed the areoles have a cortex of thick-walled hyphre ; very minute granules 
of a greyish substance are deposited between the hyphre. 

The gonidial layer is composed of short-celled hyphre, without haustoria, among 
which the cystococcoid gonidial algre are embedded. 

The medullary hyphre are very thick-walled and conglutinated, with scanty 
intercellular spaces ; in the deeper layers of medulla the hyphre are brown or almost 
blackish, forming thus a smooth transition to the brown rhizoidal hyphre. 

In addition to the normal cystococcoid gonidia occur two Cyanophycece in the 
thallus viz. an Aphanocapsa and a Glococapsa-like alga. Both of these may occur through
out the whole medulla from the very bottom up to the underside of the normal layer 
of cystococcoid gonidia or more rarely right up to cortex. The medullary hyphre pene
trate into the gelatinous walls of the Cyanophycece, apparently without attacking the 
cell-contents ; whether the lichen-hyphre or the algre derive any profit from this symbiosis 
is not clear. Obviously neither of the symbionts is impaired by the symbiosis. 

P o d et i a ,  or better p s e u d o p o d et i a  arise in great number in thallus. Their 
mode of development differs rather much from that of other species of Cladonia, even 
so much that it would be tempting to exclude the species from the genuine Cladonice 

3 
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and re-establish it  under its old name of Pycnothelia. Yet, to avoid unnecessary dif
ficulties in established practice the species will be preserved here among the other 
Cladonice. 

While in genuine Cladonice the podetia are formed of endogenous bunches of hyphre 
piercing the cortex of the primary squamule, the podetia of Clad. papillal"ia constitute 
whole areoles or grains of thallus, which gradually increase in size by intercalary 
growth, and gradually assume tbeir final aspect. 

The first indication of a thallus-grain being about to transform into a podetium 
is the formation of a small dot-like dark meristem, imitating a young primordium of 
an apothecium (but totally lacking ascogonia) ; vide fig. 2, 3, 4, and 1 0 ;  for the corre
sponding anatomical structures vide fig. 22, 23, and 24 .  

Gradually the podetia (pseudopodetia) will branch, and several fresh meristems 
will be formed here and there at the top and the sides of the podetia (vide for instance 
Fig. 5, Fig. 1 1 , and Fig. 27) .  Inside the podetia will become hollow (Fig. 30), thus 
imitating in a way the true podetium of genuine Cladonice. For the structure of the fully 
developed podetia vide Fig. 25, 26, 27 ,  28 .  A p o t h e c i a  were not seen in the present 
specimen ; presumably the numerous dot-like meristems may represent potential 
apothecia, but none of them contained ascogonia, asci, and indisputable paraphyses. 
Some of the meristems may presumably be h·ansformed into pycnidia (vide for in
stance Fig. 4 and Fig. 30). 

P y c n i d i a  occur abundantly on the surface of thallus and in the podetia. None 
of them contained conidia, they were all empty. 

Specimen 2. On the ground, FeJ"slev Hede ; legit J. BRANTH. 
This specimen is in all essentials, morphological as well as anatomical, built 

like specimen 1 ;  it only differs at the podetia being more developed and in part fertile. 
The apothecia are situated at the top of slender apical branches of the podetia ; 

they are button-shaped, constricted at the base (" apothecia peltata"), plarie or slightly 
concave, with rather distinct proper margins, or slightly convex, without a distinct 
margin, reddish brown. Their structure can be studied in the pictures and legends. 
Here it must only be  noted that all fertile asci (they were few in number) contained 
1 -celled spores ; apparently no 2-celled or 3-celled spores were present, thougb being 
on record in tbe literature. 

C L A D O N I A F L O E R K E A N A  

(FR.) SOMMERF. 

(Plate 33-34-36-37-38-39). 

Specimen 1. On sandy soil of the dunes of LcesfJ. July 1 939.  O. GALL0E. 
This specimen is very young and very insh·uctive as to the ontogeny of the present 

species in having as yet a fully intact and sh·ongly developed "hypothalllls" (i. e. 
rhizoidal zone), from which the primary squamules with podetia take rise. The peri-
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pheral squamules are copiously provided with pycnidia. A short distance behind the 
periphery the squamules produce subulate podetia, many of these ending in an apical 
primordium of an apothecium. When quite young the apothecia are blackish brown 
and hemispherical ; by degrees they turn red, a sure indication of the beginning for
mation of paraphyses and of ascogenous hyphre in the sub-hymenium. None of the 
apothecia had developed asci as yet. 

The specimen can be regarded as a young stage of development of the following 
specimen 2 .  

For structural details the pictures are referred to. 
Specimen 2. On raw-humus on a heath near Ho in FanG. 27th July, 1 941 . M.  

SKYTTE CHRISTIANSEN. 
This specimen is more advanced in development than specimen 1 in having a 

very regular fairy-ring of fei·tile podetia. As to " hy p o t h a l l u s "  and p r i m ary s q u a 
m u l e s  it agrees with specimen 1 .  The podetia, however, are far more advanced, some 
of them being subulate with a single apical hemispherical, red apothecium, while 
others are clavately widened above, with one or several convex apothecia, or finally 
- widened into a small, shallow scyphus with marginal apothecia, or even sparsely 
and irregularly branched above. 

All the podetia were faintly squamulous at the base, scantily sorediose at the top 
and otherwise granular for the rest. The apothecia contained very numerous asci, 
but no ripe spores. 

Specimen 3. On the peaty soil of a high-moor, north of KGge Aas, Sjrelland. 26th 
of September 1 940. M. SKYTTE CHRISTIANSE. 

The specimen spreads irregularly over the substratum, which for the most part 
consists of decayed brown remnants of Cyperacere in which the rhizoidal zone is spread
ing. The primary squamules are most often pedicellate, small and moderately incised, 
brownish above, whitish beneath, the pedicel dark (brown), formed of parallel, con
glutinated, long-celled hyphre. The p o d  e ti a take rise near the margin or in the very 
lamina of the primary squamules ; at first they are subulate, with dark-brown apex, 
later they either remain subulate with one apical, hemispherical, red apothecium, or 
they become bifurcated or tripartite, or more irregularly branched, as shown in the 
pictures, and profusely apothecia-bearing. 

The surface is granular, with corticate, in places confluent granules ; above there 
were some few soredia just beneath the apothecia ; the granular surface is whitish, 
ashy grey, or in places brownish ; the soredia are white. 

The KO H-reaction is negative. 
The apothecia are convex, single or confluent, red, without a macroscopically 

visible margin. 
For further details the pictures are referred to . 
Specimen 4. On raw-humus, Tisvilde Hegn, Sjrelland. 2nd of September, 1 940. 

M. SKYTTE CHRISTIANSEN. 
As to hypothallus and primary squamules the specimen agrees with specimen 3 .  
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The mode of  branching of  the podetia is very irregular. (vide the pictures), their colour 
is ashy grey, in places brownish or greenish, for which reason it has been called var. 
chloroides. The surface is granular from confluent granules ; some few podetial squamules 
occur here and there. 

The most striking feature of the specimen is the occurrence of numerous cylindrical 
big pycnidia, placed in irregular groups on the sides of the podetia. Their structure 
and habit can be studied in the pictures, to which must be referred. 

C L A D O N I A B A C I L L A R I S  

NYL. 

(Plate 33-34-40-41-42). 

Specimen 1 .  forma xanthocarpa NYL. 
On the ground, among Calluna vulgaris. Tryllevcelde He de, Karlstrap Strand. 

1 8th of May, 1 940. M. SRYTTE CHRISTIANSEN. 
The p r i m a r y  s q u a m u l e s are small, moderately incised, whitish or yellowish 

beneath, scantily sorediose, greyish-green above. The p o d  e t i  a are slender, un 
branched, subulate (when sterile) or more capitellate (when fertile). Above the podetia 
are farinose-sorediose, at the base they are richly provided with squamules between 
which the surface is granular-corticate. 

The a p o t h e c i a  are apical, convex, somewhat cauliflower-like uneven, with a 
light ochraceous disc, as no rhodocladonian acid is present in the apothecia. The 
brownish-ochraceous pigment is widely distributed in the hymenium, the sub-hy
menium, the hypothecium, and the proper margin. 

P y c n i d i a  were not seen. 
For further details, vide the pictures. 
Specimen 2. On sandy soil, Tisvilde Hegn, 2nd of September, 1 940. M. SRYTTE 

CHRISTIANSEN. 
The p r i m a r y  s q u a m u l es are small, whitish and mostly esorediose beneath, 

greyish-green above, evanescent. 
The podetia are at first subulate, thinly corticate ; later they become irregularly 

branched above, dying away at the base, somewhat squamulo-qs, either farinose
sorediose all over or granular-corticate at the base. 

The a p o t h e c i a  are apical, very small, single or some few together at the tips 
of the podetia. The discs are red. Asci and spores were lacking. 

P y c n i d i a  were not seen. 
For further details, vide the pictures. 
Both specimens gave negative reaction by addition of KO H. 
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C L A D O N I A M A C I L E N T A  

( HOFFM.) NYL. 

(Plate 35-36-39-40). 

Specimen 1 .  On the thatched roof of a farm, "Frilandsmuseet", Lyngby, 14th 
of August, 1 943. O .  GALL0E.  

In the old and weathered roof numerous specimens of Cladonia macilenta were 
growing. The present sterile specimen is composed of densely crowded, small primary 
squamules, moderately incised, ashy-grey above, whitish and sorediose beneath. 
From the squamules arises a fairy-ring of erect or curved, subulate, simple or (in 
one case) bifurcated podetia ; their tips are darkish brown, composed of parallel, 
brown hyphre of meristem ; beneath the tip follows a strongly sorediose zone and a 
basal corticate zone bearing small podetial squamules. The soredia are very light 
(whitish-) green. 

Specimen 2. Growing side by side with specimen 1 .  Lyngby, 1 4th of August, 
1 943 .  O. GALL0E. 

The specimen formed no regular fairy-ring, but otherwise it is built like specimen 
1 .  It is pictured here because it very clearly shows the two zones, the soredial and the 
corticate, and the mode in which the corticate zone by degrees breaks up into soredia 
while patches or flakes of cortex remain among the soredia. 

For details, morphological and· anatomical, vide the pictures. 
Specimen 3. Growing side by side with specimens 1 and 2, Lyngby 1 4th of August, 

1 943. O .  GALL0E. 
This specimen has strongly sorediose primary squamules from which issue podetia 

of rather different types - bluntly cylindric, subulate and micro-scyphoid, as shown 
in the pictures. The micro-scyphoid podetia are almost cylindric, but above they end 
with a low depression imitating a small scyphus, on the edge of which occur some 
few well-separated brown primordia of apothecia, suggestive of the origin of the genuine 
and well-developed scyphi occurring in other species of Cladonia. 

Some of the podetia had red, but still immature apothecia, provided with para
physes and ascogonia, but no asci. 

Specimen 4. On peaty soil, among moss on a high-moor north of J{fJge Aas, 20th 
of September, 1 940.  M. SKYTTE CHRISTIANSEN. 

The primary squamules are sorediose and whitish beneath, greenish-grey above, 
and moderately incised. 

The podetia are erect, at first bluntly cylindric, later rather difform, above widened 
and irregularly branched, imitating irregular scyphi with marginal prolifications, 
crowned with numerous very small, red primordia of apothecia, each consisting of a 
hymenium of paraphyses ; in the sub-hymenium occur distinct ascogonia, but no asci 
were seen. 

The upper portions of the podetia are richly sorediose ;  at the base they are in 
part corticate and provided with small, sorediose squamules . 
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Specimen 5. On the periderm of Picea excelsa Grib Skov, 28th of June, 1 940. M. 
SKYTTE CHRISTIANSEN. 

The primary squamules are whitish and sorediose beneath, olivaceous above. 
The podetia are subulate, with dark brown tips of meristematic hyphce ; the rest of 
the podetia is strongly farinose from whitish-green soredia. 

A p o t h e c i a  and p y c n i d i a  were not seen. 
All the above specimens stain yellow with KO H, turning later into a reddish 

brown ; it must, however, be emphasized that the KO H reaction seems to be some
what capricious and not at all a reliable criterion by which the species can be  separated 
from Cladonia bacillaris. 

C L A D O N I A F L A B E L L I F O R M I S  

(FLOERK.) W AINLO. 

(Plate 43-44-45) . 

Specimen 1 .  On peaty soil on a high-moor north of J{(!Jge Aas, 26th of September, 
1 940. M. SKYTTE CHRISTIANSEN. 

The specimen is a small carpet of crowded primary squamules issuing from a 
rhizoidal zone ("hy p o t h a l l u s") of stretched, long-celled rather light hyphce. 

The p r i m ar y  s q u a m u l e s  are rather thin, variously incised, greyish or faintly 
yellowish-greyish above, beneath whitish with faintly ochraceous base. 

The p o d  eti a are at first almost subulate, later most of them are scyphipherous. 
The margin of the scyphi is denticulate, almost all denticles bearing one are some 
few apothecia, which at first are dark brown, becoming red later, when the para
physes are developing and the ascogonia are differentiated. 

Some of the podetia are proliferous, the prolification representing simply stoutish 
"denticles" bearing likewise one or some few apothecia. The cavity of the scyphi is 
always farinose-sorediose and gradually becomes pervious. The sides of the podetia 
are farinose-sorediose above, squamulous at the base. 

The a p o t h e c i a  of this specimen were all rather juvenile, without ripe asci and 
spores. Their several steps of development quite agree with those found in specimen 2 .  

P y c n i d i a  were not seen. 
Anatomically this specimen is built as specimen 2 ;  possibly it may be  considered 

simply a younger stage of development, prior to specimen 2, which in the main differs 
from specimen 1 in having more advanced prolifications in the margin of the scyphi . 

Specimen 2. In the same locality as specimen 1 .  26th of September, 1 940.  M .  
SKYTTE CHRISTIANSEN. 

This specimen forms likewise a small carpet of crowded primary squamules of  
the same shape and colour as in specimen 1 .  The p o d  e t i  a are erect, scyphiferous, 
with numerous marginal simple or repeatedly proliferous prolifications, most of these 
ending in one or some few apothecia. The cavity of the scyphi is always farinose-
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sorediose and often pervious. The sides of the podetia are most often richly farinose
sorediose above, squamulous at the base, with all imaginable h"ansitions from true 
soredia to corticate small granules and to true podetial squamules . In some podetia 
the basal parts are corticate. 

A p o t h e c i a .  vVhen quite young the apothecia are dark brown ; later they turn 
red, as a symptom of the apothecium being about to develop h"ue paraphyses and 
establishing a sub-hymenium consisting of small-celled paraphysogenous hyphle and 
larger ascogenous hyphle. As a rule there are no asci as yet in the apothecia till the 
red colour has been developed ; only then the first asci, i ssuing from the ascogenous 
cells of the sub-hymenium, will be forced up among the paraphyses. 

The paraphyses are simple or sometimes scantily branched, almost cylindric, 
their tips little or not at all widened ; they pass through a hymenial gelatine which oc
casionally is red from the tips right down to the sub-hymepium, which latter sometimes 
is likewise red right down to the underlying stereome of the podetium. As a rule, how
ever, only the upper parts of the hymenium are red. 

Hymenium and sub-hymenium are surrounded with a thin layer, a proper margin 
of hyphle issuing from the stereome of the podetium, from which all the tissues of the 
apothecium are derived. The proper margin is visible in anatomical sections only. 

The a s  c i are clavate, the top-wall much thickened ; they contain eight colourless, 
1 -celled spores. 

P y c n i d i a  were not seen. 

C L A D O N I A D I G I T A T A  

(L.) HOFFM. 

(Plate 43-46-47-48). 

Specimen 1 .  On a rotten stump .  Tisvilde, 2nd of February, 1 940. M. SKYTTE 
CHRISTIANS EN. 

The specimen has a p r i m a r y  t h a l l u s  consisting of big broad, variously incised 
squamules with a brownish base, a smooth, olivaceus light upper surface, and a whitish, 
strongly sorediate lower surface. Frequently the distal (foremost) margins of the squa
mules are recurved and more sorediose than the rest. The rhizoidal zone ("hypotlwllus") 

is merged into the wood of the substratum. 
The p o d et i a  arise at the margin or in the very blade of the primary squamules ; 

at first they are almost subulate, with a somewhat obtuse, brown apex with a small 
central imperforated depression indicating the future scyphus. Later the podetia be
come scyphiferous, with narrow, consh'icted scyphi, or sometimes they are clavate, 
almost ascyphous, terminated by very small apothecia. 

As a rule, however, the podetia become scyphiferous, the scyphi being abruptly 
widened, with several marginal prolifications, which are likewise provided with (nar
row) scyphi with marginal, verticillate small apothecia .  



34 

The cavity of the scyphi is most often smooth, corticate, or with small sorals 
breaking through the cortex here and there, but never wholly sorediose. The rest of 
the podetium is covered with a cortex, which very early breaks up into cOl·ticated flakes 
alternating with sorediose patches. The base of the podetium is always smootb and 
-corticate. 

The sorediose parts are whitish-greenish, the corticate flakes are greyish-olivaceous. 
P o d  e t i  a and primary squamules stain yellow (turning at last brownish) by 

addition of KO H .  
The a p o t h e c i a  take rise i n  the margin o f  the scyphi o r  at the top o f  the prolifica

tions and are at first dark brown. Gradually they turn red, when the formation of 
ascogonia is initiated. 

In the present specimen all apothecia were very small, and none of them had 
ripe spores . 

P y c n i d i a  were seen, once (a single ripe pycnide) in the lower surface of a primary 
squamule, and in some few cases on the margin of the scyphi ; the latter pycnidia 
were not fully ripe.  

When ripening a tough, red slime is formed, in which the conidiophores are em
bedded while the cavity of the pycnide is empty as yet. Apparently this tough slime 
will swell and fill the cavity of the pycnide when the conidia become fully ripe. Not 
till then the ostiole will be  opened and the slime-drop will ooze out carrying with it 
the conidia. 

For further details, vide the pictures . 
Specimen 2. On a heather-moor, on the ground. Scerlese Overdrev, 1 9th of May, 

1 940. M. SKYTTE CHRISTIANSEN. 
The specimen is small and rather j uvenile and is drawn here  only because it 

was growing on peaty soil. For details, vide the pictures. 

C L A D O N I A C O C C I F E R A  

(L.) WILLD.  

(Plate 49-50-5 1-52-53-54). 

Specimen 1. On peaty soil ; Svenske Knolde, 8th of August, 1 941 . M. SKYTTE 
CHRISTIANSEN. 

A very young specimen without apothecia and pycnidia. 
Pr i m ar y  t h a l l  u s  consists of small, pale, rather thick squamules of irregular 

outline, crenate or variously incised, issuing from a hypothallus of long-celled hyphre 
(of the same type as in specimen 8, which see ! )  hidden in the substratum. 

Po d e t i a take rise in the very blade of the primary squamules (not in the margins) ; 
they are all erect or slightly curved, with a regular scyphus, the edge of which is regular, 
formed of meristematic tissue. 
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For further details, morphological and anatomical, the pictures are referred to. 
Specimen 2. On raw-humus. Borris Hede, June 1 904. O.  GALL0E. 
The specimen is very young, yet slightly more advanced than specimen 1 in being 

provided with pycnidia and some few apothecia. For details, vide the pictures, in which 
is shown one podetium with a central prolification. 

Specimen 3. On peaty soil. Mols. F. MATHIESEN. 
The specimen is at a more advanced stage of development than specimens 1 and 

2 in having fully developed apothecia (like those pictured in specimen 8, which see ! ) .  
Above the podetia are granular, at  the base they are squamulous. The apothecia are 
for the most part situated at the brim or edge of the scyphi, though two of them were 
placed in the cup of the scyphus. For further details, vide the pictures. 

Specimen 4. On raw-humus, among Callww, Borris Hede, June 1 904. O. GALL0E. 
This specimen consists of podetia of rather different aspects, all of them granular 

above and squamulous at the base. Both pycnidia and apothecia were developed. 
For further details, vide the pictures. 

Specimen 5. On sandy soil, "fJrkenen" on Anholt, 27th of July, 1 940. M. SKYTTE 
CHRISTIANSEN. 

The present specimen has very broad scyphi which just below their edges are 
pierced by numerous short longitudinal fissures. The scyphi are besides rich in pro
lifications crowned with irregular confluent apothecia. For further details, vide the 
pictures. 

Specimen 6. On raw-humus, among Calluna vulgaris. Bon·is Hede. June 1 904. 
O. GALL0E. 

One young podetium and two old podetia. For details, vide the pictures. 
Specimen 7. On raw-humus among Calluna vulgaris. Borris Hede. June 1 904. 

O. GALL0E. 
The present specimen is remarkable in several features, first in the presence of 

sh·ong, brown sh·ands of hypothallus formed of hypothallus-hyphre ; (similar rhizoids 
were met with in several of the above specimens and are pictured anatomically in 
specimen 8, which see !) ; secondly, in exceedingly well developed prolifications, 
issuing from the edge of the primary scyphi and crowned above with numerous con
fluent apothecia. For details, vide the pictures. 

Specimen 8. On sandy soil. Maarup Plantage. Sams@. August 1 939. O. GALL0E. 
This specimen comprises almost all stages of development, morphological and 

anatomical as well, seen in the above mentioned specimens in combination : hypo
thallus, young and old primary squamules, young podetia with sterile scyphi, old 
podetia. with one or two storeys of scyphi with granular or squamulous surface etc. 
H is therefore especially appropriate to illush·ate the anatomy of the species, which 
is given in full in the pictures. 

In this place it must be emphazised that we have no real proofs of the specific 
connection of the individual podetia pictured here, no real knowledge as to whether 
they all belong to the same species or to separate species ; such intelligence could only 
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be  got through culture experiments, which are quite out of the scope of the present 
work. Till such experiments have been carried through (if ever they will be ! ), we 
must confine ourselves to describe each specimen separately, as has been done here. 

(Specimen 9). vide O. GALL0E, "Danske Likeners 0kologi" (i. e .  Ecology of 
the Danish Lichens), Botanisk Tidsskrift 28, K0benhavn 1 908. Plate 7 ,  Fig. 28 .  

(Specimen 10), vide O.  GALL0E "Forberedende Unders0gelser etc ."  Dansk bo
tanisk Arkiv, K0benhavn 1 91 3 . pag. 72  and Fig. 1 02, 1 03, 1 04, 1 05, 106.  

C L A D O N I A I N C R A S S A T A  

FLOERK. 

(Plate 55-56-57-58-59). 

Specimen 1 . On a high-moor, on the peaty soil. North of /{liJge Aas. 26th of Sep
tember, 1 940. M.  SKYTTE CHR.ISTIANSEN. 

The p r i m a r y  t h a l l u s  consists of densely crowded squamules issuing from a 
rhizoidal zone (" hypo thallus") of almost colourless, long-celled often anastomosed 
hyphre spreading in the substratum of decayed plant remains. The squamules are 
variously incised, crowded, o ften rather erect or horizontally spreading, greyish-yel
lowish above, whitish below, with sorediiferous margins ; at the base the squamules 
are often ochraceous beneath. 

The p o d  e t i  a take rise in the interior of the primary squamules, on a level with 
the gonidial layer from 'where they break through cortex. At first they appear as small, 
blackish-brown excrescences on the surface of the squamule - the first beginnings 
of apothecia ; later they turn red and develop asci etc. ,  being still sessile. 

Or they may develop a short podetium, crowned above with the young blackish 
apothecium, which will gradually turn red, when its ripens. 

When best developed the podetia are short (some few millimetres), irregularly 
cylindric, with a stereo me cylinder covered by an almost continuous or interrupted 
cortex covering a gonidial layer. The gonidial cushions are minutely granular or develop 
into small squamules. 

The a p o t h e c i a  are apical, solitary or in verticils around an apical perforation. 
They take rise from the top of the stereo me of the podetium in the following way : 

The top of the podetium is composed of almost parallel or slightly entangled, 
short-celled hyphre issuing directly froITl the stereome, and provided with dark, brown 
top-cells. Among these hyphre not a few rise above the level of their fellow-hyphre, 
thus imitating " h·ichogynes " . 

But as there are not the slightest visible h'aces of any sexual process taking place 
I prefer to call these hyphre pseudo-trichogynes. 

Next the "capitulum" (the young primordium of the apothecium) begins to 
turn red as a symptom of the beginning diflerentiation taking place in the interior 
structure of the young apothecium, for now the paraphyses are about to arrange them-
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selves into a definite hymenium of erect, straight hyphre with a hymenial gelatine be
tween them. At the same time the first small ascogenous hyphre make their appearance 
in the subhymenium ; but still some time (unknown how long !) will elapse before 
the first asci, issuing from the sub-hymenium, will be forced up among the paraphyses. 
At length the apothecium is fully developed, but ripe spores seem to be  somewhat 
rare, though the number of asci is very great. 

The a s  c i are clavate, their wall considerably thickened at the top ; they contain 
eight ellipsoid spores . . 

A p r o p er m ar g i n  surrounds the hymenium ; it is composed of thick-walled, 
brown (or at length red) hyphre issuing from the upper end of the stereome of the 
podetium, but it is only visible in anatomical sections as there is no superficial 
boundary visible between the hymenium and the margin . . 

P y c n i d i a  were found in the primary squamules ; they are as a rule cylindric, 
with a brownish-black wall of several layers of dark hyphre, lined with colourless 
hyphre from which issue the conidiophores. There were not seen any traces of red 
pigment in the pycnidia. 

For further details the pictures are referred to. 
Specimen 2. From the same locality as specimen l .  26th of September, 1 940. 

M .  SKYTTE CHRISTIANSEN. 
For details, vide the pictures. 
Specimen 3. Growing on a heather-moor, SrerlfJse Overdrev. 1 9th of May, 1 940. 

M.  SKYTTE CHRISTIANSEN. 
For details, vide the pictures. 

C L A D O N I A D E F O R M I S  

HOFFM. 

(Plate 60-61-62-63). 

Specimen 1. On peaty soil. Tisvilde Hegn. 2nd of September, 1 940. M. SKYTTE 
CHRISTIANSEN. 

The specimen grows on peaty soil, which is peneh·ated by a rather dense rhizoidal 
tissue, the "hypothallus", consisting of slender, long-celled, brownish or dark hyphre, 
partly combined in strands of almost parallel hyphre, from which the p r  i m a r y s q u a 
m u l e s  take rise. The squamules are o f  medium size, ascending or horizontal, crenate 
or little incised, yellowish-grey above, whitish beneath, and witl1 an ochraceous base 
continuing into the brown "hypothallus" .  The p o d  e ti a are formed in the blade of 
the squamules, one or some few in each of them. At first they have a small yellowish 
capitulum of entangled hyphre without ascogonia or other signs of fertility ; later the 
capitulum is slightly depressed at the centre - the first indication of the formation 
of a scyphus. Next the margin of the young scyphus becomes denticulate, and when 
fully developed the podetia are slender, with smoothly widening scyphi bearing mar7 
ginal prolifications with apical apothecia. The scyphi are usually entire, rarely pervious, 
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farinose-sorediose inside. Most of the podetium · is likewise farinose-sorediose, but 
near the base there are sometimes a few podetial squamules, and the very base of 
podetium just above the primary squamule from which it has taken rise is smooth 
and in part corticate. The basal part of the podetium and the primary squamules are 
liable to die away in the course of time, thus contributing to the formation of the humus 
in which the lichen is growing. The dying-away parts gradually become brown, while 
the other parts of the podetium are of a fine greenish-yellow or almost pure yellow 
colour. The a p o th e c i a  are formed at the tips of the denticles or the prolifications 
of the margin of the scyphi. 

When very young they are deep brown, later they gradually turn red - the sure 
indication of the ascogonia and paraphyses being about to take rise from the stereome 
of the scyphus horn which all the tissues of the apothecium take rise. 

When fully developed the apothecium has a proper margin, formed likewise of 
hyphre derived from the stereome and separating the hymenium from the vegetative, 
gonidiiferous parts of the podetia. This margin is usually visible only in microscopical 
section, not by macroscopical inspection. 

The paraphyses are simple or rarely branched, cylindric, with scarcely widened 
tips ; they pass through a hymenial gelatine, which above in the epithecium and in 
part somewhat deeper down is red and little transparent even in rather thin microtome
sections. 

The a s c i  are very numerous, clavate, the top of the walls incrassate ; they contain 
eight colourless l -celled spores. 

P y c n i d i a  One single pycnide was seen in my material ; it was not quite mature.  
For details, vide the pictures. 

Specimen 2. On raw-humus. Ban'is Hede. June 1 903.  O. GALL0E . 
This specimen differs from specimen 1 in having stouter podetia and broader 

scyphi without prolifications. In the primary thallus, in the sorediose podetia with 
corticate bases it agrees with specimen I ,  but podetial squamules were almost entirely 
lacking. 

In the margin of the scyphi there were rather numerous juvenile, very small 
primordia of apothecia without asci. 

P y c n i d i a  were not seen. 
For further details, vide the pictures . 

C L A D O N I A B E L L I D I F L O R A 

(ACH.) SCHAER. 

(Plate 64-65-66). 

A Swedish specimen. 

This species is recorded from one sole locality in Denmark in Barnhalm (P. J.  
HELLBOM, Bornholms Lafflora, Bihang til K. Svenska Vet. -Acad. handlinger Bd.  1 6  
Afd. III  Nr. 1 .  Stockholm 1 890). The material from that locality I had not the op-
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portunity of having a look at, or to subject to a closer examinaton. I therefore describe 
and picture a specimen gathered in Sweden and left at my disposal by Dr. PAUL GEL
TING. 

It grew among mosses on rocky substratum in a forest of conifers, Giistrikland; 

26th of July, 1 944. 
H yp o t h a l l  us was no longer preserved, as the whole specimen was dying away 

at the base.  
Pri m a ry s q u a m u l e s  were still in part present ; they were rather well developed, 

with a dying-off, brown base continuing into a deeply incised blade with yellowish
greenish upper surface and yellowish to white lower surface. No soredia. 

P o d  et i  a take rise in the very blade of the primary squamules ; at first they are 
slender, with obtuse-roundish apex and the sides covered by contiguous, flattened 
gonidial cushions. Gradually the apex develops into a narrow scyphus ; sometimes 
the presence of scyphi is rather difficult to ascertain on account of the occurrence of 
lots of podetial squamules. From the brim of the scyphus from one to several proli
fications may be developed ; each prolification may be crowned with a single apothe
cium or a verticil of apothecia terminating the growth of the prolification ;  how many 
storeys of prolifications the podetia may be able to produce cannot be seen in the present 
specimen, where the number did not exceed two or three . 

The bases of the podetia are brown and dying away. The scyphi are rather shallow, 
with a smooth, corticate cup, usually without perforations. The rest of the podetium 
is long, slender, beset with numerous podetial squamules. The spaces between the 
squamules are covered with a smooth cortex covering a gonidial layer : here and there 
the surface is somewhat reticulate from narrow whitish lines between the gonidial 
cushions. 

At the outset the podetial squamules are small and undivided, later on they become 
variously incised. 

A p o t h e c i a  and p y c n i d i a  are formed in the margin of the scyphi. For details 
of the structure of these organs the pictures are referred to. 

C L A D O N I A U N C I A L I S  

CL.) HOFFM. 

(Plate 67-68-69-7 0). 

Specimen 1 .  On raw-humus under Calluna. f1rkenen on Anholt. 9th of July, 
1 94 1 .  M.  SKYTTE CHRISTIANSEN. 

The present specimen together with the two following specimens are described 
here because juvenile specimens of Cl. uncialis seem to be seldom noticed by lichen
ologists on account of their modest size. 

The present specimen consists of a p r i m a r y  t h a l l u s  of small scattered or con
fluent yellowish-greenish granules, from which arise several very young p o d et i a .  
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The pictures and legends give necessary information concerning morphology and 
anatomical sh·uctures. 

Specimen 2. On the Calluna heath west of Ho dairy. 23rd of May, 1 94 1 .  M.  
SKYTTE CHRISTIANSEN . 

In this specimen the p r i m a r y  t h a l l u s  consists of some few roundish granules 
giving rise to tiny p o d  e t i  a ,  the youngest of which are as yet simple and subulate. 
Further details of morphology and anatomy can be studied in the pictures and legends. 

Specimen 3. On raw-humus, "Svenske Knolde", 8th of August, 1 94 1 .  M. SKYTTE 
CHRISTIANSEN. 

The specimen consists of some few granules of pr i m a l' y t ha l l  u s together with 
young branched p o d et i a ;  obviously the podetia are here in rapid progress, while 
the primary thallus is declining. For further details, vide the pictures. 

Specimen 4. On sandy raw-humus on the Calluna heath near Stavns Fjord on 
Sams0. July 1 939. O .  GALL0E. 

T h a l l u s  p r i m a r i u s is lacking ; the specimen is a roundish cushion of podetia 
dying away at the base ; the p o d  eti  a are erect in the centre of the cushion, while 
the marginal podetia are more prostrate or ascending. The branching is often dichoto
mous, but h'itomy and polytomy occur rather often ; the axils are normally open, though 
in several cases they are impervious. The tips of the branches al e brown, otherwise 
the ' podetia are yellow or greyish yellowish ; the surface is smooth, corticate, without 
soredia and squamules. 

A p o t h e c i a  and p y c n i di a are lacking. 
This specimen belongs to the typus by far the most common met with in this 

country, where sterile cushions and carpets are widespread on dunes and heaths. 
Anatomically it fully agrees with specimen 6, which. see ! 
Specimen 5. On sandy soil in Jerup Krat, Skagens Odde. July 1 935 .  O .  GALL0E. 
The specimen is formed as a carpet of sterile podetia, without primary thallus ; 

some few podetia are pictured here to show their mode of branching. Anatomically 
they fully agree with specimen 6 .  

Specimen 6. On the ground, among moss. Clasonsborg, Jutland ; 1 9th of July, 
1 897 .  A. MENTz. 

The specimen examined here is part of a carpet of podetia growing among moss 
(Stereodon) . 

Primary thallus has disappeared long since, the podetia are dying away at the 
base and rapidly growing at the top ; the carpet is about 1 0  centimetres high. 

The sterile p o d et i a  branch out in the usual way by dichotomy, tritomy or poly
to my, the sterile tips of the branches being subulate and dark brown quite as in the 
other specimens described above. 

The wall of the podetia is very thin, in anatomical structure reminding of the 
podetia of Cladonia Zopfii. 

The fertile podetia differ rather much from the sterile ones in their mode of branching 
in as much as the fertile branches are arranged in verticils in the margins of scyphus-
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like, broadly pierced expansions of  the podetia. Otherwise the fertile podetia fully 
agree with the sterile ones as to colour, anatomical sh'ucture etc. 

The a p o th e c i a  are small, peltate, moderately convex, and often provided with 
a distinct proper margin. As usual the proper margin, the sub-hymenium and the 
paraphyses are directly derived from the stereome of the podetia ;  in the sub-hymenium 
a very well-developed system of stout and richly branched ascogenous hyphre is present ; 
from this the asci take rise .  The vast plurality of the asci are unripe, rich in cytoplasm 
but without spores. Only a few contained unripe spores without cell-walls. 

Py c n i d i a  were not seen. 
Anatomical structures can be studied in the figures and legends. 
The scanty occurrence of apothecia and pycnidia in our Danish specimens is 

a rather puzzling phenomonon considering the frequency of this species on heaths 
and dunes in this country ; very often, however, we find young specimens arisen from 
fragments of old specimens drifted and deposited by wind, a mode of propagation 
favoured by the podetia being extremely fragile and brittle. 

Specimen 7 .  On raw-humus. Maarup Hede, Samsa. August 1 939.  O. GALL0E. 
The specimen pictured in the plates illustrate the propagation by means of frag

ments of old podetia as described above. 

C L A D O N I A Z O P F I I  

WAINIO. 

(Plate 68-7 1-72-73). 

Specimen 1 .  On sandy soil with raw-humus.  Ban'is Hede. June 1 904. O. GALL0E. 
The specimen is cushion-shaped, growing radially in all directions on the substra

tum. The margin of the cushion is formed of prostrate podetia ; in the centre the podetia 
are erect. 

The p r i m a r y  s q u a m u l e s  have on the whole disappeared, only a few remained 
along the margin of the cushion ; most of them are very small and little incised. 

P o d  e t i  a arise from the primary squamules ; at first they are subulate, simple, 
erect. Later they branch out dichotomously, and fully developed the arrangement 
of the branches is rather varying and irregular, dichotomy, h"itomy, and polytomy 
occurring without any order ; rather often there are narrow impervious scyphi repeatedly 
giving rise to verticils of subuJate secondary branches, many of the youngest branches 
finishing their growth by formation of pycnidia. Obviously the apical gro'wth can be  
continued for a long time, while the podetia die away at their bases. 

The surface of the podetia is smooth or slightly granular, without soredia, with 
a thin cortex of chiefly lengthwise running hyphre, on the walls of  which are deposited 
lots ' of very minute yellowish granules responsible in part for the greenish-grey colour 
of the podetia. 

The prostrate podetia occurring along the margin of the tuft emit from their un-
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dersides plenty of slender hyphre making their way into the substratum;  their gonidia 
die away little by little, whereas the hyphre will still last for some time ; from their 
dorsal side the prostrate podetia will give rise to erect branches. 

Anatomically specimen 1 fully agrees with specimen 2, to which the reader must 
be referred. 

P y c n i d i a  occur in great number ; vide under specimen 2 .  
A p o t h e c i a  were not seen. 
Specimen 2. On sandy soil with raw-humus. Borris Hede. June 1 904. O. GALL0E.  
P r i m a r y  s q u a m u l e s  totally lacking ; otherwise the specimen is built like speci-

men 1, consisting exclusively of podetia of the same morphological and anatomical 
structure and having the same ability to develop brush-like haptera to the substra
tum. As in specimen 1 apothecia are totally lacking. 

P y c n i d i a  are rather abundant. 
For morphological and anatomical structures the pictures must be consulted. 
Specimen 3. On raw-humus in a "Rimme" west of Jemp in North Jutland. June 

1 904. O. GALL0E. 
This specimen is cushion-shaped like the above specimens, but differs from 

these in being heavily attacked by three parasites causing considerable alterations of  
its colour and sh·ucture. The primary squamules are  lacking. The podetia are  partly 
prostrate, partly ascending or fairly erect, their mode of branching to some extent 
similar to the normal specimens described above, but their colour is rather dark brown, 
and all the attacked podetia teem with densely crowded roundish cecidia, each con
taining one or several perithecia of a parasite belonging to the group of fungi imper
fecti. The ostioles of the parasite are very numerous. (Fig. 460, 494, 495). 

In the podetia a parasitic Pyrenomycete was likewise seen, though by far not so 
numerous ; it is pictured in Fig. 491, 492, 493) . 

In addition to these parasites there was finally a Hyphomycete spreading its 
branched, brown hyphre over the surface of the podetia, here and there producing 
catenate globular spores ; it is pictured in Fig. 493. 

C L A D O N I A F U R C A T A  

SCHRAD. 

(Plate 74-75-76-77-78-79). 

Specimen 1. On the ground among Calluna, west of Ho dairy. 23rd of July, 1 941 . 
M. SKYTTE CHRISTIANSEN. 

The specimen is very young, composed of small, scantily incised p r i m a r y  
s q u a m u l e s  with a few simple, subulate p o d e t i a  and rather numerous primordia 
of podetia embedded in the squamules, as can be studied in Fig. 496, 507,  508. ' 

Specimen 2. On raw-humus among Calluna in the same locality as specimen 1 .  
2 3rd of July, 1 941 . M .  SKYTTE CHRISTIANSEN. 
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A somewhat more developed individual than specimen 1 ,  with simple, subulate 
p o d e t i a  with central stereome cavity and a plinth at the base, representing the raised 
cortex of the primary squamule pierced by the erumpent young podetium. 

Specimen 3. On raw-humus among Calluna in the same locality as specimens 1 
and 2 .  23rd of July, 1 94 1 .  M .  SKYTTE CHRISTIANSEN. 

A still further developed individual than the specimens 1 and 2 ,  with subulate 
and dichotomously branched p o d e t i a ,  some of which bear apical p y c n i d i a ;  vide 

the pictures. 
Specimen 4. On a Calluna heath, Feddet, Sjcelland. May 26th, 1 940.  M.  SKYTTE 

CHRISTIANSEN. 
A fully developed carpet of podetia dying away at the base, with apical growth 

and several fertile podetia among the far more numerous sterile ones. 
Pr i m ar y  s q u a m u l e s  have long since died away. 
The p o d  e t i  a are somewhat sinuous-erect, repeatedly dichotomously branched 

here and there somewhat irregularly. The surface is brown, smooth, corticate, without 
soredia and podetial squamules, the axils are perforated. 

In some podetia fertile branches occur here and there among the sterile ones 
(vide for instance Fig. 501 ) ; in such cases one branch of the bifurcation may keep on 
developing sterile branches by repeated bifurcation, while the other branch may stop 
growing by the formation of clusters of apothecia ; the arrangement of the fertile branches 
is rather irregular and cannot without difficulty be classified as dichotomy'. 

The a p o t h e c i a  are small, peltate, convex, dark brown. ' 
P y c n i d i a  are present in the tips of the upper branches of the podetia. 
Anatomical structures can be studied in the plates and legends. 
Specimen 5. On sandy soil in a coppice of Salix in "grkenen", Anholt. July 27th, 

1 940 .  M. SKYTTE CHRISTIANSEN. 
The specimen is composed of fertile podetia exclusively ; the basal parts are 

dying away, while all top-branches are richly fertile ; axils are pierced, and longitudinal 
fissures very common ; podetial squamules occur in plenty. The upper parts of the 
podetia are brown, the basal ones more greyish ; the podetial squamules are brownish 
or greyish above, white beneath. Between the squamules the surface of the podetium 
is smooth and corticate. 

The apothecia are peltate, convex, brown, their anatomical structure quite as in 
specimen 4 ;  no ripe spores were seen. 

P y c n i d i a  were not seen. 
Anatomical structures can be  studied in the plates. 
Specimen 6. On the ground in the littoral meadow near Vallensbcek; July 1 6th, 

1 94 1 .  M. SKYTTE CHRISTIANSEN. 
The specimen is a tuft of sterile, abnormal podetia with lateral adventitious branches. 

In  the plates and legends it is pictured and discussed in detail. 
In addition to the descriptions of specimens dealt with here other specimens are 

described in "Forberedende Unders0gelser" pag. 90, and in the pictures ibidem, VIZ. 

4 
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Fig. 1 70 (prostrate podetium with diffused earth-hyphre), Fig. 1 7 1  (podetium with 
adventitious branches), Fig. 1 7 2  (prostrate podetium with brush-like haptera), Fig. 
1 7 3  (a single apical hapteron with adhering particles of sand and humus), Fig. 1 7 4  
(podetium attacking a leaf o f  Polytrichum), 1 7 5  (prostrate dorsiventral podetium with 
earth-hyphre), 1 7 6  (normal podetium), Fig. 1 7 7  (podetial wall), 1 7 8  and 1 7 9  (primary 
squamule with young podetium) . 

C L A D O N I A S U R R E C T A 

SANDST. 

(Plate 80-81-83-84-85). 

Specimen 1. On sandy soil in a forest of Picea, Kob Skov. May 1 920.  O. GALL0E . 
The tuft-like specimen consists of podetia with dying-away base ; most of the 

p r i m a r y  s q u a m u l e s  have disappeared, only a few remain ; they are light brown 
above, whitish beneath. 

The p o d  e ti a are ascending-erect, dying away at the base ; in the margin of the 
tuft they are more prostrate, spreading over the substratum in all directions. The 
branches are partly dichotomous, the two branches being often unequal, partly arranged 
in verticils around a widened scyphus-like, perforated axil (vide Fig. 549) ; often they 
are somewhat curved. The ultimate tips are acuminate, meristematic ; beneath the 
tips the surface is farinose-sorediose or more granular-sorediose ;  deeper down the 
gonidial cushions are flattened, very often transformed into short podetial squamules ; 
the base is corticate, with coherent or cracked cortex. Podetia and primary thallus 
give negative reaction with KO H.  

For anatomical structures, vide the plates, and legends . 
A p o t h e c i a  are rather scanty, occurring in irregular clusters at the top of the branch

es (Fig. 5 38) ; each apothecium is strongly convex, dark brown. No fully ripe spores 
were seen, the plurality of the asci being rich in cytoplasm but sporeless. The paraphyses 
are branched, with dark brown, swollen tips.  

Py c ni d i a  are rather abundant in the tips of  the ultimate branches ; the slime
drop is colourless. 

In the primary squamules lots of white grains of a chemical substance were pre
sent, apparently the same as seen in Cladonia subl'angifol'mis (vide Fig. 55) .  

For anatomical sh'uctures of apothecia and pycnidia the pictures must be con
sulted. 

Specimen 2. On sandy soil in a littoral common at Jcegel'spris Bugt, 1 6th of June, 
1 940. M. SKYTTE CHRISTIANSEN. 

The specimen in all essentials resembles specimen 1 ;  it is pictured here on account 
of its more light-coloured, ochraceous apothecia (Fig. 541 ), its distinct podetial squa
mules, and the occurrence of lateral, short adventitious branches crowded here and 
there in the dorsal side of the top branches, (Fig. 537) .  
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The duration of life of specimens of this species is not known with certainty ; 
the dying-away base of the podetia and the property of  the marginal podetia of the 
tufts of spreading over the substratum in all directions speak in favour of regarding 
them as typical "podetia-wanduers" forming tufts and carpets in slow progression 
over the substratum; on the other hand they seem unable to form deep permanent 
carpets like those of the species of Cladina. 

C L A D" O N I A R A N G I F O R M I S  

HOFFM. 

(Plate 8 1-82-85-86-88). 

Specimen 1. On the Calluna-heath of Melby Overduv (North See land) July 1 937 .  
O. GALL0E. 

The specimen is a small carpet growing among Calluna vulgaris. 

P r i m a r y  s q u am u l e s  and rhizoidal hyphre have disappeared long since as the 
podetia are dying away at the base. 

The p o d et i a  are erect or ascending-erect, repeatedly dichotomous, with open or 
closed axils, with thin acuminate ultimate branches, the tips of which are most often 
darkish brown. Cortex is coherent all over the podetia, the gonidial cushions prominent, 
greenish or olivaceous, contrasting rather much with the greyish or whitish gonidialess 
interstices. The top-branches are slightly brownish, the lower parts of the podetia light 
greyish or even whitish, with less prominent gonidial cushions, giving positive yellow 
reaction with KO H.  In the basal parts of the podetia preparing to die away lots of  
gonidia were empty, their contents of  cytoplasm and chloroplasts gone, but the cell
walls still giving bluish reaction with chloriodide of zinc. 

Some two or three podetia were fertile, differing rather much from the sterile 
ones in mode of branching (as can be seen in Fig. 545). 

A p o t h e c i a  are gathered in clusters at the top of the ultimate branches, each 
provided with a short pedicel of gonidialess tissue, subglobose, dark brown when 
dry, lighter and a little translucent when moist. 

P y c n i d i a  were seen in several podetia ; they take rise in the apices of the ultimate 
branches ; the slime-drop in their cavity is colourl ess. 

For anatomical details vide the figures and legends. 
Specimen 2. On the sandy soil of a littoral heath on the eastern coast of SamsliJ. 

July 1 939. O .  GALL0E. 
This specimen is a well-defined tuft of sterile podetia with apical growth and 

dying-away bases ; very numerous tufts of this type were seen on the heath, all of them 
exposed to full insolation and all of them unusually dark brownish owing to the intense 
light. In all other respects it resembles specimen 1, morphologically and anatomically 
as well. 

For further details, vide the pictures and legends. 
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C L A D O N I A S U B R A N G I F O R M I S  

SCRIBA. 

(Plate 87-89). 

Specimen 1. Among moss, on the ground. Muldbjcerge near Lille Vildmose. 1 st of  
July, 1 943.  M .  SKYTTE CHRISTIANSEN. 

The specimen is tuft-shaped, resembling very much Cladonia furcata in all essen
tials, morphological and anatomical ; whether it must really be regarded as an indepen
dent species is questionable ; its main characteristic seems to be of chemical nature, 
viz. the occurrence of a granular substance deposited in great quantities in old parts of 
the podetia, resulting in the formation of medullary tumors growing gradually so 
distended that the superposed gonidial layer and cortex will burst at last and lay bare 
the white medulla within. 

(Similar accumulations of apparently the same granular substance occur in other 
specimens of the present species, vide specimen 2 in the sequel, where it can be met 
with not only in the medulla of the podetia but in the podetial squamules as well. 

Besides the same substance is found in .Cladonia sUlTecta ; in Cladonia furcata I 
did not find it in the specimens examined and pictured in the present work). 

P r i m a r y  s q u a m u l e s  and rhizoidal hyphre are lacking. The podetia are erect or 
ascending-erect, with apical growth and dying-away base, repeatedly dichotomously 
branched, the branches sh·aight or slightly curved, the ultimate branches acuminate ; 
short lateral adventitious branches occur here and there (Fig. 5 73) ; in places the 
branches are arranged in verticils around a narrow central perforation (Fig. 57 3), 
otherwise the axils are largely closed. The surface is smooth, corticate, esorediose, 
at the base slightly verrucose, brown, turning yellow with KO H.  

At  the base there are numerous roundish tumors as  mentioned above (Fig. 572, 
579, 580, 582,  583) .  

A p o th e c i a  occur in a few podetia differing morphologically rather much from 
the sterile podetia, quite as for instance in Cladonia sWTecta, rangiformis, and furcata ; 

in Fig. 574  it can be  seen that the apothecia are gathered in corymbose clusters, or 
some few situated in the ultimate branches of the widened, irregularly perforated tops 
of the fertile podetia. 

Each apothecium is strongly convex, subglobose, in places irregular by mutual 
pressure. No spores were formed as yet in the numerous asci. 

P y c ni d i a  were present in numerous ultimate branches of podetia (Fig. 573).  
For anatomical details, vide figures and legends . 
Specimen 2. On the ground at the base of a tumulus, Kongerslev in Himmerland 

in North Jutland. 4th of July, 1 943.  M. SKYTTE CHRISTIANSEN. 
The specimen is obviously abnormal, composed of exclusively distorted and irre

gularly branched podetia with dying-away bas e ;  lateral adventitious branches occur 
in great number, and tumors occur in all parts of the podetia. As to outer appearance 
it strongly reminds of Cladonia fw·cata. 

I I 
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A p o th e c i a  and p y c n i d i a  were not seen. 
For further details, morphological and anatomical, the figures and legends must 

be referred to. 

C L A D O N I A C R I S P A T A  

(ACH.) FLaT. 

(Plate 90-91-92-93-94-95).  

Specimen 1 .  On the sandy soil of a dune near SfJnderuig, Holmslands KW, 1 7th 
of July, 1 941 . M .  SKYTTE CHRISTIANSEN. 

The specimen is very young and fit for studying rhizoids Chypothallus"), primary 
squamules, and young podetia. Apothecia and pycnidia are not developed as yet. 

The r h i z o i d a l  z o n e  ( " hy p o t h a l l u s " )  consists of dark strands of solid, 
conglutinated hyph�, from which single hyph� radiate in all directions among the 
grains of sand of the substratum. The strands spread in the substratum, forming here 
and there scattered or crowded primary squamules. 

P r i m a r y  s q u a m u l e s  are at first very small, spheroidal, brown all over, later 
they become well developed, leaf-shaped, deeply incised, brown above, white beneath. 

P o d et i a take rise at the margins of the squamules, in the gonidial-medullary 
layer, from which they break out by piercing the cortex of the squamules ; at the base 
they have a distinct "joint" - the borderline between the podetium itself and the 
cortex of the mother-squamule. 

For other details, vide the figures. 
Specimen 2. On sandy soil. Suanninge Bakker, Fun en. 9th of April, 1 925 .  Mo

GENS LUND .  
This specimen i s  much more developed than specimen 1 in having both primary 

squamules with young podetia like those of specimen 1, and older podetia, the base 
of which are dying and in decay. The podetia are erect or ascending, scyphiferous, 
repeatedly producing marginal branches with fresh scyphi all of which are pervious ; 
the margins of the scyphi are denticulate. The surface is greyish or brown, corticate, 
smooth, coherent or with discontinuous areoles ; a few podetial squamules occur here 
and there. 

A p o t h e c i a  and p y c n i d i a  were lacking. 
Anatomically and morphologically the specimens quite agree with specimen 3.  
On account of their apical growth the podetia seem to be  able to live during a 

fairly long series of years ; moreover the whole tuft or carpet is obviously able to spread 
radially over the substratum by means of the rhizoidal hyph� occurring along the 
margin of the carpet ; in this way constantly fresh primary squamules and podetia 
will arise and participate in the struggle for life going on against other competitors 
occurring in the surrounding plant-society. 
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Specimen 3. On the ground. Endrupholm Hede. 1 922 .  H .  M0LHOLM HANSEN. 
This specimen belongs to the same type as specimen 2 as to morphological and 

anatomical structure. Fig. 597 of  specimen 2 is representative of specimen 3 as well, 
except for the following details : in specimen 3 all primary squamules have disappeared, 
and all podetia are dying away at the bases ; moreoevr specimen 3 is old enough to 
be provided with both apothecia and pycnidia ; finally, some of the podetia are attacked 
by a parasitic fungus .  The latter belongs to the group of Hyphomycetes. 

C L A D O N I A D E L E S S E R T I I  

(NYL.) WAIN. 

(Plate 92-95-96-97).  

On the ground in moist places inundated in the winter, Nerholm heath, Jutland, 
July 1 92 1 .  H. M0LHOLM HANSEN. 

Primary s q u a m u l e s  and rhizoidal hyphre are not seen by me as the specimen 
is dying away at the base. 

The p o d et i a  are densely crowded and richly branched, erect, dying away at 
the base and with apical growth. 

The top of the podetia is smooth, corticate, lighter or darker brown and somewhat 
shining ; the middle parts are cracked here and there and have longitudinal perforations ; 
the dying-away base is dark (blackish) with whitish spots ; where cortex and gonidia 
are still preserved, the base is pale greenish-greyish to light brownish. 

The mode of branching is sympodial ; the top-branches of the podetia are termin
ated by a narrow, scyphus-l ike, perforated dilation with up to six small marginal 
branches, one or two of which continue growing as leading branches while the others 
stop growing. 

A p o t h e c i a .  A few unripe apothecia were met with in the apex of short, suppressed 
branchlets in the margin of scyphi at the base of the leading branches ; they are small, 
convex, peltate, dark brown. 

P y c n i d i a  were placed in the same way as apothecia in the margin of a scyphus 
(vide Fig. 629, top picture) . They contained a layer of red conidiophores ; the slime
drop was not seen, presumably it had fallen out during the preparation, (vide besides 
Fig. 607) .  

For anatomical details, vide figures and legends. 
Judging from the dying-away base of the podetia and the rather deep cushion 

or carpet formed by the podetia the specimen (or the species respectively) may b e  
presumed t o  be  rather longevous. 



49 

C L A D O N I A S Q U A M O S A 

(Seop.) HOFFM. 

(Plate 98-99-100-101).  

Specimen 1 .  On humose ground in the dunes near Karensvand, Thy 29th of 
July, 1 925 .  CARL CHRISTENSEN. 

The p r i m a r y  s q u a m u l e s are rather small and incised, greenish-brownish 
above, white beneath ; the rhizoidal hyphffi giving rise to the squamules are brownish, 
long-celled. 

P o d  e ti a take rise in the lamina of the primary squamules ; at first they are erect, 
subulate, with brown meristematic tips and granular gonidial cushions (Fig. 643, 
648) ; later they are branched above, with rather narrow, abruptly widened and wide 
open scyphi, from the margin of which issue from two to several branches repeating 
the formation of fresh scyphi with marginal branches ; the ultimate branches are 
acuminate, often ending in pycnidia. Most of the surface is granular or largely squamulose 
with decorticate interstices ; the base is here and there provided with a more coherent 
cortex ; the colour is variegated by alternating brownish, greenish-grey arid whitish 
spots . 

A p o th e c i a  ·were not present. 
Pyc n i d i a  occurred here and there in the margins of the scyphi and at the apices 

of the ultimate top-branches of the podetia ; they contain a copious red slime, oozing 
out from the ostiole carrying the conidia with it. (Fig. 644, 645) .  

The duration of life of the individual podetia seems to be rather modest, seeing 
that the priluary squamules arc rather persistent and the podetia not dying-away at 
the base. 

Specimen 2 .  On the ground among moss in Tisuilde Hegn. 2nd of September, 
1 940 .  M. SKYTTE CHRISTIANSEN. 

The specimen is much like specimen 1, comprising, however, in addition older 
and more richly branched podetia, one of which is pictured here (Fig. 646).  

A p o t h e c i a  were not present. 
P y c n i d i a  occurred in the podetial squamulcs, (Fig. 656).  
Specimen 3. On the ground Terp Krat, Jutland. MOGENS LUND.  
The specimen is identic with the specimen figured in M0LHOLM HANSEN and 

MOG. LUND, De danske Arter af Slffigten Cladonia (Botanisk Tidsskrift 4 l .  l .  K0ben
havn 1 929 .  pag. 50), the figure to the farthest left. I t  was kindly left to my disposal 
by the collector and is figured here on account of its being fertile .  In Fig. 647 it can 
be seen that the podetium differs rather much in outer appearance from the sterile 
specimen 1 in all the ultimate branches being fertile, each bearing an apical apothe
cium ; the latter. is semi-globular when fully developed, and dark brown. Moreover, 
there are p y c n i d i a  on the margin of one of the scyphi. 

For further details the figures and legends are referred to. 
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C L A D O N I A C E N O T E A  

(ACH.) SCHAER. 

(Plate 101-102-103-104). 

On peaty soil. Gandlase Ore. 8th of November, 1 92 5 .  H. M0LHOLM HANSEN. 
The specimen consists of densely crowded podetia, issuing from a primary 

thallus of rather small incised squamules the surface of which is olivaceous-greyish 
above and white beneath. 

The p o d et i a take rise in the surface of the primary squamules, often several 
together in each squamule (Fig. 676) ; at first they are subulate, simple ; next they 
widen above into a narrow scyphus, with wide open perforation and small marginal 
dark meristematic denticies, representing beginning prolifications, which will gradually 
grow out repeatedly into fresh scyphiferous branches . 

Very soon the podetia become farinose-sorediose and whitish-grey above ; deeper 
downwards they are finely granular, becoming by smooth transition micro-squamulous 
and finally densely squamulous with incised podetial squamules, resembling in 
colour and structure the primary squamules . 

The inside of the stereome of the scyphi is yellowish to light ochraceous, contrast-
ing rather strikingly with the whitish grey outside of the sorediose scyphi. 

Ap o t h e c i a  were not present. 
P y c n i d i a  were not found. 
For anatomical details the figures and legends are referred to . The specimen was 

here and there attacked by a parasitic fungus, Lichenoconium pyxidatre (PETR. ET 
SYDOW). Vide the figures and legends . 

C L A D O N I A G L A U C A  

FLK. 

(Plate 104-105-1 06-1 07). 

On the ground ; J\!Iaarup Hede on Samsa. August 1 939.  O. GALL0E. 
The specimen is a carpet of densely crowded podetia dying away at the base and 

with apical growth ; the podetia rest on a thin turf of dead and decayed remains of 
the basal parts of the podetia ; in places there are rather well developed squamules 
imitating primary squamules, representing, however, podetial squamules, but keeping 
their actual false appearance of being primary squamules on account of the dying 
away of the older basal parts of the lichen (vide Fig. 686 and Fig. 687) .  

The real p r i m ary  s q u a m u l e s  of the specimen have died away long since. 
Successive stages of the development of the p o d  e t i  a are shown in Fig. 687, 688, 

689, 690, 691 ; at first they are simple and subulate, next bifurcate at the top, subse
quently with a narrow, perforated scyphus with marginal subulate prolifications, and 
finally each podetium may develop several superposed generations of narrow scyphi 
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(Fig. 684) ; the ultimate branches are all cuspidate until they will be  h·ansformed into 
fresh scyphi, or pycnidia, or apothecia. 

Above the podetia are covered with whitish - or a mixture of whitish and reddish 
brown - soredia ; next follows a zone of minute, reddish-brown granules, and finally 
a basal zone of small, brown, finely incised podetial squamules. 

Fertile podetia (Fig. 685, 690, 691)  differ from sterile ones in the branches bearing 
apothecia, usually being more distinctly scyphiferous, the perforated scyphi being pro
vided with marginal prolifications ending in an apical a p o  th  e c i  u m and often provided 
too with lateral single or verticillate small apothecia ; the latter are light or dark brown, 
orbicular or crenate in circumference, with or without a thin proper margin, plane 
or semiglobular. Most of the numerous asci are young, rich in cytoplasm but sporeless ; 
only a few contained indistinctly developed unripe spores (Fig. 697).  

P y c n i d i a  were seen here and there in the margin of the scyphi ; they contain 
a colourless slime-drop, teeming with straight or slightly curved conidia.  

For further details the pictures and legends are referred to . 

C L A D O N I A C LE S P I T I C I A 

(PERS .)  FLK. 

(Plate 108-109). 

Specimen 1. On raw-humus ; locality not recorded. Legit F. J .  MATHIESEN. 
This specimen together with a few more specimens of the same samples grew 

among poorly developed mosses. 
T h a l l u s  is nearly orbicular in circumference, built of a rhizoidal zone of long

celled brownish hyphre spreading in the subsh·atum; the hyphre continue into the 
epigeic thallus of p r i m a r y  s q u a m u l e s  spreading centrifugally in all directions. 
Each squamule is irregularly incised, with finely crenulate margins, greyish-green, 
with lighter, more whitish margins ; beneath it is whitish, at the base merging into the 
dark rhizoidal hyphre ; here and there the crenulate margins seem able to dissolve 
into soredia. As to anatomical structure, vide the plates. 

P o d et i a are rather scanty in this specimen. They are produced singly or in small 
numbers in each squamule ; they consist of a bundle of uniform, thick-walled, long
celled, colourless hyphre running parallel from base to top of the podetium ; inside 
the podetium has a cenh·al cavity like other species of Cladonia ; otherwise it differs 
in lacking a gonidial layer and cortex ; it thus reminds strongly of the podetia of for 
instance Bceomyces. 

The podetia are either simple, unbranched, or sometimes sparingly branched, 
each branch ending above in an apothecium ; when more apothecia are present, they 
may be confluent quite as it can be seen in for instance in Baeomyces roseus. 

At first the a p o t h e c i u m  is almost plane, next it becomes convex, light ochraceous, 
h·anslucent when moist. For further details the pictures are referred to. 
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P y c n i d i a  arise most often in the primary squamules, but in a few cases they 
were also seen protruding from the sides of the podetia (vide Fig. 709).  Their anatomical 
structure is shown in Fig. 720 .  

Specimen 2 .  The specimen pictured here (Fig. 7 1 2) is  the identical specimen 
pictured by MOGENS LUND in "De danske Arter af Slregten Cladonia", Botanisk Tids
skrift, Bd.  4 1 .  1 929 pag. 53 .  It is drawn on enlarged scale in the present book on account 
of its very fine and interesting habit. Anatomically it quite agrees with specimen 1 .  

C L A D O N I A D E L I C A T A  

(EHRH.) FLK. 

(Plate 1 1 0-1 1 1-1 1 2-1 13). 

Specimen 1. On naked wood of Quercus. A German specimen ; legit C.  F. E. 
ERICHSEN. 

Pr  i m a l' y S q u a m u I e s in part ascending, small, variously incised margins and 
lower surface granular-sorediose ; upper surface greyish-greenish, lower surface fre
quently lighter, whitish, brownish at the base. 

P o d  e ti a are at first subulate, later they become irregularly branched above ; 
the branches are copiously beset with apical apothecia. The surface of the podetia is 
largely costate or even fenesh'ate, with gonidial cushions spread over the naked 
stereome, some of them apparently functioning as soredia. 

A p o t h e c i a  are very numerous, gathered in groups at the top of the podetial 
bi"anches around the apical perforations of the branches. 

When dry the apothecia are plane or slightly convex, with a thin proper margin, 
brown ; when moist they are swollen and the margin effaced. Asci are very abundant, 
but unripe ; a few asci contained unripe spores without cell-walls. 

P y c n i d i a  occur on the primary squamules and were also seen on podetial squa
mules ; they are blackish, nearly globular, containing slightly curved conidia. 

For anatomical structures, vide the plates. 
Specimen 2. On naked wood of a stump of Quercus. S@dal Skov. J. DEICHMA �N 

BRANTH. 
This specimen differs from the above specimen in the podctia being more richly 

branched ; otherwise they have the same sh'ucture, anatomical as well as morphological. 
For further details the figures are referred to . 

1 r 



53 

C L A D O N I A C A R I O S A 

(ACH.)  SPRENG. 

(Plate 1 14-1 15-116). 

On humose soil. M.  SKYTTE CHRISTIANSEN. 
The p r i m a r y  s q u am u l e s  are persistent, small, roundish, or more or less in

cised, greenish-grey or bluish-grey above, white beneath, recurved when dry. 
The p o d et i a  are rather short, erect greyish or whitish, at first subulate, later 

corymbose at the top, each branch ending in a rather dark brown apothecium. At a 
very young stage the podetia-wall is pierced by several longitudinal fissures converting 
the wall into a lattice of costre, each provided with a cortex ; the gonidial cushions 
most often form separate granules or are converted into podetial squamules, separated 
by interstices of naked stereome. 

A p o t h e c i a  are most often dark brown, convex. In the present specimen there 
are rather abundant ascogenous hyphre, but no asci. 

P y c n i d i a  take rise in the primary squamules. 
By addition of KO H both primary squamules and podetia stain yellow. For anatom

ical details the plates are referred to. 
In  view of  the persistent primary squamules and the persistent bases of podetia 

it seems most probable that the duration of life of the present species must be rather 
short ; in favour of this consideration speaks likewise the fact that every apical branch 
of the podetia is crowned with an apothecium making an end of all further apical 
growth. The only possibility of keeping on growing and spreading over the substratum, 
therefore, is the radial growth of the rhizoidal zone (the "hyp o t h a l l  u s") and formation 
of fresh primary squamules with fresh podetia, the primitive mode of survival among 
species of Cladonia. 

C L A D O N I A A L P I C O L A  

(FLOT.) WAINIO 

(Plate 1 1 7-1 1 8-1 1 9-120). 

A Swedish specimen. On the ground in a forest of Pinus, Uppland, Sweden. 3rd 
of May, 1 944. PAUL GELTING. 

The p r i m a r y  s q u a m u l e s  are large, the margin entire or variously incised, 
greyish green above, whitish beneath, issuing from a gonidialess pedicel continuing 
in dark rhizoidal strands of long-celled, often anastomosed hyphre. 

P o d et i a  take rise, single or a few together, from the surface of the primary squa
mules (Fig. 762) ; their successive stages of development are shown in Fig. 762 ,  763, 
7 64, 765 (the fully developed podetia). At first they are simple, subulate, with roundish 
gonidial cushions scattered over a naked stereome ; later they may develop a few 
apical branches ; most of them, however, remain simple, erect, unbranched, with 
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one or several apical deep brown apothecia. The stereome is  strongly costate and largely 
laid bare in the interstices between the gonidial cushions ; the latter are granular or 
through smooth transition stages developing into entire, orbicular, or incised pedicellate 
podetial squamules. 

Chemical reaction with KO H negative, (KO H -:-) .  
A p o t h e c i a  arise single or  several together at  the top of the podetia, arranged 

in regular verticils (without a centr·al perforation), or more irregularly confluent. 
P y c n i d i a  were not seen. 
The life-duration of this species seems to be relatively short, seeing that the podetia 

lack apical growth and the primary squamules are persistent. 

C L A D O N I A V E R T I C I L L A T A  

HOFFM. 

(Plate 1 2 1-1 22-123-1 24-1 25-126-127-1 28-129). 

Specimen 1. Var. evoluta, TH. FR. On sand in the dunes, "fJrkenen".  Anholt. 

2 7th of July, 1 940.  MOG. SRYTTE CHRISTIANSEN. 
P r i m a r y  t h a l l u s  consists of rather small, incised squamules, issuing from a 

stoutish hypothallus of blackish-brown hyphre spreading among the grains of sand 
of the substratum.  The rhizoidal, very dark, long-celled hyphre are largely arranged 
in strands running horizontal in the substratum ; from these the primary squamules 
take rise (Fig. 789). The squamules are variously incised, ' greenish-grey to brown 
above, whitish beneath, brown at the base, where by smooth transition they merge 
into the dark hypothallus. Soredia do not occur. 

P o d et i a  take rise in the primary squamules, from one to five in each squamule 
(vide Fig. 785,  786, 787) .  'When very young they are branchless, simple erect and 
crowned above with a beginning formation of scyphi, formed as a circular brown 
ring around a whitish depression (vide Fig. 785) .  By degrees the scyphi become broad 
and shallow ; the original meristematic ring-shaped margins produce numerous apothecia 
and pycnidia ; in age numerous prolifications will develop from the surface of the scyphi, 
most often a central one, more rarely two or a few prolifications from the central parts 
of the scyphi ; old podetia may atTord a very fascinating look when built up in several 
sets of superposed scyphi . 

The surface of the podetia, the inside and outside of the scyphi are covered with 
a smooth, even cortex, varying from greenish grey to brown. At the base the podetia 
may gradually die away and turn blackish. Soredia do not occur. Small podetial 
squamules are sometimes present. 

A p o t h  e c i  a arise in the margins of the scypbi, they are sessile or shortly pedicellate, 
convex, rather small, ochraceous to dark brown. In the present specimen numerous 
asci were seen, but few spores, and none of these seemed to be fully ripe as yet (had 
no distinct cell-walls).  Anatomical structure, vide Fig. 8 1 7 , 8 1 9, 820, 82 1 ,  822.  

I T 
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P y c n i d i a  are formed in the primary squamules and in the margins of the scyphi 
among the apothecia. Their anatomical str'ucture can be studied in Fig. 823, 8 1 8, 
825,  824. 

The duration of life of specimens of Cladonia verticillata var. evoluta is unknown 
- as is the case of most lichens -; their primary squamules seem rather durable, 
but they display no sure signs of being able to continue growing at the tips or dying 
away at the base (as for instance the primary squamules of Clad. alcicornis) ; presum
ably ea<:h squamule will in due time die away completely, and the podetia issuing from 
it will thus lose hold of  the "hypothallus" and die away at the base, continuing, how
ever, apical growth and formation of fresh apical prolifications. 

How long the squamules may live we do not know, but certainly it must be  for 
a limited time, while theoretically the podetia should be able to live ad infinitum (owing 
to their apical growth). 

The "hypothallus", the rhizoidal zone, may theoretically be  immortal, able as it 
is to spread centr'ifugally from its original centr'e of germination in all directions in 
the substratum ; whether the oldest parts of it will die away at length thus forming a 

fairy-ring is unknown to me ; I never met with that phenomenon. 
At any rate - in spite of the apical growth of the podetia - we never find deep, 

centuries old carpets of Cladonia verticillate v. evoluta ; therefore we must needs con
clude that competition with other plants will sooner or later make an end of its life, 

In "Forberedende Unders0gelser . . . .  " I have examined other specimens of the 
species and have given pictures illustrating its biology, viz. (loc. cit. pag. 75)  Fig. 1 1 1 , 
a tuft of the species growing centrifugally over the substr'atum ;  Fig. 1 1 2, primary 
squamules in transverse section ; Fig. 1 1 3, a primary squamule with basal dark strands 
of hypothallus and two podetia ; Fig. 1 1 4, longitudinal section of a thick strand of 
hypothallus, white within and blackish outside, built of colourless and dark hyphre 
respectively ; Fig. 1 1 5, rhizoids spreading among lumps of humus ; Fig, 1 1 6, two podetia ; 
Fig, 1 1 7 , surface view, showing the distribution of gonidia in the podetium ; Fig. 1 1 8, 
longitudinal section of podetium with a podetial squamule (differing anatomically 
from primary squamules in having a much thinner cortex) ; Fig. 1 1 9, podetial squamule, 
cut lengthwise, 

Specimen 2. Var. cervicornis (ACH,) FLK. On the sandy soil among sandblown 
pebbles in "fJrkenen" ("The desert"), Anholt. 24th of June, 1 940. M.  SKYTTE CHRI
STIANSEN. 

The specimen differs from specimen 1 (Var. evoluta) in having a much better 
developed primary thallus of large squamules. Each squamule is ascending, strongly 
incised, the distal margins growing perpetually, the basal parts dying away, thus 
losing hold of the rhizoidal zone, when the cushion has gone through its youngest 
stages of development. 

P o d  e ti a take rise in the surface of the primary squamules ; their stages of develop
ment are shown in Fig. 798, 799, 800, 831 ; in this specimen they had no proJifications. 

A p o th e c i a  take rise in the margin of the scyphi ; in the present specimen they 
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were all very young, without ascogonia and asci, being as  yet in a purely meristematic 
stage of development. 

P y c n i d i a  were not seen. 

C L A D O N I A S U B C E R V I C O R N I S  

WAINIO . 

(Plate 130-13 1-1 32-133-134). 

A Swedish specimen from the island of Orust, Bohusliin, in rocky substratum. 
C. F. E. ERICHSEN. 1 2th of  July, 1 928.  

P r i m a r y  t h a l l u s  formed as a carpet of crowded erect squamules. The primary 
"hypothallus" was no longer present in the specimen examined by me, neither were 
other rhizoidal hyphre. 

When young the squamules are light green above, white beneath, with entire 
margins and a distinct terete, outside black, inside white pedicel of parallel, long
celled hyphre ; gradually the squamules become large, ascending, variously multifid, 
brownish above, whitish beneath, with black dying-away and decaying canaliculate 
base, with recurved margins (i. e. the margins curved from beneath upward towards 
the morphological upper surface). Soredia and secondary rhizoids are entirely lacking. 

The anatomical structure of living an<;l decaying squamules is shown in Fig. 843, 
844, 845, 846, 855 .  

P o d  e t i  a take rise from the surface of the primary squamules. At first they are 
ascending-erect, widening above abruptly into a shallow, relatively broad scyphus 
soon producing numerous small marginal knobs representing future prolifications, or 
primordia of apothecia, or pycnidia ; the surface of the podetium and scyphus is smooth, 
corticate. 

When growing older the scyphi produce marginal or - in addition - other 
prolifications from the bottom of the scyphi ; this can be repeated several times and 
may ultimately result in the formation of apparently highly irregular systems of rami
fications difficult to extricate and rather puzzling to the direct inspection, when not 
subjected to a closer examination of their mode of development. At the base all podetia 
will at last die away and decay. 

The anatomy of the podetia can be studied in the plates, Fig. 847, 848, 849, 850, 
851 ,  853, 854. 

A p o t h e c i a  arise along the margins of the scyphi and at the tips of the prolifica
tions, being partly single and regular, partly crowded and confluent, with a rather · 
dark brown, convex, emarginate disc. No ripe apothecia were seen, all were in a young, 
primordial stage of development without asci and having as yet only undeveloped 
paraphyses ; ascogenous hyphre, however, were abundant in the sub-hymenium ; vide 
Fig. 856 .  

P y c n i d i a  are formed on the margins of the scyphi, placed among the apothecia, 

1 
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with which they may be  confounded when very young and closed. Their appearance 
and anatomical structure can be studied in Fig. 841 ,  857,  858, 860, 86 l .  

The duration o f  life o f  a carpet o f  this species is not known ; presumably the 
margin of a young tuft or carpet is formed of a "hypothallus", i. e. the system of rhi
zoidal hyphre formed by the germination of the founder of the individual, which may 
be either an ascospore or a conidium ; from "hypothallus",  we must believe, will 
arise primary squamules of the type shown in Fig. 835 .  But such squamules �ill in 
age die away at the base while continuing growth at their tips ; but no secondary rliizoids 
are formed by the squamules ; how long the apical growth may last cannot be judged 
by mere inspection, it must be ascertained by repeatedly contr·olling the specimen 
under natural conditions . Moreover the podetia formed in the primary squamules 
will in age likewise die away at the base, and at any rate must die away when their 
mother-squamule decays ; how long the individual podetium may continue its apical 
growth is likewise unknown ; theoretically it should be considered immortal, able to 
Live "per secula" .  None the less it seems probable, that the individual carpet of Cladonia 

subceruicornis must eventually succumb to keener competitors in the unremitting 
str·uggle for life going on among the several members of the plant-society to which it 
belongs ; deep tufts of  the species as those known in for instance the species of Cladina 

apparently do not occur. 

C L A D O N I A D E G E N E R A N S  

(FLK.) SPRENG. 

(Plate 135-136-137-138). 

Specimen 1 .  On the ground. iV/ols. 1943. M.  SKYTTE CHRISTIANSEN . 
The present specimen is fully developed, its primary squarnules and hypothallus 

have disappeared, the podetia are all dying and decaying at the base. From experience 
gathered by examining other species of Cladonia we may infer that young podetia 
arisen from podetial squamules have the same str·ucture and go through the same 
stages of development as podetia taking rise from primary squamules. If  this holds 
good even in the present species, the young developmental stages of podetia as a whole 
can be studied in Fig. 866, 867, 872,  873, where it can be seen that the young podetium, 
when it pierces the cortex of its mother-squamule, is at first subulate, next faintly 
branched at the top (Fig. 866, 867, right hand picture), or provided with a narrow 
and shallow scyphus, bearing soon marginal pycnidia (Fig. 872) .  Fig. 873  gives infor
mation of the anatomy : A central stereome (with central cavity), above merging into 
a subulate apex of dark meristematic hyphre ; the surface of the stereome is mantled 
with a thin layer of stratum myelohyphicum, arachnoidal hyphre, and numerous well 
separated gonidial cushions, each provided with a thin primordial cortex of thin hyphre. 
From such primitive podetia we may presume the later rich morphological develop
ment of the podetia to be derived. 
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When fully developed the p o d  e t i  a are erect, dying away at the base, richly 
branched above ; the young podetia end above in a rather broad, shallow scyphus 
producing marginal prolifications ; the latter may repeat the formation of fresh scyphi 
of higher order, but by degrees the scyphi may become narrow and irregular, and 
gradually the uppermost branches differ so much from the regular scyphi that their 
nature of scyphi may be difficult to state with certainty. 

Moreover numerous podetial branches take rise in the podetial squamules ; even 
these branches repeat the formation of scyphi of first order and higher orders ; in this 
way the whole system of branches may assume a rather inh'icate appearance. 

The gonidial cushions are usually irregular, granular or areolar, convex or plane, 
most often clearly separated by interstices, in which the arachnoid stratum myelohyphi

cum can be seen under the pocket-lens. 
Soredia were not seen. Podetial squamules were very abundant. 
A p o t h e c i a  occurred in small number in the margin of the upper scyphi ; they 

are either single or somewhat crowded, convex or irregularly cauliflower-like ;  they 
were all sterile, without asci , with scanty ascogenous cells in the sub-hymenium. The 
tips of the paraphyses are brown. 

P y c ni d i a  occurred very abundantly in the margins of the scyphi. 
As to anatomical structure of podetia, apothecia, and pycnidia the figures are 

referred to . 
The propagation of this species most likely takes place by means of conidia, as 

apothecia are rarely present ; soredia were not seen, and detached fragments of thallus 
or podetia do not seem to play any part either. 

C L A D O N I A G R A C I L I S  

(L.)  WILLD . 

(Plate 139-140-141-142-143-144-145-146-1 47). 

Specimen 1. On sandy soil on a Calluna heath, Ma amp, SamsfJ. August 1 939. 
O.  GALL0E. 

The specimen is an entire tuft growing on pure quartz-sand which in part has 
drifted over the primary squamules and buried them in the substratum, as described 
more elaborately in Fig. 883 and its legend (which see ! ) .  

The few p r i m ar y  s q u a m u l e s  still alive were small, scantily incised, brownish 
above, whitish beneath, issuing from a rhizoidal zone of dark hyphre connecting all 
the primary squamules, (Fig. 884, 885, 889). 

The p o d  eti a take rise in the surface of the squamules ; their successive stages 
of development can be studied in Fig. 884, 890, 891 . At first they are all simple and 
subulate ; by degrees they will become scyphiferous, all subulate podetia no doubt 
being able to develop scyphi in due time (vide Fig. 894, 895).  From the margin of  
scyphus fresh branches may develop, subulate or  scyphiferous in repeated succession, 

1 
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or the scyphus may develop marginal apothecia or pycnidia exclusively, and thus stop 
growing, or may at the same time develop apothecia, pycnidia, and prolifications 
continuing the apical growth of the podetium ; the scyphi are usually impervious. 

The surface of the podetia is smooth, corticate, never sorediose, here and there 
areolate, most of it brown, in places greyish-brown ; in the microscope the topmost 
parts of the podetia can be seen to have a finely arachnoid surface (Fig. 894) like other 
species of Cladonia. 

A p o t h e c i a  in several stages of development were present in the margin of the 
scyphi ; when fully developed they are usually borne on the top of the short marginal 
branches (Fig. 893). Their stages of development can be studied in Fig. 890, 892, 

904, 905, 906, 907, 908. None of them were fully ripe, (without spores). 
Pyc n i d i a  occurred in the margin of the scyphi. Their structure is pictured in 

Fig. 909, 9 1 0 .  

For anatomical details, vide the plates . 
Specimen 2. On the ground under Pinus montana, Maarup Plantage, Sams(!J 1 939. 

O. GALL0E. 
The specimen grows in part among moss ; it consists mainly of prostrate-ascending 

podetia ; primary squamules and a genuine rhizoidal zone are lacking ; the specimen 
in all essentials agrees with specimen 1 ;  it is pictured here chiefly on account of its 
particular richness in erect, subulate, lateral, adventitious branches. 

Most of the podetia are prostrate-ascending, possibly trodden down by animals 
or man, and subsequently regenerating by the apical parts growing upwards again 
and the prostrate parts producing a great many erect subulate branches from their 
dorsal sides ; from their ventral sides lots of diffused adventitious rhizoidal hyphre 
penetrate into the substratum. 

The main podetia are scyphiferous, some of them with numerous primordia of 
apothecia (Fig. 913)  but none of them ripe. Very few podetial squamules were present 
(Fig. 913, 91 7).  

The predominant feature of the specimen is the occurrence of numerous, most 
often seriate, erect, subulate, regenerative adventitious branches taking rise from the 
dorsal sides of the prostrate podetia. 

The structure of these branches can be studied in Fig. 9 1 3, 91 1 ,  9 14, 9 1 5, 916, 

in which pictures it can be seen that the branches are provided with a basal "joint", 
analogous to those occurring in the adventitious lateral branches of Cladonia furcata 

and Cl. surrecta. The stereome cavities of the mother podetium and the adventitious 
branches are separated from each other by a diaphragm, viz. stereome of the mother 
podetium ; this fact indicates that the adventitious branches take rise in the outer medul
lary layer of the mother podetium outside its stereome, quite as in Cl. furcata and Cl. 

surrecta. 

Specimen 3. On the ground. Jerup, July 1935, O. GALL0E. 
The specimen constitutes a carpet of podetia without primary thallus, by far the 

5 
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most common and most widely distributed representative of the species occurring in 
this country. 

Prim ar y  s qu a m u l e s  and rhizoidal hyphre have disappeared long since. 
P o d et i a  are erect, with dying-away base, branched, the branches subulate or 

with apical, impervious scyphi bearing marginal, pedicellate apothecia at every stage 
of development, the largest of them with ripe spores. 

A great many branches of the podetia are lateral, taking rise from the sides of  
the podetia, others are in a way apical, issuing from the margin of the scyphi. Frequently 
it may prove difficult to settle with certainty whether a branch is truly lateral or arisen 
from the margin of a suppressed abortive scyphus. Some of the lateral branches, 
however, are doubtless · adventitious (compare specimen 2 of this species), as their 
stereome cavity is separated from that of the mother podetium by means of a diaphragm, 
(the stereome of the mother podetium). 

The base of the podetium is dying away and decayed, its stereome gradually turning 
black, and its gonidia losing their living contents. How long the carpet of the species 
may live and last is - as most often in the case of Cladonia species - unknown ; the 
layer of dead remains of the lichen is, however, of modest thickness, thus being indicati ve 
of the duration of life not being among the longest ; in all probability the whole carpet 
is spreading in slow progress over the subsh'atum, the older parts gradually dying 
away, while the margin of the carpet or cushion spreads in all directions by means of 
rhizoids making their way into the subsh'atum and giving rise to ever fresh primary 
squamules and fresh podetia. 

Further details, morphological and anatomical, can be studied in the pictures and 
legends. 

In "Forberedende Unders0gelser . . . .  " other specimens of the species are described 
and pictured, loco cit. pag. 86, and the figures 154  to 1 69, viz. Fig. 1 54, Primary squamule 
with adhering strands of rhizoids spreading among grains of sand ; Fig. 1 55, longitudinal 
section of primary squamule ; Fig. 1 56, the same section in larger magnification ; Fig. 
1 57 ,  two primary squamules with young podetia ; Fig. 1 58 and Fig. 1 59, two prosh'ate 
podetia vvith dorsal seriate branches and ventral diffused rhizoidal hyphre. Fig. 1 60 a, 
prosh'ate podetium with scyphus, apothecia, and lateral branches ; Fig, 1 60 b, three 
podetia with different types of branching ; Fig. 1 61 ,  erect podetium with dying-away 
base ; Fig. 1 62, transverse s ection of wall of podetium with beginning perforation ;  
Fig. 1 63, beginning perforation at a still younger stage ; Fig. 1 64, the dark stereome of 
a dying-away podetium (h'ansverse section) ; Fig. 1 65, longitudinal section of podetial 
squamule ; Fig. 1 66, distribution of gonidia in the wall of podetium ; Fig. 1 67,  hapteron 
between two podetia ; Fig. 1 68, the same hapteron and podetia in transverse section ;  
Fig. 1 69, piece o f  prostrate podetium with rhizoidal hyphre and adhering lumps of  
humus, 

1 
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C L A D O N I A C O R N U T A  

(L.)  SCHAER. 

(Plate 1 44-145-146-147l' 

Specimen 1. On the ground in the dune plantation at Skagen. June 1 942.  M.  
SKYTTE CHRISTIANSEN. 

P r i m a r y  s q u am u l es are small, lobate-crenate, green or olivaceous above, 
whitish beneath. 

P o d e t i a  take rise singly on the surface of the squamules ; at first they are simple, 
erect, 

'
subulate, corticate all over, greyish-green, smooth. Later some of them will 

become scyphiferous, with narrow, normally imperforated scyphi with short marginal 
prolifications, each bearing an apothecium. More seldom the podetia produce a few 
subulate lateral branches near the top or near the base (both types can be  seen in Fig. 
920). Some podetia may become prostrate from unknown causes ; if so, they will 
produce erect lateral regenerative branches (vide Fig. 920).  The surface of the podetia 
will soon become sorediose at the top, the soredia being either whitish or reddish 
brown, and the total colour varying in accordance ; next follows a corticate, smooth 
or minutely granular zone reaching right down to the dying-away base ; here and there 
occur small podetial squamules ; the corticate portions are olivaceous or brownish. 

Chemical reaction, KO H -:--, sometimes KO H + (yellow) in the sorediose  top. 
A p o th e c i a  are situated in the margin of the scyphi ; in this specimen all primordia 

were very young without asci and spores (Fig. 920, 922, 923, 924, 925, 938, 939). 
P y c n i d i a  were not seen. 
As to anatomical details, vide figures and legends. 
Specimen 2. On the humose ground among moss in the forest of  Tisvilde Begn 

1 st of September, 1 940. M. SKYTTE CHRISTIANSEN. 

The specimen agrees in all essentials with specimen 1, differing, however, in being 
more advanced in development ; the primary squamules have disappeared, the base 
of the podetia is  dying away, the podetia are more thoroughly scyphiferous, and the 
apothecia are in part ripe, with fully developed asci and spores. 

Py c n i d i a  were not seen. 
For further details the figures and legends are referred to. 
Judging from the two specimens described here it seems probable that the species 

by degrees spreads over the substratum by means of the rhizoidal hyph� making 
their way in all directions and developing ever fresh primary squamules with fresh 
podetia. The old parts of the individual seem to stop growing rather soon, the apical 
growth being of moderate importance. 
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C L A D O N I A P Y X I D A T A  

(L.) FR. 

(Plate 148-149-150-1 51) .  

Specimen 1 .  On raw-humus, among moss and Calluna. Samso. August 1 939.  
O. GALL0E. 

The p r  i m a r y s q u a m u 1 e s are small, crowded, olivaceous brown above, whitish 
beneath. 

P o d et i a are rather short, gradually widening upwards into a rather broad im
perforate scyphus, the brim of which is densely beset with pycnidia and young apo
thecia. H ere and there short prolifications are formed, likewise b earing pycnidia and 
apothecia. The surface of the podetium and the inside of  the scyphus are rather dark 
olivaceous brown, granular, with coherent cortex ; sometimes the basal parts are 
squamulous. Reaction, KO H -:-- . 

A p o th e c i a  are at first plane, with slightly raised margin, often confluent, orbi
cular or reniform in circumference, and dark brown ; later they become convex, often 
with a shallow central depression. 

P y c n i d i a  are rather frequent, black ; they occur often along the whole of the 
margin of the young scyphi. 

Specimen 2. On the stone-fence among moss east of Alindelille Fredskov. 1 1th of  
July, 1 942. M .  SKYTTE CHRISTIANSEN. 

The specimen is lighter in colour, greyish green, with slightly better developed 
primary squamules. The surface of the podetia is granular, with coherent cortex ; 
the inside of  the scyphi is likewise granular except at the bottom, where granules are 
sometimes lacking. 

A p o th e c i a  are well developed, with a central depression each, dark ochraceous. 
P y c n i d i a  were not seen. 
Specimen 3. On the sandy substratum in "ffrkenen" (i. e. "the desert"), Anholt. 

24th of July, 1 940. M. SKYTTE CHRISTIANSEN. 

The specimen has a strongly developed rhizoidal zone (hypothallus) of dark 
hyphre spreading in the sandy substratum.  

The primary squamules are well developed, ascending, dark olivaceous green 
above, whitish beneath. 

The podetia are at first funnel-shaped with small prolifications ; later the proli
fications become stoutish, variously branched, richly beset with dark brown, convex 
apothecia. The surface is rather even with coherent cortex ; gradually it becomes more 
granular. In the oldest podetia the margin and the interior of the scyphi produce small 
squamules. 

Specimen 4, varietas lophyra. Among moss in Dal Skov;  1 5th of July, 1 939 .  
M .  SKYTTE CHRISTIANSEN. 

The specimen differs from the preceding specimens in having as a whole a much 
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brighter greenish colour, in the richly squamulous scyphi, and in the absence of  apothecia 
and pycnidia .  For further details, vide figures. 

Specimen 5. Growing among the podetia of Cladonia pityrea, specimen 3, which 
see ! On the Calluna heath, Feddet, Sjcelland. 26th of May, 1 940. M .  SKYTTE CHRI

STIANSEN. 

The specimen consists of only two podetia presenting among other things well 
developed pycnidia. For further details the figures are referred to . 

The duration of life of this species is obviously contingent upon the "hypothallus" 
(;> :  the rhizoids) being able to spread centr'ifugally in all directions in the substratum, 
developing little by little fresh primary squamules with podetia. The podetia are scarcely 
very durable, having no doubt a rather restrained apical growth ; they do not die away 
at the base. Each specimen is thus perpetually wandering among the surrounding 
competitors, constantly dying out here, rejuvenescing there. 

C L A D O N I A C H L O R O P H JE A  

(FLK.) ZOPF. 

(Plate 1 52-153-154-155-156). 

Specimen 1. On humose, sandy soil, Svenske Knolde. 8th August, 1 941 . MOGENS 

SKYTTE CHRISTIANSEN. 

A juvenile specimen consisting of a well developed "hypothallus" (i. e .  rhizoidal 
hyphre) giving rise to numerous small squamules on the surface of the substratum.  
Each squamule i s  irregularly incised, brown above and whitish beneath. Some of  them 
bear pycnidia. 

The p o d et i a  are erect, unbranched, scyphiferous. In the oldest scyphus the 
brim is beset with numerous small, dark and roundish protuberances representing 
primordia of apothecia and pycnidia .  The surface of the podetia is granular from 
corticate gonidial cushions ; the insides of the scyphi are likewise granular. 

In this rather young specimen the granules of the surface did not show any tendency 
of loosening as is the case in older specimens, in which they may detach themselves 
and act as soredia. 

A very young podetium was subjected to special examination to ascertain its mode 
of  development ; it is pictured in specimen 1 Fig. 969 and 976, which see ! 

Several primary squamules were attacked by a parasitic fungus, Phoma Clado

nice, likewise pictured in the plates. 
A p o t h e c i a  were not fully developed. 
P y c n i d i a  were rather numerous, partly occurring III the primary squamules, 

partly at the brim of the scyphi. Their structure is quite like those of specimen 3, to 
which is referred. 

Specimen 2. On humose sandy soil on the dune-heath near Lild Strand, 5th of  
July, 1 944. M .  SKYTTE CHRISTIANSEN. 
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This specimen is older and more advanced III development than specimen 1 ;  
it is pictured here, chiefly because the podetia are arranged in a distinct fairy ring 
very characteristic of the species occurring in great abundance all over the heaths and 
dunes in this country. 

As to the structure of the rhizoidal zone ("hypo thallus"), the primary squamules, 
the scyphiferous podetia, the occurrence of primordia of apothecia and pycnidia at 
the brims of the scyphi, the granular surface of the podetia, and the anatomical struc
ture it fully agrees with specimen 1 .  

I n  one respect it differs from the former specimen : The granules o n  the outside 
of the upper part of the scyphi partly detach themselves and function as soredia, 
thus laying bare patches of the stereome of the scyphi. 

Specimen 3. On the humose sandy ground in l\1aanzp plantation (of Pinus etc .), 
SamsfJ, August 1 939. O .  GALL0E. 

This specimen is still more advanced in development than specimen 2 ;  the regular 
fairy-ring is abandoned, and the whole specimen has assumed the aspect of a small 
carpet, with irregularly distributed podetia at different stages · of development, from 
the youngest ones to the fully developed apothecia-bearing podetia. The rhizoidal 
zone (hypothallus) is as in specimens 1 and 2 .  

The p r i m ar y  s q u a m u l e s  are numerous, brown above, whitish beneath. small 
and variously incised. Here and there, at the base of the older podetia, they are dying 
away. 

The p o d  e t i  a pass through the following steps of development : At first they are 
almost cylindric, with a very scantily developed scyphus ; next tlley assume the very 
common shape of rather regular stipitate, deep scyphi, the brims of which are very 
often beset with small, blackish tubercles representing young apothecia or pycnidia. 
Next the brim of the scyphi may produce one or several prolifications crowned with 
apothecia, or fresh scyphi of  second order, rarely more. Young podetia are of a light 
or deep brown, the very old podetia are all dark brown. 

The a p o t h e c i a  are at first plane or somewhat concave with a slightly raised 
proper margin, very irregular, roundish or reniform, frequently confluent. Later 
they may become convex, with a small central depression. 

P y c n i d i a  are very common, occurring at the brim of the scyphi. In this specimen 
no pycnidia were seen in the primary squamules . 

S o r e d i a .  The granular surface of podetia is due to the whole of the gonidial 
layer of the podetia being formed of separate gonidial groups, each provided with a 
well developed bro"vn cortex. Several granules are detached from the underlying 
stratum myelohyphicum, fall off, and are blown away by the wind, or fall to the ground 
and must be looked upon as soredia. 

Thus parts of the scyphi are often naked, gonidialess and decorticate. 
Old podetia die away at the base ; how long they may last is unknown ; however, 

it can be taken for granted that - with the formation of apothecia - the life of the 
individual podetium must come to an end. 

I 1i 1 
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For anatomical details .. vide the plates. 
Specimen 4. On the ground on the dune-heath near Jennel oak-coppice south of 

Aalbrek plantation in North Jutland, 2 7th of June, 1 942.  M. SKYTTE CHRISTIANS EN. 

The specimen includes rather young scyphiferous podetia and old podetia with 
apothecia at all stages of development ; the old podetia are very dark brown, squamulous, 
and dying away in the base. The oldest, convex apothecia have lots of young asci, 
and a few asci with apparently unripe spores ; (vide the figures). 

Specimen 5. On the ground among moss. Tisvilde Hegn. 2nd of September, 
1 940. M. SKYTTE CHRISTIANSEN. 

The specimen is closely related to the species Cl. Grayi. SANDST. differing from 
the above specimens in some chemical respects of unknown significance, giving negative 
reaction by addition of para phenynele-diamine (P -:-) .  

C L A D O N I A F I M B R I A T A 

L. 

(Plate 1 5 7-1 58-159). 

Specimen 1. Among moss on the ground. Mols. September 1 943. M. SKYTTE 

CHRISTIANSEN. 

The p r i m a r y  s q u a m u l e s  are well developed, persistent, greyish-green above, 
whitish beneath, their margin is variously incised and sometimes somewhat recurved. 

P o d  e t i  a issue from the surface of thc squamules ; at first they have a very narrow 
scyphus, later the podetia become cylindric, slender, with abruptly widening wine
glass-shaped, imperforate scyphus, the margin of which is finely denticulate. The 
surface is greyish, (light green, when 111.oist), densely farinose-sorediate all over, in
cluding the cavity of the scyphus. Some of the podetia were fertile, the margin of the 
scyphi producing partly pycnidia, partly prolifications, each crowned with an apo
thecium. 

A p o  th e c i  a are ralher regular, orbicular in circumference, slightly convex, in 
part with a central depression. 

P y c n i d i a  are almost orbicular, blackish, situated in the margin of the scyphi. 
For anatomical details, vide the figures. 

Specimen 2. The specimen is the same identic individual as pictured in M0L
HOLM HANSEN and MOGENS LUND, De danske Arter af Shegten Cladonia (Botanisk 
Tidsskrift, B d. 4 1 .  1 929).  It is pictured here on account of its irregular apothecia ; 
besides the basal parts of its podetia are peculiar in being corticate, with soredia arranged 
in rows along the edges of the closely set gonidial cushions mantling the stereome 
cylinder. For further details, vide the figures. 

Like Cladonia pyxidata and Cl. chlol'ophrea this species is a "hypothallus-wanderel' ' ' ,  

spreading over the substratum in centrifugal direction relatively to the original centre 
of germination, where the oldest parts of the lichen will die out sooner or later, retreat-
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ing before other competitors. The podetia apparently do not last long, having a re
strained apical growth. 

C L A D O N I A A P O L E P T A  

(AcH.)  WAIN. 

(Plate 1 60-161-162-163-164). 

Specimen 1. var. ochrochlora (FLK.) W AIN. Growing on a stump of Betula. M. 
SKYTTE CHRISTIANSEN. 

P r i m a r y  t h a l l u s  is composed of well developed persistent, incised squamules ; 
they are greenish-grey above, whitish beneath, and take rise from a dark "hypo thallus" , 
i. e. a rhizoidal zone of long-celled hyphre. SOTedia do not occur. 

P o d et i a arise in the surface of the primary squamules, often close to where 
the squamule continues into a short pedicel of parallel, conglutinated hyphre (vide 

Fig. 1 024). At first they are simple, subulate ; later they may be  very scantily branched 
at the top, the branches ending in a narrow scyphus or a subulate tip. Most of the 
podetia are unbranched, with an apical, narrow scyphus with constricted margin, 
beset at l ength with apothecia and pycnidia ; prolifications do not occur. The inside of 
the scyphus is granular, corticate or sorediose ; the basal parts are corticate ; scanty 
small podetial squamules occur in some of the podetia, the apical parts are sorediose. 
In Fig. 1 0 1 5  the different types of podetia may be easily recognized. For anatomy, 
vide Fig. 1 026, 1 027 ,  1 028, 1 029, 1 030. 

A p o  th e ci a are scantily present in the margin of some scyphi ; they are small, 
sessile, hemispheric, ochraceous ; all of them were very young, primordial stages of 
development, without asci but rich in ascogenous hyphre, (vide Fig. 1 030). 

P y c n i d i a  are placed in the margins of the scyphi. In  Fig. 1 0 1 7  and 1 0 3 1  their 
exterior and anatomical structure can be studied. 

Specimen 2. var. coniocrcea (FLK.) W AIN. Among moss on the soil. Grib Skov 
28th of June, 1 940. M .  SKYTTE CHRISTIANSEN. 

The main difference between specimen 1 and 2 is in the podetia of specimen 2, 
var. coniocrcea, all being subulate, without scyphi. Otherwise the two specimens are 
much alike. 

The primary squamules are more pronounced ascending, but otherwise as in 
specimen 1 ;  the same holds good of the "hypo thallus" of dark hyphre. 

P o d  e t i  a are formed at the base of the primary squamules ; they are all erect, 
subulate, whitish sorcdiose at the top, yellowish and corticate at the base. 

A p o t h e c i a  and p y c n i d i a  are lacking. 
Specimen 3.  var. coinocTcea (FLK.)  WAIN. Among moss in the peridern of Fagus 

silvatica. GreJsdalen, 29th of November, 1 9 4 1 .  M.  SKYTT]J CHRISTIANSEN. 
In this specimen, which in every respect is similar to specimen 2 :  in the structure 

of hypothalJus, primary squamules, podetia, morphologically and anatomically as 
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well, some few prostrate podetia were seen ; they are pictured here on account of the 
occurrence of a few lateral subulate branches issuing from the upper side of the pode
tium concerned. Their exterior can be  studied in Fig. 1 0 2 1  and 1 02 2 .  

All specimens o f  the present species give the same negative reaction b y  addition 
of KO H, squamules and podetia alike ; sometimes, however, they may turn faintly 
yellowish. 

The duration of life of the species is presumably not very long, considering that 
the primary squamules do not die away at the base ; neither do the podetia decay at 
the base, nor do they develop prolifications in their scyphi ; even in the case of Clad. 

apolepta it must be taken for granted that each specimen will live for some years -
unknown how many - and constantly b e  renovated by fresh soredia dropping down 
from the sorediose podetia, until the surrounding vegetation eventually puts an end 
to its existence. 

C L A D O N I A C O R N U T O R A D I A T A  

COEM. 

(Plate 1 65-166-167-168-169). 

Specimen 1 .  On humose sand at the roadside in Nordskouen, Hornsherred. 28th 
of October, 1 942 .  M. SKYTTE CHRISTIANSEN.  

The specimen consists of p o d e t i a  partly growing among moss ; p r i m a r y  s q u a 
m u l e s  are hidden in the substratum, only very few were seen (Fig. 1 037 to the farthest 
right) in connection with rhizoids. Fig. 1 046. 

Stages of development of the podetia are shown in Fig. 1 036 and 1 037 .  At first 
the podetia are simple, erect, subulate, whitish sorediose above, smooth and corticate 
at the base just above the primary squamule. Later they b ecome scyphiferous, with 
deep impervious scyphi with marginal, subulate, simple or branched prolifications. 
The surface is farinose-sorediose in its full length, here and there microsquamulous ; 
at the base  the podetial squamules are larger and may be  mistaken for primary squa
mules when in direct contact with the substratum. The colour is whitish-grey, in places 
faintly brownish. The sides are pierced by longitudinal rents in several places. Chemical 
reaction, KO H --:-- . Bitter to the taste, differing in this from the mild Clad. glauca. 

In Fig. 1 036  it can be seen that some of the podetia may occasionally grow together 
by means of lateral haptera. 

A p o t h e c i a  and p y c n i d i a  were lacking. 
For anatomical details, vide the figures. 
Specimen 2. On humose sandy soil on  the littoral heath "Jernen" SoiJ-ed Strand 

south of Copenhagen. 4th of May, 1 940. M. SKYTTE CHRISTIANSEN. 
The specimen grows exposed to full daylight and is in part rather dark owing 

to strong insolation .  
The p r i m a r y  s q u a m u l e s  were preserved as  yet in some places as  small, mode-
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rately incised squamuJes with greenish-olivaceous upper surface and whitish under
side ; they were connected with well developed dark strands of rhizoidal hyphre. 

P o d  e t i  a are at first simple, subulate, erect, corticate at the base, whitish sorediose 
above, with a dark tip of meristem. Later they become branched above in various 
ways, which can better be studied in the figures 1 038, 1 040, 1 039). A p o th e c i a  and 
p y c n i di a were lacking. 

Specimen 3. On sandy substratum, Krogsande near Oksby. 5th of August, 1 94 1 .  
M .  SKYTTE CHRISTIANS EN. 

The specimen consists chiefly of brownish podetia growing under similar life
conditions as specimen 2 and built like those podetia, as can be seen in Fig. 1 042, 
1 043, 1 044, 1 045.  It is pictured here on account of its being fertile (Fig. 1 043, 1 044). 

The a p o t h e  ci a arise at the top of short prolifications issuing from the compressed
fasciate apical part of a podetium, bearing in addition several p y c n i d i a .  

The anatomy of apothecia and pycnidia is figured in Fig. 1 054, 1055,  1 056, 1 057 ,  
1 058. 

The duration of life 9f the species, as represented in the three specimens described 
here, seems to be similar to that of Cladonia cornuia as the apical growth of the podetia 
seems to be r ather restrained ; deep tufts or carpets of the species, let alone carpets 
resting on a thick turf of dead remains of the lichen, I have never met with ; it must 
therefore be presumed that it spreads over the substratum in slow progress by the 
primary thallus and rhizoids constantly making their way in all directions, constantly 
developing fresh podetia, while old portions of the carpet must die away and give way 
to other competitors. 

C L A D O N I A P I T Y R E A  

(FLK.) FR. 

(Plate 1 7 0-17 1-1 72-173-1 74-1 7 5-176 -177).  

Specimen 1. Growing side by side with a very young specimen of Cladonia un
cialis (specimen 1 ,  Fig. 448), "ffrkenen", Anholt. M. SKYTTE CHRlSTIANSEN. 

The specimen is very young, consisting of primary squamules with young podetia. 
The p r i m a r y  s qu a m u l e s  are small, somewhat incised, brown or greenish 

grey beneath, esorediose. 
P o d et i a  take rise in the interior of the squamules, from where they break out 

through cortex ; at the base there is a very distinct plinth marking the boundary between 
podetium and squamule ; above the podetium has at first a ring-shaped meristem 
which later develops into a narrow and shallow scyphus with separate darkish knob
like meristems or well-developed pycnidia. The gonidial cushions consii'>t at first of 
gonidia enveloped in a thin layer of slender hyphre, later they become corticate, granular. 

A p o th e c i a  were lacking. 
P y c n i d i a  occur in the primary squamule and along the margins of the young 
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scyphi. In the primary squamules they are borne by a regular pedicel of podetium
like origin and anatomical structure. 

For anatomical details, vide the pictures. 
Specimen 2. On the bark of Picea excelsa, Grib Skov, 28th of June, 1 940. M. 

SKYTTE CHRISTIANSEN. 
The specimen is older and more developed than specimen 1 ,  but likewise sterile ; 

even pycnidia are lacking. The pictures show primary thallus and podetia at diverse 
stages of development, viz. 1) young podetia with ring-shaped meristem (Fig. 1 065), 
2) young podetium with denticulate meristem (Fig. 1 07 7), . 3) young podetium with 
narrow scyphus (Fig. 1078 and 1079), 4) older podetia with denticulate scyphi (Fig. 
1 064) and 5) podetia with scyphi producing irregular marginal branches with dark 
knob-like meristems (Fig. 1 080). All podetia are whitish, with granular gonidial cushions 
separated by narrow or large interjacent patches of naked stereome. For further details 
the figures are referred to . 

Specimen 3. On the ground. M. SKYTTE CHRISTIANSEN. 
The specimen has well-developed p r i m a r y  s q u a m u l e s ,  variously incised, 

brownish above, white beneath, esorediose, issuing from a rhizoidal zone of colourless, 
longcelled here and there anastomosed hyphre. 

P o d  e ti a take rise from the interior of the primary squamules in the same way 
as in specimens 1 and 2 .  Their several stages of development are ·explicitly illush'ated 
in the pictures;  at first they are all subulate with an apical meristem, later they remain 
subulate with or without apical apothecia of brown to very dark colour ; or they may 
become scantily branched at the top, or ending in a narrow and shallow denticulate 
scyphus with some few marginal branches, which may repeat branching and finally 
produce apical single or crowded apothecia of brown to very dark colour. 

Common to almost all the podetia is a rather dark brownish colour occurring 
both in the gonidial cushions and - especially - in the naked stereome between the 
granules. Some of the podetia are richly squamulose. 

A p a th  e c i  a are ochraceous when moist, dark brow when dry. Spores were 
rare and unripe (without cell-walls). 

P y c n i d i a  occurred in the margin of some of the scyphi. 
Some of the podetia of this specimen were heavily attacked by a parasitic fungus, 

Nesolechia egregantula, the structure of which is explicitly illustrated in the pictures, 
which see ! 

C L A D O N I A S T R E P S I L I S  

(AcH.) WAIN. 

(Plate 1 78--1 79--180--18 1--182--185--186--187). 

Specimen 1. On sandy soil. "0rkenen" on AnllOlt. 1 0th of July, 1 941 . lVI . SKYTTE 
CHRISTIANSEN. 
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P r i m a r y  t h a l l u s  is composed of densely crowded squamules issuing from a 
thick layer of rhizoidal hyph::e, the whole of it forming a rather high conical tuft, spread
ing over the substratum by means of a centrifugally growing system of marginal rhizoidal 
hyph::e. The rhizoidal hyph::e are largely combined to dark str·ands of parallel hyph::e, 
by degrees tapering into thinner branches dissolving into single hyph::e. The individual 
hyph::e are light brownish only in combination they appear dark brown, long-celled 
or short-celled, often anastomosed, (vide figmes I). 

The primary squamules arise in places where the rhizoids get hold of fit alg::e, 
Cystococcus, lying in the substratum. At first they are small, roundish, cushion-shaped 
(vide Fig. 1 1 1 7 ;  next they assume the usual shape of ascending or erect, variously 
incised leaves, greenish grey to brownish above, whitish beneath and dark at the base. 
Soredia and secondary rhizoids (i. e .  rhizoids taking rise from the squamules) are 
totally lacking ; hence it follows that the whole of the rhizoidal zone represents an 
enormously developed "hypothallus", which in no case is reinforced by hyph::e issuing 
from the primary squamules - contr·ary to the conditions occurring in for instance 
Cladonia a lcicorn is, in which species the primary squamules are richly provided with 
secondary rhizoids. 

By addition of KO H the squamules (and the podetia as well) stain yellowish ; 
by subsequent addition of CaCI they turn verdigris (::eruginose) owing to the presence 
of Strepsilin (ZOPF). As to anatomical structure, vide figures (Fig. 1 1 27 ,  1 1 35, 1 1 36, 
1 1 37) .  

P o d  e t i  a are formed in the lamina of the primary squamules ; their youngest 
stages of development are shown in Fig. 1 1 1 9, 1 1 38, 1 1 28.  In the present specimen 
there occurred not a few slightly older podetia with primordia of apothecia, but none 
of them were fully developed;  their exterior can be  studied in Fig. 1 1 20 .  They are 
short, approximately cylindric, in part provided with lentiform, raised gonidial cushions, 
which may develop into podetial squamules . Above they are ascyphous, the top of the 
podetium splitting up into irregularly arranged hollow branches, each bearing single 
or confluent brown, unripe apothecia. 

(Belter developed podetia and apothecia can be seen in specimen 2).  
P y c n i d i a occur abundantly in the primary squamules ; they are either sessile 

or stipitate ; in Fig. 1 1 2 1 , 1 1 39, 1 1 40, 1 14 1  their exterior and anatomy can be studied. 
Specimen 2. This specimen is identical with the specimen figured in H. M0L

HOLM HANSEN and MOGENS LUND, De danske Arter af Sl::egten Cladonia (Botanisk 
Tidsskrift, vol. 4 1 .  K0benhavn (Copenhagen) 1 929), Fig. 34, pag. 7 1 .  Its locality is 
not recorded on the label.  

The specimen is examined and pictured here on account of its better developed 
podetia. (The primary squamules and the rhizoidal zone, on the contrary, are poorly 
preserved and therefore not dealt with in this book). 

P o d et i a .  As can be  seen in Fig. 1 1 22 the podetia are erect, somewhat irregularly 
cylindric, slightly club-shaped above, with small podetial squamules ; the left-hand 
podetium in the figure has a slit in one side allowing of a look into the interior of the 
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brownish stereome-cavity. The surface of the podetium i s  smooth and corticate the 
cortex, however, differing in structure in the gonidiiferous and gonidialess portions, 
(vide figures I). 

From the main-stem of the podetium rather numerous short irregularly arranged 
branches spread in all directions ; they are simple protuberances from the wall of the 
podetium, each having an axial cavity communicating with the stereome-cavity of the 
podetium, and each bearing one or a few confluent, rather dark brown apothecia 
containing numerous unripe and a few ripe spores in the asci. 

Unfortunately the locality and the date of gathering is not stated on the label of 
the specimen, for which reasons nothing can be  concluded concerning the season of 
ripening of the spores. 

C L A D O N I A A L C I C O R N I S  

LIGHTF. 

(Plate 1 7 7-183-184). 

Specimen 1. On humose sandy soiL Sams(J. August 1 939. O. GALL0E. 
P r i m a r y  t h a l l u s  forms a slightly loose tuft of large, well developed squamules 

issuing from rhizoidal hyphre spreading in the substratum. The rhizoidal hyphre are 
colourless or faintly brownish, of the same type as in specimen 2, which see ! Each 
primary squamule is fixed at the base to the substratum by means of its rhizoidal 
hyphre. By degrees it grows very large ( 1-3 centimetres) and strongly incised ; the 
upper surface is green to brownish or brown ; beneath it is yellowish white, with re
curved or turned-up tips.  Gradually it dies away at the base, but keeps hold of the 
substratum by means of secondary dark or whitish rhizoids constantly being developed 
from the margin of the squamules during their further growth. 

Cortex of the squamules is very thick ; medullary hyphre are largely conglutinated 
to solid plexus with scanty intercellular spaces. 

P o d  e t i  a take rise from the margin or the lamina of the primary squamules ; 
at first they may appear as small, dark knobs, l ater they will stretch and be  scyphi
ferous, with marginal prolifications. When fully developed they have a coherent, 
smooth cortex, or in places cortex is interrupted by small cracks between the gonidial 
cushions ; the colour is greenish grey to brownish. (Their steps of development from 
the youngest to the fully ripe age - and their anatomy - are explicitly shown in the 
figures). 

A p o t h e c i a  arise on the margin of the scyphi or at the top of the prolifications. 
At first they are regular, semiglobular or slightly irregular ; later they become more 
irregularly uneven ; the colour varies from ochraceous to faintly reddish-ochraceous. 
No spores were observed, all asci were unripe .  

P y c n i d i a  arise partly in the primary squamules, partly in the margin of the 
scyphi. The structure can be studied in the figures. 
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Specimen 2. Calluna heath near fJsterby. LresfJ. Juli 1 938.  O .  GALL0E . 

This specimen belongs to the most common and most wide-spread type of Clad. 

alicicornis occurring in dunes and dune-heaths in this country. · 
P r i m a r y  t h a l l u s  consists of well developed large squamules of quite the same 

structure and colour as those in specimen 1 ,  gathered in a roundish tuft with a strongly 
developed "hypothallus" i. e. a zone of lots of long-celled rhizoidal hyphre spreading 
in the sandy substratum. Separately the hyphre appear almost colourless or slightly 
brownish, in combination they may be dark or even blackish, so, for instance, the 
blackish rhizoids along the margins or in the lower surface itself of the primary squa
mules . 

P o d e ti a ,  a p o t h e c i a ,  and p y c n i d i a  were entirely lacking. 
The present type of tuft-shaped, sterile specimens I have formerly subjected to 

closer examination and picturing in "Forberedende Unders0gelser . . .  " (loc. cit. pag. 
49 and the sequel ; Fig. 1-1 0).  I shall briefly recapitulate the main points here : The 
tufts presumably take rise from ascospores or conidia (but scarcely from fragments 
of podetia and never from soredia, as the latter do not occur in the species). The spore
ling presumably develops a rapidly evanescent "hypothallus", disappearing when 
the first primary squamules have been formed. 

The aggregated primary squamules gradually develop a convex tuft spreading 
over the substratum ; when little by little the grains of sand drift away from the margin 
of the tuft the latter grows downwards ; the central squamules of the tuft are erect, 
the marginal ones are prostrate-ascending (loc. cit. Fig. 1 ) ;  the whole of the tuft may 
thus assume the shape of a hollow hemisphere. 

Each squamule constantly dies away at the base and continues growing at the 
tips, under which conditions the dying hyphre turn brown and the gonidia are emptied, 
while their cell-walls can still be demonsh·ated by addition of chloriodide of zinc ; 
(vide loco cit. Fig. 9). From the upper side of the squamules squamules of secondary 
order rather frequently take rise (loc.  cit. Fig. 3), a unique structural feature among 
the species of Cladonia .  

How long a tuft of this type may live is unkno�vn, but the peculiar apical growth, 
combined with the basal dying away of the squamules, conveys the impression that 
the tufts are able to last many years - or perhaps "per secula", as WAINlO puts it 
in the case of the species of Cladina. Personally, however, I believe that the tufts will 
most often succumb to other competitors in the unremitting struggle for life taking 
place in the slowly changing aspect and composition of the plant-societies in which 
Cladonia alcicornis occurs on the dunes and heaths. 

Specimen 3 and Specimen 4. On sandy soil of a dune-heath. LresfJ 1 938. O .  
GALL0E. 

The two specimens are very much alike ; their structure is pictured in the plates 
and legends, to which the reader is referred. 
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C L A D O N I A C A R N E O L A 

FR. 

(Plate 1 88-189-190-191-192). 

On peaty soil, among moss and decayed leaves on a moor, Grib Skov, 1 2th of 
September, 1 922 .  H. M0LHOLM HANSEN. 

Pr i m ar y  s q u a m u l e s  are thin, incised, greenish-yellow above, whitish beneath, 
(Fig. 1 1 77 ,  1 1 82).  

P 6 d et i a take rise single or a few together from the lamina of the squamules. 
At first they are simple, with a rough, uneven top, which will soon be  transformed 
into a small scyphus ; the surface is somewhat granular from young gonidial cushions, 
(Fig. 1 1 7 7,  1 1 78) ; or they are slender, erect, subulate, with a brown tip of meristem 
and a surface which at the top is whitish-sorediose, further down smoothly corticate, 
greenish-yellowish, with white patches of soredia, and brownish base. The latter 
subulate type may possibly be transformed later into the common scyphiferous type 
shown in Fig. 1 1 7 9, in which a very narrow oblique scyphus with marginal pycnidia 
is provided with a single prolification with a dark meristem. 

The older or better developed podetia are all scyphiferous, the scyphi with denticu
late or proliferous margins ; the denticles are all built of meristematic tissue (Fig. 1 18 1 ,  
1 1 98), representing beginning apothecia (Fig. 1 1 82, 1 1 83) o r  pycnidia (Fig. 1 1 7 5, 
1 1 83) or fresh scyphi, (Fig. 1 1 81) .  

The surface of the podetia i s  mostly greenish-yellowish, sorediose all over, or in 
part corticate at  the base ; in a few cases they were corticate from top to bottom, with 
scattered sorediose patches (Fig. 1 1 80, 1 182) ; here and there scantily squamulous. 

A p o t h e c i a  take rise singly in the top of short prolifications issuing from the 
margins of the scyphi, (Fig. 1 1 75,  1 1 82, 1 1 83) ; they are strongly convex, semi-globular, 
light ochraceous or darker brown later on, very rich in asci, of which not a few contained 
apparently ripe spores. 

P y c n i d i a  are partly sessile in the margin of the scyphi, partly borne on short 
marginal prolifications of the scyphi (Fig. 1 1 83) .  Their structure is shown in Fig. 1 204. 

For anatomical details, vide figures and legends . 
The duration of life of each podetium is obviously relatively restrained, seeing 

that the apical growth is poorly developed and the primary squamules persistent. 
No doubt each individual will spread over the substratum in all directions by means 
of "hypothallus", i .  e .  the rhizoidal zone, making its way in the surface of the substra
tum to produce ever fresh primary squamules with fresh podetia. In addition numberless 
soredia will constantly be sprinkled over the substratum from the actual existing 
podetia, thus producing fresh primary squamules among the previously existing ones, 
in such a way that it may prove a difficult or even impossible problem to settle with 
certainty whether we have to deal with one pure individual of the species or with a 
whole population.  
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C L A D O N I A B O T R Y T E S 

(HAG.) WILLD .  

(Plate 189-193-194). 

On a rotten stump. Orekrog Skov, 1 4th of September, 1 9 1 9. MOGENS LUND. 
The p r i m a r y  s q u a m u l es ,  spreading over the surface of a rotten stump, are 

small, light yellowish green on the upper surface and whitish beneath, with small 
incisions. 

P o d  e t i  a arise, sometimes a few together, from the lamina of the primary squamule ; 
they are simple, with an apical apothecium, or branched above, each branch b earing 
one apical apothecium or a cluster of small apothecia ;  the surface is uneven-granular 
from well defined corticate gonidial cushions, here and there with gonidialess inter
stices (Fig. 1 208). 

The ap o t h e c i a  are rather regular, convex, with or without a narrow proper 
margin, light ochraceous. The proper margin and the sub-hymenium give negative 
reaction with iodine (J -:-), the hymenium J + (blue) . Some of the asci contain ripe 
spores. 

Pycnidia occur in the primary squamules and on the side of one of the podetia 
(Fig. 1 187) ; unfortunately they were empty, without conidiophores and conidia. 

The duration of life of the individual podetia is presumably relatively short judg
ing from the fact that each branch terminates with an apothecium and is thus lacking 
regenerative apical growth. 
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PLATE 1 .  

C L A D  0 N I A R A N  G I F E R' I N A 

(L.)  WEB. 

Specimen 2. 

Fig. 1 .  An entire small cushion-shaped individual, with intermingled withered 
leaves of grass. ( X  2 ,5) 

Fig. 2 .  Top of a podetium, with deflexed and nodding branchlets. ( X  9) 
Fig. 3 .  Dying-away basal portion o f  podetium, with roundish, almost semi-glo

bular gonidial-cushions. ( X  35) 



PLATE 1 .  

o .  Gall@e del. CLADONIA RANGIFERINA (L.) WEB. 



PLATE 2 .  

C L A D O N I A R A N G I F E R I N A  

(L.) WEB. 

Specimen 1. 

Fig. 4.  Portion of a carpet of "reindeer-moss" .  The podetia are dying away 
at the base. ( X  2)  

Fig. 5 .  Top-verticil, showing the characteristic feature of the species, the deflected 
and nodding upper branchlets ; the gonidial-cushions are very distinct, and many of 
them are brown from a diffused, non-crystallized pigment deposited in the cortical 
arachnoid hyph::e coating the gonidia. ( X  9) 

Separately is shown a pycnidia-bearing branchlet. ( X  60) 
Fig. 6. Top-verticil with strongly nodding sterile branchlets ; to the right is a 

verticil with pycnidia in all the branchlets. ( X  35) 
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PLATE 3 .  

C L A D O N I A R A N G I F E R I N A  

(L.) WEB. 

Specimen 1 .  

Fig. 7 .  Entire podetium, dying away at the base. ( x  2 )  
Fig. 8 .  Portion of living podetium showing distinctly defined gonidial-cushions 

mutually connected by arachnoid hyph::e. ( X  35) 
Fig. 9 .  Basal part of podetium ; it is dying away and the stereo me is blackish 

and dead ; the gonidial-cushions are connected with arachnoid hyph::e, their gonidia 
are dead and empty. ( X  35) 

Fig. 10.  Longitudinal section of an ultimate branchlet of podetium, showing the 
meristem and adj acent tissues ; the top of it is composed of brown, short- celled hyph::e ; 
downwards the meristem continues partly in the colourless, gradually more long-celled 
branched and richly anastomosed central strand of conglutinated hyph::e, representing 
the future stereome (the central cavity of which has not been formed as yet) - partly 
in the superficial arachnoid tissue with beginning gonidial-cushions. ( x  540) 

Fig. 1 1 .  Longitudinal section o f  a pycnide ;  the wall is formed o f  brown, long
celled hyph::e giving rise to colourless conidiophores. ( X  540). Separately are shown 
conidiophores. ( X  965) 

Fig. 1 2 .  Two pycnidia ; from the left one a slime-drop is oozing out through the 
ostiole, carrying with it the scanty conidia.  
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O. Gallee del. CLADONIA RANGIFERINA (L.) WEB. 



PLATE 4.  

C L A D O N I A R A N G I F E R I N A  

(L.)  WEB. 

Specimen 2. 

Fig. 1 3 .  Erect podetium, with secund, deflexed and nodding branchlets. ( X  5) 

Specimen 1 .  

Fig. 1 4. Portion of hansverse section of podetium, showing stereome, arachnoid 
tissue and gonidial-cushions. ( X  1 22) 

Fig. 1 5 .  Portion of the transverse section pictured in Fig. 14, showing the stereome, 
the outer hyphre of which gradually become rather free and detached, thus forming a 
smooth transition to the arachnoid tissue ;  the superficial hyphre of the latter are stoutish 
and of a more "cortical" aspect. The gonidia are wrapped up in short-celled, but 
rather thick-"walled gonidial hyphre. ( X  540) 

Fig. 16 .  Right-hand picture, longitudinal section of wall of podetium, with 
several gonidial-cushions connected by arachnoid hyphre. ( x  1 22) .  Left-hand picture, 
longitudinal section of stereome, with several anastomoses - up to three hyphre anast
omosed together can be seen above in the picture. ( X  540) 

Fig. 1 7 .  Longitudinal section of two pycnidia. ( X  1 22)  
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CLADONIA RANGIFERINA (L.) WEB. 



PLATE 5.  

C L A D O N I A R A N G I F E R I N A 

(L.) WEB. 

Specimen 2. 

Fig. 1 8. Procumbent-ascending old podetium. ( X  3) 
Fig. 1 9 . Piece of the middle portion of a podetium, showing gonidial-cushions, 

connected with arachnoid hyphre. ( X  35) 

C L A D O N I A T E N U I S  

(FLK.) HARMAND.  

Specimen 2. 

Fig. 20.  Erect podetium from the middle of a tuft. ( x  3) 
Fig. 2 1 .  Above to the left : Top-verticils with radially spreading, pycnide-bearing 

branchlets. ( X  9) ; to the right : Surface of older part of podetium, with distinct gonidial
cushions, connected by almost colourless arachnoid hyphre. ( x  60) 

Below to the left : Branchlets with pycnidia ; to the right : Two pycnidia wjth slime
drops (containing the conidia), ( X  1 22), and a conidiophore with conidia . ( X  965) 

Fig. 22. Top-verticil with nodding branchlets. ( X  1 6) 

Specimen 3. 

Fig. 23 .  Longitudinal section of sterile branchlet ; above it is about to develop 
fresh branchlets ; in the interior the central cavity is seen. The meristem is formed of 
short cells, which downwards continue into the future stereome (which is still short
celled), and into the future arachnoid tissue on the surface of the podetium ; the latter 
tissue is still very short-celled, and the hyphre are predominantly arranged lengthwise. 
Several solitary gonidial algre lie among the hyphre ; they may have arrived there : 
1 )  either by falling down from the air or 2) by having been carried up from the mother
granule of thallus primarius, from which the podetium has taken rise.  ( X  540) 

Separately is shown an isolated gonidial alga wrapped up by gonidial hyphre 
(without haustoria). ( X  965) 

Fig. 24. Portion of the same section as in Fig. 23, s0l11.ewhat more distant from 
the meristem. To the right in the picture is the young stereome, coated by arachnoid 
tissue, in which are embedded two groups of gonidia, each of the latter representing 
the progeny of one original gonidial alga (like those in Fig. 23) .  ( X  540) 

Fig. 25 .  Stereome of podetium. ( X  540) 
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PLATE 6. 

C L A D O N I A T E N U I S  

(FLK.)  HARMAND . 

Specimen 1 .  

Fig. 26.  A very young individual, growing on raw-humus among Calluna vulgaI'is. 

Thallus pI'imaI'ius is granular-crustaceous ; podetia at different stages of development 
are present ; in the main picture the oldest podetium is procumbent and fixed to the 
substratum partly at the base, partly by means of brushlike hapters formed by the 
tips of branches being in contact with the substratum. ( X  9). 

Separately are shown three very young podetia, (one of these branched above, 
the two others unbranched) issuing from granules of thallus pI'imaI'ius. ( X  60) 

To the right in the picture is shown a top-verticil of an older podetium. ( X  35)  
N one  of the verticils were perforated as yet. 

Specimen 3. 

Fig. 2 7 .  Main picture : Upper portion of erect podetium ;  the top-verticils have 
nodding branchlets ; deeper down the branches are more straight and pycnidiiferous. 
( X  9) ; below to the left portion of the nodding branchlets are pictured under greater 
magnification. ( X  35) ; above in the figure is a verticil, the branchlets of which are 
all converted into brushlike hapters having not as yet got hold of any "victim" ;  many 
such hapters were seen ; like the tendrils of the phanerogams they need no direct contact
stimulus for their formation. 

Fig. 28 .  System of branches with all tips bearing pycnidia ; the gonidial-cushions 
are very distinct and brown. ( X  1 6) 

Separately is shown portion of a podetium with gonidial-cushions drawn under 
greater magnification. ( X  35) 

Fig. 29 .  Main figure : erect, copiously fertile podetium. ( x  2) 
To the left : apothecia. ( X  35).  
Fig. 30.  The dying-away base of the podetium. The gonidial-cushions are greyish 

and confluent, mutually connected by arachnoid hyphre. ( x  35) 
Fig. 3 1 .  Top of podetium ; the uppermost verticils bear numerous pycnidia ; the 

lower verticils are apothecia-bearing ( X  9) ; separately is shown a branchlet with three 
pycnidia. ( X  35)  
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PLATE 7.  

C L A D O N I A T E N U I S  

(FLK.) HARMAND. 

Specimen 3. 

Fig. 32 .  Portion of transverse section of podetium, showing stereome, arachnoid 
tissue, (the outer, "cortical" hyphre of which are stouter than the inner ones), two 
gonidial-cushions and small-celled gonidial hyphre (without haustoria). ( x  540) 

Fig. 33. Longitudinal section of wall of podetium, with rather closely crowded 
gonidial-cushions. ( X  1 22) 

Fig. 34. Above to the right is longitudinal section of apothecium ; in the sub
hymenium there are numerous chains of ascogenous cells. ( x  1 22) 

To the farthest left is a portion of the same section, seen under greater magnification 
( x  3 1 2 ) ;  all of the pictured asci were unripe. 

The rest of the picture shows branched paraphyses, and asci at different stages of 
development ; the asci contain from four up to eight one-celled spores, which appa
rently were not fully ripe .  ( x  965).  

Fig. 35. Longitudinal section of the central part of apothecium, showing unripe 
asci and the sub-hymenium of conglutinated, thick-walled hyphre, mingled with 
numerous big ascogenous cells. ( x  540) 

Fig. 36.  Longitudinal section of upper end of a branchlet, bearing two pycnidia ; 
the cavity of the podetium is seen below in the picture.  The hyphre constituting the 
bulk of tissue of the pycnidia represent a direct continuation of the stereome of the 
podetium. ( x  3 1 2) 

Seperately are shown the lengthwise-running brown hyphre forming the outer 
layer of the wall of the pycnide. ( x  540) 

Fig. 37. Portion of the section shown in Fig. 36 ; the origin of the conidiophores 
is here very clear. ( X  965) 
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PLATE 8 .  

C L A D O N I A M I T I S 

SANDST. 

Specimen 2. 

Fig. 38 .  Procumbent-ascending fertile podetium, dying away at the base. Sepa
rately are pictured pycnidia (to the left), and a branch with nodding top-verticils and 
fertile branchlets. ( x  9) 

Fig. 39.  To the left is the top-portion of a podetium with sterile branchlets and 
some few pycnidia. The right-hand pictures represent groups of  apothecia. ( x  35) 

Specimen 3.  

Fig. 40.  Top branches with numerous blackish, young pycnidia ( X  1 2 2 ) ;  
separately two pycnidia ( X  1 6) ;  most of the pycnidia were very young, their slime
drops scarcely developed as yet and their ostioles closed. 

Fig. 4 1 .  Top of  podetium ( X  3 %) 
Fig. 42. 43. Sterile top branches. ( X  35) 
Fig. 44. Top branch, lateral view, with distinct gonidial cushions. ( X  9) 
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PLATE 9.  

C L A D O N I A M I T I S 

SANDST. 

Specimen 1. 

Fig. 45. A whole podetium, dying away at the base ; many of  the dark tips of 
the branchlets contain pycnidia. ( X  3). 

To the farthest left is a top-verticil, one of  the branches of which has been broken, 
thus showing the stereome and the central cavity of the interior ; in some of the tips 
of other branchlets there are pycnidia ( X 35) .  Central picture shows a verticil of sterile 
pranchlets. ( X  35) 

Fig. 46 .  Verticil of patent branches with pycnidia in all branchlets. ( X  35) 
Fig. 47 .  Rather old portion of podetium ;  in the right side of this a branch, 

coming from another podetium, has grown together with the main stem ; the stereo me 
of  the attacking branch is visible ( X  9) 

Specimen 3.  

Fig. 48. Whole tuft of young podetia, seen from above. ( X  2) 
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C L A D O N I A M I T I S  

SANDST. 

Specimen I. 

Fig. 49. A juvenile specimen growing on the bark of Calluna vulgaris. Thallus 

primarius consists of scattered minute granules mutually connected by scanty, in part 
dark hyphre. From two of the granules issue podetia ; the right hand podetium is distinctly 
endogenous, breaking out from the interior of the granule. ( X  60).  

C L A D O N I A S Y L V A T I C A 

L. 

Specimen 3. 

, Fig. 50 .  Tuft of podetia (growing at the base of a Pinus in a plantation on SamsfJ) ; 

the tuft is nearly plane on the side turned towards the trunk of the tree, and is covered 
there by the moss growing on the bark and peeping out here and there among the 
podetia.  Needles of Pinus (and a withered catkin of Betula) have fallen down into the 
tuft. The podetia are dying away at the base. ( X  2) 

Fig. 5 1 .  Top-verticils of podetia, with dilated and widely perforated axils and 
strongly nodding branchlets with brown meristems : either picture represents the same 
object seen in profile and en face respectively. ( X  9) 

Fig. 52. Top-picture : Verticil seen from above, with brown meristems ( x  35) ; 
the other pictures show the youngest (uppermost) branchlets partly cut across ,thus 
showing the green gonidia and the stereo me, partly showing unimpaired branchlets, 
with apical depressions, (which might be confounded with ostioles of pycnidia) -
the first beginnings of fresh verticils . ( x  1 22) 

Fig. 53 .  Top picture :  Top-verticils of podetium, bearing pycnidia in each 
branchlet. In some of the pycnidia a reddish drop of slime oozes out of the ostiole, 
carrying with it the conidia ( X 9). Two bottom figures represent the uppermost (young
est) verticils of sterile branchlets ; the latter have each a shallow apical depression, 
(which might be confounded with ostioles of pycnidia), representing the beginning 
of a fresh perforation, between fresh branchlets being as yet very undeveloped. ( x  35) 

Fig. 54.  Portion of  procumbent podetium, with distinct gonidial cushions mutu
ally connected by colourless arachnoid hyphre. ( x  9) 

Fig. 55 .  B asal dying-away portion of the procumbent-ascending podetium of 
Fig. 99; to the right in the picture the podetium is in full decay. ( X  9) 
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C L A D O N I A  S Y L V A T I C A 

L. 

Specimen 1 .  

Fig. 56. A young specimen growing on a branch of Calluna vulgaris. The thallus 

primarius is crustaceous, composed of very small gonidiiferous granules mutually con
nected by colourless hyphre. There is only one podetium. ( X  7 )  

Fig. 57 .  Base of the podetium of Fig. 56, among the granules of thallus primarius. 

( X  70) 

Specimen 2. 

Fig. 58.  A whole regular tuft growing on sandy soil. The central podetia are 
erect, the marginal podetia are procumbent. The tuft grows centr·ifugally in all direc
tions. In three places dead needles of Pinus have fallen down into the tuft to be buried 
there during the further groWth of the podetia. - The podetia are distinctly bitter to 
the taste. ( X  2) 

Fig. 59. Top of podetium, with dilated and widely perforated axils, spreading, 
straight or nodding branchlets all of them provided with an apical pycnide. ( X  9) 

Fig. 60. Top-verticil of podetium with apical pycnidia, one of which is about 
to shed conidia embedded in a reddish drop of slime. ( X  70) 

Fig. 6 1 .  Right-hand picture ; Top-verticil with five apical pycnidia all of  them 
crowned with a red slime-drop containing the conidia. Left-hand picture ;  A fully 
ripe and an unripe pycnide ;  part of the stereome is laid bare and is brownish. ( X  1 22) 
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C L A D O N I A S Y L V A T I C A  

L. 

Specimen 2. 

Fig. 62 .  Procumbent-ascending podetium from the tuft, showing mode o f  
branching ; the base i s  dying away. ( X  2 Yz) 

Fig. 63 .  Top of podetium ;  the branches are rather secund or sub-secund, the 
perforations of the axils are large and irregular. 

In one place a lateral hapter is developed between two neighbouring branches. 
( X  9) 

Fig. 64.  Top-verticils with spreading branchlets and apical pycnidia. ( X  35) 
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C L A D O N I A S Y L V A T I C A  

L .  

Specimen 4. 

Fig. 65 .  Procumbent-ascending podetium from the periphery of the tuft. Many 
of the dark brown tips of the branchlets contain pycnidia ; when moistened the slime
drops of the pycnidia ooze out of the pycnidia carrying with them the conidia. The 
podetia die away at the base. ( x  3). Separately is shown a top-verticil with pycnidia. 
( X  70).  

Fig. 66. Top of podetium seen edge-on, showing the dilated and widely perforated 
scyphoid axils each producing two to several branchlets many of them ending in a 
pycnide. ( X  9) 

Fig. 67. Top of podetium, showing a pronounced secund and dorsiventral mode 
of  branching of a nearly dichotomous aspect ; the picture is here seen from the dorsal 
side. The tips of the branchlets are brown and many of them contain pycnidia. B elow 
the branchlets on the stouter branches the gonidial cushions are very distinct and often 
prominent. ( X  9). Separately is shown a branchlet with three pycnidia. ( x  60) 

Fig. 68. Top of  podetium, with secund, paniculate ramification, venh'al view. 
Each verticil consists of from two to six branches ; many of the dark branchlets end in 
pycnidia. ( X  9) 

Fig. 69.  Top-verticil with pycnidia-bearing branchlets. The arachnoid hypha:! 
constituting the felt of the surface are here very even and smooth, scarcely distinguishable 
even under 60 times' magnification. ( X  35) 
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C L A D O N I A M I T I S 

SANDST. 

Specimen 1. 

Fig. 70 .  Part of  transverse section of a podetium. ( X  1 22) 
Fig. 7 1 .  Longitudinal section o f  the podetium-wall ; the arachnoid byphre near the stereome run 

largely lengthwise. ( x  122) 
Fig. 72. Stereo me of the podetium, longitudinal section ; some of the hyphre are anastomosed. 

( x  540) 
Separately are shown two stereome-hyphre, isolated by pressure. ( x  965) 
Fig. 73 .  Longitudinal section of a branchlet bearing two pycnidia. ( x  312) 
Fig. 74. Hyphre from the middle layer of the wall of pycnide. ( x  540) 
Fig. 75 .  Inner layer of the pycnide-wall producing condiophores with conidia. ( x  965) 
Fig. 76 .  Longitudinal hyphre from the inner layer of the wall of the pycnide, producing - as lateral 

ramifications - sparsely branched conidiophores with conidia. ( x  965) 
Fig. 7 7 .  Brownish arachnoid hyphre from the surface of the pycnidial-branch, with a gonidial 

alga. ( x  965) 

Specimen 2. 

Fig. 78. Bottom, two apothecia issuing from a branch of thallus (with central cavity and superficial 
arachnoid tissue) . In the apothecium the stipes, the proper margin, the subhymenium (teeming with asco
genous hyphre), and the hymenium are easily recognized. ( x  122) 

Top : A slightly older apothecium, showing the same details, and several gonidial-cushions a short 
distance below the apothecium. ( x  1 22) 

Fig. 79. Apothecium ; below in the picture is the stipes representing the direct continuation of the 
stereome of the podetium and, like this, composed of conglutinated, thick-walled hyphre; from the stipes 
issues the proper margin of the apothecium, and the sub-hymenium ; the latter is very rich in long chains 
of ascogenous cells producing asci, while other hyphre produce the paraphyses. ( x  540) 

Fig. 80. Two asci with spores, the latter seem to be unripe as yet, as they have no distinct cell
wall. ( x  965) ; the paraphysis is branched, with one brown tip and one colourless.  ex 965) 
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PLATE 15 .  

C L A D O N I A M I T I S  

SANDST. 

Specimen 1 .  

Fig. 8 1 .  Portion of transverse section of  podetium, showing stereome, length
wise-running arachnoid hyph� (cut across), groups of gonidia with small-celled gonidial 
hyph� (without haustoria), and stout "cortical" arachnoid hyph�. 

In this section we can trace the direct course of a cortical hypha from its starting
point in the stereome to the very surface of the left-hand gonidial-cushion in the picture. 
( x  540) 

C L A D O N I A S Y L V A T I C A  

L.  

Specimen 4. 

Fig. 82 .  A whole tuft of podetia, distinctly bitter to the taste - a special criterion 
and characteristic of this species. ( X  3/5). (Photograph). 

Fig. 83.  A whole, erect podetium, dying away at the base ; pseudo-dichotomous 
ramification ;  (from the central parts of the tuft shown in Fig. 82) .  

Fig. 84.  Top-verticils, with pycnidia ; the branchlets are predominantly radially 
arranged (not secund) . ( X  9) 

Fig. 85 .  Vertil of three branches, with secondary and tertiary verticils of 2-3 
branchlets, many of which end in pycnidia with slime-drops. ( x  35) 

Fig. 86. To the farthest left there are five pycnidia ( X  70) (in part with slime
drops) ; next follow isolated hyph� from the pycnide-wall ( X  540), and conidiophores 
with conidia. ( X  60) 

--------------------�� 
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PLATE 16 .  

C L A D O N I A S Y L V A T I C A 

L. 

Specimen 1 .  

Fig. 87 .  A young specimen, without thallus primarius, formed of a broken branch, a fragment of 
another, fully developed individual. As to origin it thus difIers fundamentally from the specimen shown 
in Fig. 56. The present specimen is fastened to the substratum by 1) regenerative hyphe issuing from the 
broken base of the podetium and 2) brushlike hypb<e issuing from the tip of the branch being in contact 
with the substratum. There can be little question that many tufts and carpets of Cladince take rise from 
such fragments. ( x  9) 

Specimen 2. 

Fig. 88. Top-verticil with four very youug branchlets. Through the perforation between the branchlets 
(not to be seen in the picture) twelve pollen-grains of Pinus have fallen into the cavity of the stereome. 
Irregularly scattered groups of gonidia are spread over the branch. ( x  122) 

Fig. 89. Top-picture : Bifid top-branch of podetium, showing the lengthwise arrangement of the 
hyph<e, and the irregular distribution of gonidia. ( x  122). Bottom-picture : A portion of the top-picture, 
seen under greater magnification ; each group of gonidia has ariseu from one original gonidial alga. ( x  540) 

Fig. 90. Top-branchlet of a verticil, just about to branch afresb, seen under high adjustment of 
the microscope, whereby the lengthwise arrangement of the hyph<e is very clear. By closer examination 
of the picture one notices both the mode of branching of the hyph<e, and numerous anastomoses. 

There were no ascogenous hyph<e in this or in any other young branchlet among several branchlets 
examined in the sterile podetia. 

Gonidia are not present in the uppermost parts of the branchlet ; they occur at a somewhat greater 
distance from the tips of the branchlets ; (compare Fig. 88 and 89). ( x  540) 

Fig. 91 .  Transverse section of  fully developed podetium, with stereome cylinder, arachnoid tissue 
and gonidia-cushions. ( x  122) 

Fig. 92.  Longitudinal section of wall of podetinm ; showing the predominant lengthwise arrangement 
of the arachnoid hyph<e. ( x  1 22) 

Fig. 93. Portion of transverse section of podetium-wall. Note the stout "cortical" arachnoid hyph<e 
constituting the outer layer coating the gonidia, and the small-celled haustorialess gouidial hyph<e. ( X 540) 

Fig. 94. Stereome of podetium; with thick-walled, conglutinated and largely anastomosed hyph<e. 
The cavity of the stereo me is to the left in the picture. ( x  540) 

Fig. 95. Two anastomosed hyph<e from the "cortex" of the podetium. ( x  965) 
Fig. 96. Two normal and two empty gonidia embedded among small-celled haustorialess gonidial 

hyph<e issuing from the stouter hyph<e of the arachnoid tissue of the podetium. ( x  965) 
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C L A D O N I A S Y L V A T I C A 

L.  

Specimen 2. 

Fig. 97 .  Longitudinal section of a pycnide. ( X 540). Separately are drawn conidia 
and conidiophores issuing from the dark layer of hyphre in the pycnide. ( X  965) 

Fig. 98. Conidiophores and conidia. ( X  965). 

Specimen 3.  

Fig. 99. Procumbent-ascending sub-secund podetium, dying away at the base. 
( X  3) 

Fig. 100 .  A whole podetium, showing the mode of branching. ( X  3)  
Fig. 1 0 1 .  The rather smooth, finely felt-like surface o f  the young parts o f  the 

podetia. ( X 60) 
Fig. 1 02 .  Older part of the podetium, with distinct gonidial cushions connected 

by colourless arachnoid hyphre. ( x  60) 
Fig. 1 03 .  Top-verticil, with four branchlets having each an apical shallow 

depression, not to be confounded with pycnide-ostioles. ( X  60) 
Fig. 1 04. Two top-verticils, the branchlets of which are all provided with ripe 

pycnidia. ( X  1 6) 
Fig. 1 05 .  Two pycnidia, seen from above. ( X  60) 
Fig. 106 .  Conidiophores and conidia. ( X  60) 
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PLATE 18 .  

C L A D O N I A I M P E X A 

HARMAND. 

Specimen I. 

Fig. 107.  A whole juvenile specimen growing on a rotten stump. The thallus primarius is granular 
and provided with numerous very young podetia at different stages of development. ( x  16) 

Fig. 1 08.  Part of thallus primarius near the margin of thallus, composed of crowded gonidiiferous 
granules, mutually connected by colourless hyphre. ( x  (0) 

Fig. 109. Top picture : Two young primordia of podetia with brown meristems breaking' out from 
the interior of granules of thallus primarius. Bottom picture : A young primordium of podetium issuing 
from thallus primarius, seen in profIle ; the meristem is brown. ( x  122) 

Specimen 1. 

Fig. 1 10.  A very young specimen growing on raw-humus among Calluna vulgaris on a heath ; it 
consists of a granlilar thallus primarius from which issue a relatively large, branched podetium and several 
(about six) very small and unbranched podetia. ( x  16) .  To the left of the main picture is a young, almost 
colourless podetium with three top-branches. ( x  (0) . To the right is a part of the granular thallus primarius 
with two unbranched podetia with brown meristems. ( x  (0) 

Specimen 2. 

Fig. 1 1 1 .  Top-portion of a podetium, composed of up to four sets of verticillate branches arranged 
around narrow perforations. ( x  9) 

Fig. 1 12 .  A young verticil, the branch lets of  which are about to  form fresh young verticils ; the 
branches, are brown (in moist state somewhat transparent), with brown gonidial cushions. The older parts 
of the main branch have already assumed the whitish-greyish colour characteristic of the species. ( x  35) 

Fig. 1 13 .  Top of podetium. ( x  9) 
Fig. 1 1 4. Young branch of podetium; fine arachnoid hyphre cover the surface ; beneath these the 

green gonidia and the still brownish hyphre can be dimly seen. ( x  35) 
Fig. 1 15.  Surface of a podetial branch (from the "crown" of the podetium), showing gonidial cushions 

and the arachnoid, felt-tissue covering these and the gonidialess interstices. ( x  35) 

Specimen 3. 

Fig. 1 16. Left hand picture : Top-verticil of podetium with pycnidia and gonidial cushions, in 
which the green colour of the algre is dimly seen. Right hand picture : Top-verticils of podetium, with an 
apical apothecium in each branchlet. ( x  16) 
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C L A D O N I A I M P E X A 

HARMAND. 

Specimen 1. 

Fig. 1 17 .  A very young podetium, at the base of which is seen the granular thallus primarius. The 
top of the podetium is richly branched, and provided with brown meristems. ( x  35) 

Fig. 1 18 .  Longitudinal section of a primordium of podetium issuing from a granule of thallus 
primarius. In the interior of the podetium is seen the stereome, which is still massive (later it will be hollow) ; 
above in the picture is the brownish meristem in continuation of the stereome. Outside the stereome is 
wrapped up in an arachnoid tissue of loosely interwoven hyphre with intercellular spaces and groups of 
gonidia. The borderline between the podetium and its mother-granule of thallus is not wholly distinct. 
( x  132) 

Fig. 1 19. Meristem of the podetium shown in Fig. 1 18 .  The central stereome is still massive, it will 
be hollow later, and from its surface the. future arachnoid tissue is about to develop. There are no ascogenous 
hyphre in the juvenile podetia. ( x  540) 

. 

Fig. 120.  Portion of the section shown in Fig. 1 1 9 ;  the brown hyphre to the left in the picture are 
the future arachnoid hyphre coming from the young stcreome (on the right side of the figure), which is 
still rather short-celled and moderately thick-walled. ( x  965) 

Fig. 1 2 1 .  In Fig. 1 1 8  are shown some few gonidia just beneath the tip of the podetium (to the left 

in that figure). The present picture is a strongly magnified picture of that part of the podetium, showing 
three gonidia embedded among the hyphre of the arachnoid tissue, the surface-hyphre of which are brqwn 
(to the left in the picture), while the deeper hyphre are colourless. ( x  965) 

Fig. 122 .  The present section is a part of the podetium shown in Fig. 1 1 8  - the bottom of that sec
tion, strongly magnified and showing : 1)  The basal part of the still massive stereome and, connected with 
this, 2) the arachnoid, loosely interwoven hyphre of the mother-granule of thallus primarius, in which the 
podetium is formed. C x 540). Separately are shown a darkish hypha from the surface of the thalline 
granule, two gonidial algre surrounded by gonidial hyphre, aDd (to the farthest right) a hypha showing 
h e  transition from a stereome-hypha into a medullary hypha of the thalline granule. ( x  965) 

Specimen 2. 

Fig. 123.  A whole podetium, showing the tree-like aspect characteristic of the species, dying away 
at the base. ( x  3) 

_ .  . . 
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C L A D O N I A I M P E X A 

HARMAND. 

Specimen 2. 

Fig. 1 24 .  A similar podetium as in Fig. 1 23 .  ( X  3) 
Fig. 1 25 .  A partly procumbent podetium from the periphery of the cushion

shaped individual. ( X  3) 
Fig. 1 26 .  Longitudinal section of the wall of podetium ;  to the left in the picture 

is the stereo me, to the right the arachnoid tissue with groups of gonidia. ( X  1 22) 
Fig. 1 2 7 .  Transverse section of podetium, with central cavity, stereome and arach

noid tissue, and groups of gonidia ; above to the right in the picture there is a large 
patch of gonidialess tissue. ( X  70) .  

Fig. 1 28 .  Portion of the transverse section of Fig. 1 27, showing stereome and 
arachnoid tissue, with gonidia wrapped up in small-celled gonidial hyphre without 
haustoria. ( X  540) 

Fig. 1 29 .  Portion of  the longitudinal section of the podetial wall in Fig. 1 2 7 .  
I n  the stereome (to the left i n  the picture) several anastomoses are visible. ( X  540) .  
Separately are shown two anastomosed hyphre from the surface ("cortex") of the 
gonidial groups. ( X 965) 
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C L A D O N I A I M P E X A  

HARMAND.  

Specimen 2. 

Fig. 1 30 .  The youngest, uppermost tip of a podetial branch, consisting of con
glutinated, thickwalled meristem-hyphre. Below in the picture the cavity of the podetium 
is seen, and just to the left of this there is a system of rather short, big cells representing 
the beginning ascogenous tissue, which will later give rise to the asci of the apothecium. 
( X 540) 

Fig. 1 3 1 .  A similar young meristem as in Fig. 1 30, provided likewise with 
ascogenous hyphre and cenh'al cavity. ( X  540) 

Fig. 1 32 .  A similar branch as in Fig. 1 30 and 1 3 1 , with young ascogenous 
hyphre. - Figures 1 30, 1 3 1 ,  1 32 represent intact, complete young branches (not microtome
sections), cleared in KO H and stained with Erythrosine ; thus nothing has been lost of 
the objects, and no misinterpretation of the structure of the ascogonium is imaginable ;  
there is no trichogyne at all . ( x  540) 

Fig. 1 33 .  Transverse section of a gonidial group (gonidial "cushion") of the 
podetium, showing gonidia with their coat of gonidial, haustorialess hyphre ; the latter 
are short-celled and rather thick-walled. Beneath in the picture are the thick-walled 
arachnoid hyphre from the outside of the stereome (which latter is omitted in the 
picture) .  Above in the picture there are a few of the cortical arachnoid hyphre covering 
the gonidia ; the rest of them are omitted in the picture. ( x  965) 

Fig. 1 34. Part of podetium, surface view ; the details of the structure of the po de
tium are omitted in the picture to throw into relief the occurrence of an epiphytic, or 
perhaps parasitic, fungus, apparently a Torula, which, partly as solitary thick-walled 
brown cells, partly as branched or unbranched chains, occur in the older parts of the 
podetia in great abundance imparting to the podetia a darkish shade of colour. ( x  540) 

Fig. 1 35 .  Chains of Tonzla ; compare Fig. 1 34 .  ( x  540). 
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C L A D O N I A I M P E X A 

HARMAND.  

Specimen 3 .  

Fig. 136 .  A whole podetium, fertile, with numerous apothecia ;  the base of the 
podetium is dying away. Compare Fig. 1 1 6 . ( X  3) 

Fig. 1 37 .  Longitudinal section of apothecium borne at the tip of a branchlet ; 
the latter has a central cavity and an arachnoid tissue with gonidial groups ; above the 
branchlet continues into a stipes of apothecium, difIerentiated into a proper margin, 
a sub-hymenium containing numerous ascogenous hyphre, and a hymenium of asci 
and paraphyses. ( x  1 22) 

Fig. 1 38 .  Surface-view of hymenium, showing closely crowded, unripe asci 
(rich in cytoplasm, but without spores), surrounded by paraphyses with swollen brown 
tips. ( X 540) 

Fig. 1 39 .  Margin of apothecium (compare Fig. 1 37), with proper margin, sub
hymenium with chains of ascogenous hyphre producing asci ; the latter are all unripe ;  
the tips o f  paraphyses are slightly swollen and brown. All the hyphre o f  the apothecium 
are conglutinated. ( x  540) 

Fig. 1 40.  Top picture : A branched paraphysis and (to the left) an ascogenous 
hypha producing two very young asci. ( X  965).  Bottom picture : An ascogenous hypha 
giving rise to three asci ( X 965) 

Specimen 4.  

Fig. 1 4 1 .  Top-verticil o f  podetium; all the branchlets o f  which bear a pycnide 
each. ( X  35) 

Fig. 142 .  Top-branchlet of  a podetium bearing a pycnide. The pedicel of the 
pycnide is a direct continuation of the stereome of the podetium, from which issue 
the hyphre of the pycnide ;  the wall of the pycnide is built of an external, colourless, 
and an internal layer of brown hyphre, from which issue the conidiophores. The conidia 
are imbedded in a colourless slime. ( X  540) 

Fig. 143 .  Brown hyphre from the wall of the pycnide, conidiophores and isolated 
conidia. ( X  965) 



PLATE 22. 

Fig.  142 

O. GaUoe del, CLADONIA IMPEXA HARMAND. 



PLATE 23.  

C L A D O N I A  P O R T E N T O S A  

DUF. 

Fig. 1 44 .  Entire podetium, dying away at  the base. ( X  3) 
Fig. 1 45 .  Top-scyphus, with a rich system of  branchlets surrounding a rather 

wide perforation. In two branchlets there are very small dark (brown) apothecia, the 
only ones seen in the material examined. ( X  1 6) 

Fig. 146 .  Top of a podetium, showing mode of branching, and perforations. 
As is the case with Cladonia alpestris, (which see I), the branchlets are short, stoutish 
and patent, but differ in being by far not so regularly arranged as in that species. ( X 9) 

Fig. 147 .  Top-branch of podetium, above ending in somewhat irregular scyphi, 
one with a perforation, the others without it. The dark, blackish meristems, constituting 
the beginning next generation of branchlets, are arranged around a narrow perforation. 
A short distance beneath the two top-scyphi is a very small scyphus with six meristems 
apparently placed quite in disagreement with the normal branching of the podetia. 
The protuberances of the podetium represent gonidial cushions, on the surface of which 
the arachnoid cortical hyphre are seen running largely lengthwise (but not exclusively 
so .)  ( X  35) 

Fig. 148 .  Portion of transverse section of podetium. ( x  70) 
Fig. 1 49 .  Transverse section of stereome of the podetium. (The cavity of the 

podetium is below in the picture.) ( x  540) 
Fig. 1 50 .  Transverse section of podetium. The cortical hyphre are very stoutish 

and rich in a granular brownish substance, deposited on the surface of the cell-walls. 
Part of the stereome (contiguous to the podetical cavity) is omitted in the picture .  
( X  540) 
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C L A D O N I A P O R T E N T O S A  

DUF. 

Fig. 1 5 l .  Gonidia and gonidial hyphre ; the latter are short-celled, without haustoria. ( x  965) 
Fig. 152.  Gonidial alga, mantled with gonidial hyphre without haustoria. ( x  965) 

Fig. 153.  Cortical hyphre from the surface of the podetium ; they are rich in intercellular spaces, 
felt-like, with small brownish granules of a pigment. ( x  965) 

Fig. 154. Apothecium ; the disc is dark brown, the proper margin a little lighter brownish. This 
apothecium was the only one seen in the material examined. ( x  122) 

Fig. 155.  Margin of apothecium. All the tissues of the apothecium are very light brownish except 
for the dark tips of paraphyses. From the top of the stipes (stalk) of the apothecium, being in itself a short 
branchlet in an apical scyphus of the podetium, issue the tissues of the apothecium, viz. 

1) The paraphysogenous hyphre, producing sparsely branched paraphyses connected with a very 
tough hymenial gelatine, and provided with moderately swollen brown tips. 

2) The ascogenous hyphre, with somewhat swollen irregular cells, intermingled among the para
physogenous cells ; above they produce asci. The mode of branching and the position of the cells transformed 
into asci are quite the same as in all of the vegetative hyphre of tbe lichen. 

3) The pseudo-dichotomous, thick-walled, conglutinated hyphre of the proper margin of apothecium. 
( x  540) 

Fig. 156. Part of hymenium and sub-hymenium. The asci are rich in cytoplasm, but without the 
slightest traces of spore formation (the 4th of May 1940) . In the sUbhymenium the straight, erect, branched 
ascogenous hyphre are seen among the straight, erect, conglutinated paraphysogenous bypbre with their 
narrow cell-lumina. ( x  965) 

Fig. 157.  Pycnide, filled with a slime-drop containing numberless conidia. In the stalk of the pyc
nide tbere are numerous anastomosed hyphre. ( x  3 1 2) 

Fig. 158.  Conidiophores, issuing from dark brown hyphre of the wall of the pycnide. ( x  540) 
Fig. 1 59. Conidiophores and conidia. ( x  965) 



PLATE 24 .  

Fig. 156 

Fig. 151  

Fig. 1 53 

Fig. 157 
Fig. 1 58 

o. Galloe del. r 
CLADONIA PORTENTOSA DUF. 

IX P 5 



PLATE 25.  

C L A D O N I A A L P E S T R I S  

(L.) RABENH. 

Specimen 1. 

Fig. 1 60 .  Portion of a tuft, mingled with mosses and a few dead remnants of 
grass-leaves. ( X  2) 

Fig. 1 6 1 .  Some branches from the top of a podetium, showing the arrangements 
of the youngest branches ; the tips of the branches are very dark, blackish meristems 
( X  9) ; separately is shown an isolated verticil of five branches, the meristems of which 
are almost black. ( x  70) 

Fig. 1 62 .  Old portions of podetia ; they are ashy grey, with somewhat protruding 
gonidial groups. The left-hand vertil is provided with two apical meristem-haptera, 
by means of which it is attached to the right-hand podetial branch. ( X  9) 

Specimen 2. 

Fig. 1 63 .  Two podetia, the upper portions of which are very richly provided 
with branches forming in combination ovoid systems very characteristic of this species. 
The basal portions of the podetia are darker and dying away at the bases. ( x  1 / 1 )  

Fig. 1 64 .  T o  the left i s  a portion of a podetium with velvet-like surface (of felt
hyphre), and five groups of gonidia. Next follow two ultimate branchlets of podetia, 
showing apertures surrounded by branchlets, and (to the farthest right) a branchlet, 
ending in a meristem-hapteron, in which three groups of gonidia are visible. ( X  35) 
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PLATE 26. 

C L A D O N I A A L P E S T R I S  

(L.) RABENH. 

Specimen 1 .  

Fig. 165.  A top-branch o f  podetium, composed o f  u p  to four generations o f  verticils, the youngest, 
ultimate of which has blackish meristem; in some of the youngest branchlets the stereo me of the interior 
is dimly seen. The scattered gonidial groups can be discerned through the velvet-like arachnoid "cortex".  
In one place a fragment, belonging to another branch of the same podetium, is  seen attached to one of the 
branches of the verticil by means of a meristem-hapteron. ( x  1 8) 

Fig. 166.  Longitudinal section of a top-branch of podetium ; above to the right is the dark meristem, 
issuing directly from the stereome of the podetium. Just beneath the meristem begins the highly developed 
felt-tissue, containing roundish groups of gonidial algre. The felt-tissue rests on the stereome, in the interior 
of which is seen the cavity of the podetium. ( x  1 22) 

Fig. 167 .  Longitudinal section of an ultimate branchlet of podetium, with podetial cavity opening 
above into free air. Above is the dark meristem of short-celled hyphre, issuing from the young, still short
celled, conglutinated stereome, giving rise to the thick felt-tissue with beginning intercellular spaces. Rather 
numerous very small granules of a brownish pigment occur on the surface of the felt-hyphre. Gonidia were 
not present in this section. ( x  540) 

Fig. 168.  Longitudinal section of podetium, part of the same section as the preceding one, only 
a little farther removed from the meristem. To the right is seen the felt-tissue, issuing from the still young 
and short-celled stereome to the left in the picture. In the felt-tissue are situated nine globular groups of 
gonidia, mantled in short-celled haustorialess gonidial hyphre. ( x  540) 

Fig. 169. Transverse section of podetium, with central cavity surrounded by the stereome, the 
outside of which is covered by a vast felt-tissue containing the gonidial groups. ( x  122) 

Fig. 1 70. Part of transverse section of podetium. From the stereome issue lengthwise arranged 
almost free hyphre (compare longitudinal section), giving rise to the felt-tissue, from which issue in their 
turn the short-celled haustorialess gonidial hyphre, and very stout hyphre outside the gonidia, functioning 
as a rather rudimentary "cortex".  ( x  540) 

Fig. 1 7 1 .  Longitudinal section of podetial wall. To the right in the picture is the stereome of thick
walled, conglutinated, lengthwise arranged and richly anastomosed hyphre, continuing (to the left) into 
more free hyphre, from which issue the short-celled gonidial hyphre. (The stout "cortical" hyphre are 
omitted in this picture). ( x  540) 
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PLATE 27 .  

C L A D O , N I A P A P I L L A R I A  

(EHRH.)  HOFFM. 

Specimen 1. 

Fig. 1 72 .  An entire tuft-shaped individual, growing on sandy soil. The sand is 
held together by the "hypthallus", i .

'
e . the rhizoids of the thallus .  The epigeic thallus 

is crustaceous, composed of free or confluent gonidiiferous granules, connected by 
rhizoidal hyph�. On the left in the picture several podetia can be seen ; very small 
primordia of scores of other podetia are present all over the thallus, though invisible 
under this modest magnification. ( X  2) 

Fig. 1 7 3 .  Fragment of granular thallus, with three closely set podetia, each 
bearing a few ochraceous meristems. At the base thallus continues into a dense net
work of rhizoidal hyph�, spreading in the sandy substratum, the quartz-grains of which 
are all covered by a thin film of rust. ( X 9) 

Fig. 1 74.  Four fragments of thallus with 'young and youngest podetia ; the youngest 
ones are seen below to the left, the oldest one is above to the left ;  the latter has an apical 
open (and empty) pycnide and four to five brown meristems. ( X  52) 

Fig. 1 75 .  Young podetium amo�g granules of thallus ; the podetium has two 
(empty) pycnidia, and three brown meristems. ( X  35) 

Fig. 1 7 6 . To the left is a young podetium among grains of thallus ; downwards 
it continues into the subsh·atum of quartz-sand, which is brownish from rust ; above 
it bears blackish meristems - blackish because they are dry, when moistened they 
are ochraceous. 

To the right is an older podetium with numerous ochraceous (moist ! )  meristems 
issuing everywhere from the sides of the podetium even near the base of it. ( X  9) 

Specimen 2.  

Fig. 1 7 7 .  Top of podetium with several apical apothecia, some of which are 
slightly concave, with distinct proper margin, while others are convex and apparently 
emarginate. ( x  35) 
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PLATE 28. 

C L A D O N I A P A P I L L A R I A  

(EHRH.) HOFFM. 

Specimen 1.  

Fig. 1 78 .  A system of rhizoidal hyphre, partly free, partly combined into strings 
and sh'ands, the whole preparation taken from the surface of the substratum. In several 
places young grey gI'anules of gonidiiferous thallus arise from the rhizoids ; in the 
interior of the granules gl'oupS of gonidia can be dimly seen. ( x  52) 

Fig. 1 79 .  Isolated grains of thallus (from the margin of thallus), mutually 
connected by brown rhizoidal hyphre. ( X  35) 

Fig. 1 80 .  Margin of thallus (surface view), growing on sandy subsh'atum ;  
(some of the gI'ains o f  sand are visible above in the figure). Thallus is gI'anular, composed 
of roundish granules, mutually connected by rhizoidal hyphre ; several young primordia 
of podetia and some dark pycnidia can be seen in thallus. ( X  9) 

Fig. 1 8 1 .  Granular thallus with podetia at difIerent stages of development (35), 
together with two (empty) pycnidia (60) (the bottom figures). ( x  9) 

Fig. 1 82 .  Above, granular thallus with one very young and one richly branched 
podetium with numerous dark meristems. Below, ring-shaped group of meristems 
from the above podetium. ( x  35) 

Fig. 1 83 .  Fragment of granular thallus producing several podetia at various 
stages of development. ( X  1 6) 
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PLATE 29. 

C L A D O N I A P A P I L L A R I A  

(EHRH.)  HOFFM. 

Specimen 1. 

Fig. 1 84. Vertical section of thallus with an open and empty pycnide. In thallus 
occur three different species of algre : the normal green cystococcoid gonidia just beneath 
cortex ; next, a small-celled bluish-green Aphanocapsa with swollen, gelatinous, con
fluent cell-walls, spreading all over the interior of thallus ; finally, a big-celled bluish
green alga of Glococapsa-typus. 

The deeper layers of thallus are blackish-brown. Details of gonidia and hyphre 
are given in the sequel (Fig. 1 89, 1 90, 1 9 1 ,  1 92, 1 93 .)  ( X  1 22) 

Fig. 1 85 .  Vertical section of areole of thallus ;  above to the right is a primordium 
of a pseudo-podetium (pictured under greater magnification in Fig. 1 96). In addition 
to the normal cystococcoid gonidia there are colonies of bluish-green algre in the deeper 
layers of thallus. ( x  1 22) 

Fig. 1 86 .  Rhizoidal, brownish hyphre, isolated from the sandy substratu:p:l ; 
here and there particles of the substratum stick to the cell-walls. The hyphre are richly 
branched and in places anastomosed. ( X  540) 

Fig. 1 8 7 .  A nodule of  rhizoidal hyphre gathering around a group of algre (Cysto

coccus) - representing the first stage of the formation of a globular grain of thallus of 
the type shown in Fig. 1 78, 1 7 9  and 1 88). ( X  965) 

Fig. 1 88 .  Globular gI'ain of  thallus, containing several groups of  cystococcoid 
gonidia ; to the base of it adhere several rhizoidal hyphre. ( X  1 22) ,  Separately are 
shown its gonidia and the first beginnings of cortical hyphre. ( X  540) 
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PLATE 30. 

C L A D O N I A P A P I L L A R I A  

(EHRH.) HOFFM. 

Specimen 1 .  

Fig. 1 89 .  Fragment of thallus-areole, vertical section. Cortical cells ar� densely 
beset with a greyish granular matter ; hyphre of the gonidial layer are slender and 
short-celled ; medullary hyphre are stoutish, thick-walled, conglutinated. Medullary 
hyphre are in part brown (below in the figure). In addition to the normal gonidia colonies 
of Aphanocapsa occur in the medullary layer ; a similar colony can be seen to the left in 
the figure. ( X  3 12 )  

Fig. 1 90 .  Basal layer of thallus, formed of dark brown hyphm ; among the hyphre 
occur several groups of Cyanophycece with swollen cell-walls, possibly acting as gonidia 
together with the normal cystococcoid gonidia. ( X  540) 

Fig. 1 9 1 .  Brown medullary hyphre from the bottom of the thallus ; (from these 
issue the rhizoidal hyphre) . ( X  540) 

Fig. 1 92 . . Colourless medullary hyphre intermingled with colonies of Aphano

capsa. Large portions of the medullary layer of thallus have a similar structme. ( X  540) 
Fig. 1 93 .  Portion of thallus-areole showing two groups of cystococcoid gonidia 

(with gonidial hyphre) , smrounded by stout medullary hyphre and a thin layer of 
cortical hyphre (to the left in the figme) . Two colonies of Aphanocapsa are situated on 
the surface of cortex. ( X  540) 
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PLATE 3 1 .  

C L A D O N I A P A P I L L A R I A  

(EHRH.) HOFFM. 

Specimen 1. 

Fig. 1 94 .  To the left : Vertical section of thallus ( X  1 22) with a very young 
pseudo-podetium ; at the bottom of thallus are big colonies of Gloeocapsa-like Cgan

ophycece. 

The pseudo-podetium is simply an elongated granule of thallus bearing at the top 
a dark brown meristem ; the latter is drawn separately to the right. ( X  540) 

Fig. 1 95 .  Vertical section of  thallus with two young coalesced pseudo-podetia ; 
the latter are solid as yet, without central cavity (later they will become hollow). Above 
they are crowned each by a meristem (of the type shown in Fig. 1 94 and Fig. 1 96).  
B elow in the figure a layer of dark hyphre mediates the transition to the rhizoidal zone, 
(omitted in the figure). ( X  1 22) 

Fig. 1 96.  Meristem of the primordium of pseudo-podetium shown in Fig. 1 95 .  
The meristem consists of short-celled, conglutinated hyphre with dark brown top_ · 
cells, the whole of it covered by a thick cuticle of dead, colourless hyphre ; below the 
meristem merges into stoutish long-celled, conglutinated hyphre of the same type as 
the medullary hyphre. The hyphre of the meristem give no reaction by addition of 
iodine (I  -:-). ( X  540) 

Fig. 1 97 .  Transverse section of fully developed pseudo-podetium, with central 
cavity. ( X  1 20) 

Fig. 1 98.  Wall of fully developed pseudo-podetium, transverse section. In 
cortex lots of a finely granular greyish substance are deposited between the hyphre. 
( X  540) 
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PLATE 32. 

C L A D O N I A P A P I L L A R I A  

(EHRH.)  HOFFM. 

Specimen 1. 

Fig. 1 99 .  Transverse section of wall of podetium with a dark brown meristem 
like those pictured in Fig. 1 95 and 1 96. The meristem may represent either the beginning 
of a fresh lateral branch of podetiul1l, or an undeveloped primordium of apothecium. 
( X  3 12 )  

Fig. 200. Longitudinal section of wall of  podetium. ( X  540) 
Fig. 2 0 1 .  Longitudinal section of podetium with two apical empty pycnidia ; 

at the base the podetium insensibly merges into the granular thallus. ( X  70) 
Fig. 202 .  To the left : Two empty pycnidia issuing directly from thallus .  ( X 1 22) .  

Separately i� shown part of the dark brown hyphre forming the outer layer of the pyc
nide-wall, covered by a colourless cuticle of dead hyphre. ( x  540). To the right : Wall 
of pycnide ; conidiophores and conidia are lacking, presumably decayed after the shed
ding of the conidia. ( X  540) 
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PLATE 33.  

C L A D O N I A P A P I L L A R I A  

(EHRH.) HOFFM. 

Specimen 2. 

Fig. 203. Vertical section of apical apothecium ( x  120) ; the apothecium is reddish brown, partly 
from a diffused pigment, partly from a finely granular substance. Almost all asci are sporeless. The sub
hymenium is brownish, with numerous ascogonia. The proper margin is built of hyphre shown separately 
( x  540) below on the left. 

Fig. 204. Margin of apothecium, showing paraphyses with brown apothecium and numerous 

slender, unripe asci. In the brownish sub-hymenium numerous well-developed ascogonia. The surface of 
the proper margin is brown like the disc. ( x  312) 

Fig. 205 . Paraphyses, asci and spores. ( x  965) 

C L A D O N I A F L O E R K E A N A 

(FR.) SOMMERF. 

Specimen 3. 

Fig. 206. Primary squamule with a podetium ; the latter has a corticate, granular surface witbout 
soredia. Above it is provided with two apothecia. ( x  9) 

Fig. 207. An ascypbous podetium which ends above in compressed, fasciate branches ; the base of 
the podetium is granular-corticated (with a lighter felt of medullary hyphre between the granules) ; above 
this is a sorediose zone. ( x  9) 

Fig. 208. Podetium, above provided with verticillate branches imitating abortive scyphi ; the axils 

are imperforated. ( x  9) 

C L A D O N I A B A C I L L A R I S  

NYL. 

Specimen 2. 

Fig. 209. To tDe left : The substratum (intermingled with grains of sand), bearing three primary 
squamules and two podetia, a young subulate and an older bifurcated ; the latter has two apical primordia 
of apothecia; beneath these the podetium is farinose-sorediose (above the podetial squamules) ; next 

follows a zone with squamules, and between these a smooth corticate surface. Some of the squamules give 
rise to secondary, subulate podetia (pictured separately in Fig. 210) .  TDe right hand podetium is dying at 
the base and sorediose all over, with a few squamules. ( x  4) 

Fig. 210 .  Portion of  the left hand podetium of Fig. 209, showing soredia and podetial squamules 
between which the surface is corticate. The plurality of the squamules are esorediose ; some of them are 
provided with secondary podetia. ( x  16) 

Fig. 2 1 1 .  Young, subulate podetium, the middle part of which is granular (drawn separately to 
the left) ( x  9) ; there are no soredia as yet. ( x  5) 

Fig. 212 .  Young, subulate podetium, with a thin smooth cortex ; no soredia; (the top of it, with 
distinct gonidial cushions, is drawn separately to the left ( x  16» . ( x  5) 

Fig. 213 .  Young, subulate podetium, with apical primordium of apothecium. Above it is farinose
sorediose, at the base it is granular-corticate. ( x  4 �) 
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PLATE 34. 

C L A D O N I A F L O E R K E A N A 

(FR.) SOMMERF. 

Specimen 1. 

Fig. 2 1 4 . Six primary squamules ; the three upper squamules are provided with 
pycnidia ; the others bear very young podetia. ( X  35) 

Fig. 2 1 5 .  Young podetia. Top series, to the farthest left a young podetium with 
black apex ; central podetium has a blackish primordium of an apothecium ;  to the 
right is a podetium with a red apothecium and whitish sordia. ( X  1 6) 

Bottom series : Tops of a podetium with two black apothecia and a podetium 
with a more advanced red apothecium. ( X  35) 

Specimen 2.  

Fig. 2 1 6 . A fairy-ring of fertile podetia ; the substratum is covered with small . 
brown primary squamules. ( X  3) 

C L A D O N I A B A C I L L A R I S  

NYL . 

Specimen 1 .  

1'. xan thocarpa. NYL .  

Fig. 2 1 7 .  Primary squamules, growing on raw-humus, with four podetia. ( X 4) 
To the right : Top of a sorediose podetium with a few squamules just beneath the 
xanthocarpous apothecium. ( X  1 6) 

Specimen 2. 

Fig. 2 1 8 . A procumbent podetium, apparently decaying and dying away at the 
base. The dorsal side of the podetium gives rise to two erect, farinose-sorediose branches, 
each with a longitudinal fissure and with apical primordia of apothecia. ( x  4) 

Above : Top of sorediose podetium with three primordia of  apothecia. ( X  1 6) 
To the left : Portion of decaying podetium, with blackish, naked stereome and nume

rous soredia. ( X  35) 
Fig. 2 1 9 . Podetium. ( X  4) with apical primordium of apothecium (drawn 

separately under greater magnification. ( X  1 6» ; the upper part is farinose-sorediose ;  
next follows a granular-corticate zone (drawn separately under greater magnification, 
( X  35» , and finally a basal, corticate zone vvith a few esorediose squamules. 
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C L A D O N I A  M A C I L E N T A  

(HOFFM.) NYL. 

Specimen 3. 

Fig. 220. Primary squamules, sorediose beneath, bearing an irregular, curved, 
subulate podetium, provided with lateral young primordia of apothecia. ( X  9) ; the 
biggest of the apothecia is drawn separately. (X 35) 

Specimen 4. 

Fig. 221 .  Primary squamules, str'ongly sorediose beneath, and bearing six 
p odetia of various types. ( x  4). Separately is drawn the top of the smallest of the 
podetia, provided with a group of very small, brownish primordia of apothecia. ( x  35) 

Fig. 222. Top picture: Primary squamule, lower surface. ( X  25) .  Bottom 
picture : Several primary squamules (the youngest of these being as yet only at the 
soredium-stage of development); the biggest of the squamules bears a brown-tipped 
small podetium, the top of which is drawn separately in greater magnification. ( X  35) 

Fig. 223. Two tops of podetia (the left one seen from above), showing soredia 
and numerous primordia of apothecia (all of them without asci). ( x  9) 

Specimen 5. 

Fig. 224. Primary squamules, strongly sorediose beneath, bearin g three young 
strongly sorediose podetia. (X 9) 

Fig. 225 .  A primary squamule with sorediose lower surface - and a veTY young 
podetium with sorediose top and granular-corticate base. ( x  35) 
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C L A D O N I A  F L OERKE A N A  

(FR.) SOMMERF. 

Specimen 4. 

Fig. 226. Top of a richly, but very irregularly branched podetium; several branches are provided 
with an irregular system of scyphi with numerous small apothecia. 

On the sides of the podetium there are numerous cylindric pycnidia. (x 4) 
Fig. 227 .  Portion of the top of the podetium shown in Fig. 226 ; in the margin of the narrow, per

forated scyphus there are five clusters of young apothecia; originally they were dark brown, but gradually 
they turn red, when the ascogonia and paraphyses are differentiated in their interior. (x 35) 

Fig. 228. Section of a cluster of apothecia (like those in Fig. 227). Around the light stereome seven 
gonidial "granules" or cushions and a few primordia of apothecia are arranged; the red colour in two of 
the apothecia indicates the beginning formation of ascogonia and paraphyses. (x 70) 

Fig. 229. To the left : Six pycnidia from the podetium in Fig. 226. (x 35). To the right : Longitudinal 
section of a ripe pycnide. ( x  70). Separately: Branched conidiophore with conidia. (x 965) 

C L A D O N I A  M A C I L E N T A  

( HOFFM.) NYL. 

Specimen 1 .  

Fig. 230. An entire specimen, consisting of crowded primary squamules bearing subulate sorediose 
podetia arranged in a fairy ring. ( x  3) 

Specimen 2. 

Fig. 231. A primary squamule with one juvenile podetium. (x 16) 
Fig. 232.  A primary squamule with one subulate podetium, the base of which is corticate. (x 16) ; 

the upper parts are not distinctly sorediose as yet. 
Fig. 233. To the left : Primary squamules with one podetium; the latter is sorediose above and 

corticate at the base. ( x  3) 
To the right the sorediose top and the corticate base of the podetium are shown in greater magnifica

tions. ( x  35) 
Fig. 234. To the right : Primary squamules bearing several very young subulate, esorediose podetia, 

and three more developed podetia (one of which is bifurcated); with corticate bases and sorediose tops. 
(x 4) 

To the left : Part of podetium with flakes of cortex alternating with strongly sorediose parts. (x 9) 

Specimen 3. 

Fig. 235. Strongly sorediose primary squamules, with [our clavate, strongly sorediose pocietia, 
three of which bear small, very young, as yet dark brown primordia of apothecia. ( x  9) 
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PLATE 37.  

C L A D O N I A F L OE R KE A N A  

(FR.) SOMMERF. 

Specimen 1 .  

Fig. 236. A small, juvenile tuft growing o n  the sandy soil of the dunes of Lceso. The sand is held 
together by rhizoids Chypothallus") from which the brown primary squamules take rise. In the squamules 
occur numerous pycnidia and short subulate podetia ( x  2). Between the squamules the surface of the sub
stratum was darkish from the presence of dark brown strands of "hypothallus" (rhizoids) and several 
algre (Zygogonium ericetorum, Aphanocapsa, Gloecapsa a. 0.) 

Fig. 237.  A system of rhizoidal strands Chypothallus"), formed of parallel, long-celled hyphre 
penetrating the sandy substratum. The upper strands are dark brown and give rise to the primary squamules, 
several of which are seen above in the picture; deeper down the strands are lighter brown or almost colour
less. Among the hyphre are seen numerous grains of sand. (x 9) 

Fig. 238. Pycnide formed in a primary squamule. ( x  540) ; separately : Conidiophores and free 
conidia. ( x  965) 

Specimen 3. 

Fig. 239. Two primary squamules. ( x  35) 
Fig. 240. Five primary squamules at different stages of development. ( x  35) 
Fig. 241. To the left : Pedicellate primary squamule with one podetium with dark tips. ( x  16) 
To the right: Primary squamule with one podetium bearing two (red) apothecia. ( x 9) 
Fig. 242. A primary squamule with five very young podetia. ( x  35) 
Fig. 243. The same squamule, cleared, made transparent and stained to show the arrangement of 

the gonidia and the stereo me in the interior of the podetia; in the basal part of the squamule the faintly 
brownish hyphre - the direct continuation of the dark "hypothallus" - can be dimly seen. (x 35) 

Fig. 244. The youngest podetium of the squamule shown in Fig. 243. It consists of a bundle of parallel 
hyphre, forming above a capitulum - the future apothecium - in which neither paraphyses nor ascogonia 
are differentiated as yet. (x 540) 



PLATE 37. 

Fig. 238 

Fig. 241 

Fig. 244 

O. GallfJe del. CLADONIA FLOERKEANA (FR.) SOMMER]'. 

IX P 7 a 



PLATE 38. 

C L A D O N I A  F L OE R KE A N A  

(FR.) SOMMERF. 

Specimen 3. 

Fig. 245 . A young podetium protruding from its primary squamule (the same 
as shown in Fig. 242. ( X 35) 

Fig. 246. Another primary squamule, cleared, made transparent and stained to 
show the arrangement of the gonidia and the stereome of the podetium. The podetium 
has a dark brown tip, in which the first h'aces of rhodo-cladonian acid could be detected, 
a sure indicium of the beginning formation of paraphyses and ascogonia. ( X  35) 

Fig. 247 .  Top picture : Longitudinal section of primary squamule. ( X 122) . 
B elo.w this : Part of the same section. ( X  540). To the right: Gonidial hyphre and gonidia. 
( X  965) 

Fig. 248. Podetium, cleft lengthwise, to show the cavity and the props in the 
apothecium. ( X  1 6) 

Fig. 249.  Longitudinal section of podetium and apothecium, showing stereo me, 
arachnoid medulla, gonidial granules and - just below the apothecium - some soredia. 
( x  1 8) 

Fig. 250. Transverse section of podetium with one corticate gonidial granule, 
bordering on its left and right side to the naked arachnoid medullary hyphre. ( X  540) 

------ - --- ----------' 
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PLATE 39. 

C L A D O N I A F L OERKE A N A  

(FR.) SOMMERF. 

Specimen 3. 

Fig. 251. Transverse section of podetium in a place where cortex is not broken up into separate 
"granules" ; (the stereome is omitted in the picture) ; ( x  540) 

Fig. 252. Vertical section of hymenium with unripe asci, sUbhymenium with ascogenous cells, and 
stereome. The tips of the paraphyses were dark red, the rest of the paraphyses and the sUbhymenium were 
of a pure red, while the underlying stereome was colourless. (x 540) 

Fig. 253. Hymenium with one ripe ascus and a few young asci issuing from the ascogenous cells 
of the sub-hymenium. (x 965) 

Specimen 4. 

Fig. 254. Four podetia ( x  2 Y2) ; to the farthest left : Sterile subulate podeti"m ; next follows a fertile 
podetium (the top of which is drawn separately below (x 9), a deformed podetium with lateral branches, 
and a fertile crect podetium with one compressed fasciate branch and an apical small scyphus. 

C L A D O N I A  M A C I L E N T A  

(HOFFM.) NYL. 

Specimen 2. 

Fig. 255. Two primary squamules with one podetium and one strand of rhizoidal hyphre, cleared 
and stained to render the gonidial algre and other structures distinct. The dark tip of the podetium is made 
up of parallel, brown meristematic hyphre ; just beneath this follows a sorediose zone, and a basal corticate 
zone. In the interior the stereome cylinder with its central cavity can be dimly seen. ( x  35) 

Fig. 256. Primary squamule, (longitudinal section), issuing from a rhizoidal strand of rather 
colourless hyphre with dark particles of the substratum adhering to them. 

From the squamule issues a podetium ; the basal part is drawn, showing the central stereome and the 
corticate basal portion. ( x  122) 

Fig. 257.  Transverse section of corticate basal part of podetium. The outline of the stereome is 
very irregular. ( x  70) 

Fig. 258. Transverse section of the sorediose upper part of the podctium. ( x  70) 

---- ----
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C L A D O N I A  B A C I L L A R I S  

NYL. 

Specimen 1. 

Fig. 259 .  Primary squamule, with soredia on the lower surface. ( X  1 6) 
Fig. 2 60 .  To the left : Two primary squamules on the surface of which lies 

several soredia (fallen down from the surrounding podetia). One of the squamules is 
provided with a subulate podetium the surface of which is smoothly-granular with a 
few squamules. ( X  9) .  To the right : The tip of the same podetium. ( x  35) .  

C L A D O N I A  M A C I L E N T A  

(HOFFM.) NYL. 

Specimen 2. 

Fig. 261. Part of Fig. 257 ,  III greater magnification. ( X  540) 

Specimen 4. 

Fig. 262 .  Longitudinal section of sorediose branch of podetium with an apical, 
young apothecium without asci. ( X  70) 

Fig. 263. Margin of the apothecium, shown in the preceding picture.  The hyme
nium was ,very dark red, the tips of the paraphyses almost indistinguishable owing 
to the combined effect of two pigments : the red rhodocladonian acid and a brown 
pigment. In the sub-hymenium there are several ascogonia, but no asci are present. 
( x  540) 

Fig. 264.  Above to the right : Hymenium and sub-hymenium with ascogonia. 
( X  965) ; to the left : Isolated paraphyses. ( X  965) ; bottom picture :  Vertical section of 
sub-hymenium ( X 965) 
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C L A D O N I A B A C I L L A R I S 

NYL. 

Specimen 2. 

Fig. 265 .  Two portions of granular-corticate podetial wall, transverse section. 
( X 1 22 )  

Fig. 266.  Portion of corticate podetial wall. ( x  540) 
Fig. 267 .  Top picture : Branched top of sorediose podetium ; each branch bears 

a young (red) apothecium, without asci. ( X  7 0). Bottom picture : Soredia. ( X  540) 
Fig. 268.  One of the apothecia drawn in Fig. 267 .  All its different tissues are 

derived from the stereome of the podetium, viz . The hymenium of paraphyses (without 
asci), the sub-hymenium with ascogenous hyphre, the hypothecium and the proper 
margin of brownish hyphre framing the red hymenium. The epithecium is very dark 
and almost opaque - even in very thin microtome-sections - from the presence of 
rhodocladonian acid and an accompanying brown pigment ; the red colour reaches 
right down to the bases of the paraphys. es and into the upper parts of the sub-hymenium. 
( X  540) 

Fig. 269. Portion of hymenium and sub-hymenium, with ascogenous hyphre. 
( X 965) 
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C L A D O N I A  B A C I L L A R I S 

NYL. 

Specimen 1. 

Fig. 2 70 .  Longitudinal section of wall of podetium, with a squamule. ( X  122) 
Fig. 27 1 .  Longitudinal section o f  a podetial squamule. ( X  540) 
Fig. 272. Two transverse sections of a young subulate podetium ; the left one 

from the upper part, the right section from the basal part of the podetium. ( X  122) 
Fig. 273. Portion of  transverse section of the same podetium. ( X  540) 
Fig. 274. Londitudinal section of podetium-wall, with stereome, arachnoid 

tissue, medulla, and soredia (from the upper part of a podetium). ( X  540) 
Fig. 2 7 5 .  Top picture: Vertical section of apothecium, from the top of a sorediose 

podetium. The stereome of the podetium gives rise to a large brownish hypothecium 
(shaded dark in the picture) and a proper margin of brownish hyphre surrounding 
the hymenium, consisting of paraphyses but having no asci. In the sub-hymenium the 
first ascogonia are developing. On the surface of the hymenium three soredia are 
loosely connected with the epithecium. ( X  1 22). B uttom picture, to the left: Brown 
hyphre from the proper margin of the apothecium; to the right: Conglutinated hyphre 
from the hypothecium, cut across. ( X  540) 

Fig. 276. Soredium. ( X  540) 
Fig. 277 .  Vertical section of hymenium, with ascogenous hyphre; the paraphyses 

are embedded in a common hymenial gelatine reaching a short distance above the tips 
of the paraphyses. The whole of the hymenium is light brownish (the red pigment is 
lacking in the present forma xanlhocarpa. ( X  965) 

Fig. 278.  A similar section of the hymenium, with underlying sub-hymenium, 
in which three ascogenous cells and two vei'y young asci are situated. ( X 965) 
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C L A D O N I A F L A B E L L I F OR M I S  

(FLK.) WAIN. 

Specimen 1. 

Fig. 279. A small carpet of primary squamules with chiefly tubiform podetia (growing on peaty 
soil on a high-moor.). The margin of the scyphi is denticulate ; each denticle bears one or a small number 
of apothecia, which at first are dark brown, later they turn red. ( x  2) 

Fig. 280. Sorediose scyphus with young marginal apothecia and beginning perforation. ( x  16) 
Fig. 281. Sorediose scyphus with marginal denticles i .  e. short prolifications, each ending in one 

or a small number of young apothecia ; the centre of the scyphus is about to develop a perforation. ( x  16) 

Specimen 2. 

Fig. 282. Above to the left is a perforated, sorediose scyphus with marginal prolifications, four of 
which bear apothecia ( x  4) ; the largest of these is pictured below to the left. ( x  9) 

Above to the right is a sorediose, perforated scyphus with numerous marginal, short prolifications 
all bearing apothecia ( x  4). Three prolifications are pictured below to the right. ( x  9) 

Fig. 283. A young sorediose, perforated scyphus ( x  35) with six marginal prolifications ; four of 
these (below in the picture) bear a striking resemblance to pycnidia ; in reality each of them will later 
assume the same aspect as for instance the prolification above to the left, and will break up into a verticil 
ofsmal! dark brown (later red) apothecia ; in their present pycnidioid stage of development their anatomical 
structure is as shown in Fig. 295, which see! 

To the right is shown a verticil of young apothecia ( x  35), and below this a longitudinal section of 
one of these apothecia ( x  540), consisting of almost parallel hyphre, the top-cells of which are dark brown 
with a faint shade of red - the symptom of their being juvenile paraphyses ; ascogonia and asci are not 
developed as yet. 

Fig. 284. A rather young apothecium (without spores) ; the whole of the hymenium and sub 
hymenium is red ; the epithecium is almost blackish-opaque owing to the presence of a red and a brown 
pigment which in combination produce this effect. Above the apothecium is seen a cloud of minutely 
granular-fluffy red pigment filtered out from the apothecium by embedding it in glycerine ; this phenomenon 
is very commonly observed in erythrocarpous Cladonias. ( x  70) 

C L A D O N I A D I G I T A T A  

(L.) HOFFM. 

Specimen 1. 

Fig. 285. The substratum - a rotten stump - is copiously beset with primary squamules growing 
both on the horizontal surface and the vertical sides. The fully developed squamules are big, greenish
grey above, whitish beneath, with brownish base, richly sorediose beneath, often with recurved, strongly 
sorediose margins;  ( x  4) . Some few podetia, one of which is drawn separately under greater magnifica
tion. ( x  6) 

Fig. 286. Portion of substratum, with big primary squamules and four podetia ( x  4) ; the latter 
are corticate at the base, sorediose above. The two podetia above in the picture are clavate, with very 
young, blackish-brown apothecia (pictured below the main figure under greater magnification ( x  9) ; 
to the right is pictured a very small podetium ( x  9), the same as is seen in the nethermost primary squamule 
of the main figure. 

Fig. 287.  Above, three pycnidia in the margin of a scyphus (seen from above ( x  35» ; bottom 
picture : Longitudinal section of a prolification (from a scyphus) with two primordia of apothecia ; the 
hymenium and sUbhymenium are red, with in part brownish epithecium; in the subbymenium there are 
a few ascogenous cells. The side of the proJification is sorediose. ( x  122) 
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C L A D O N I A F L A B E L L I F OR M I S  

(FLK.) W AIN. 

Specimen 2_ 

Fig. 288 .  A primary squamule with three podetia ( x  9) ; the largest podetium 
is farinose-sorediose above, ! smooth at the base ; above it bears a narrow scyphus, 
shown separately to the right ; the four dark brown excrescences in the scyphus are 
juvenile apoth�cia. 

The two very small podetia in the same squamule are shown separately in Fig. 
289. 

Fig. 289. Two very young podetia ( X  35) recently broken out from the interior 
of the squamule ; their apices are brown, meristematic, composed of parallel, erect 
hyphre (shown separately to the left in Fig. 288. ( X  540» 

Fig. 290 .  One of the juvenile podetia shown in Fig. 289 ; at the base is a portion 
of the primary squamule ; in the interior the stereome (with central cavity) can be 
dimly seen ; the black dots represent the gonidia. ( X  122) 

Fig. 291 .  Primary squamule (lower surface), with adhering rhizoidal hyphre 
("hypothallus") and lumps of humus. ( X  9) 

Fig. 292. Two podetia, richly farinose-sorediose, and with all imaginable 
transitions from granular gonidial cushions to microphylline, and relatively macrophyl
line, podetial squamules. Both podetia arc scyphiferous with apothecia-bearing prolific a
tions. ( X  4) 

Fig. 293. A rather irregular scyphiferous podetium with apothecia-bearing 
prolifications. ( X  3) 

Fig. 294. A fully developed podetium with perforated scyphus and several 
irregular prolifications, bearing juvenile dark apothecia. ( X  4) 

Fig. 295. Longitudinal section of one of the pycnide-like prolifications mentioned 
in Fig. 283- ; in reality it is a very young scyphus, in the margin of which a verticil of 
apothecia will be developed. ( x  312) 

Fig. 296. Longitudinal section ( X  70)  of wall of podetium, with soredia, young 
and fully developed podetial squamules ; separately are shown cortex and gonidial 
layer of squamule. ( X  540) 
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C L A D O N I A  F L A B E L L I F OR M I S  

(FLK.) W AIN. 

Specimen 2. 

Fig. 297 . Longitudinal section of podetium-wall, with numerous soredia. ( X  70) 
Fig. 298. Wall of  podetium, longitudinal section, with soredia. ( X  540) 
Fig. 299. Transverse section of podetium. ( X  122) 
Fig. 300. Portion of  transverse section of podetium. ( X  540) 
Fig. 301 .  Vertical section of central part of apothecium showing paraphyses, 

unripe asci, sub-hymenium (of small-celled paraphysogenous and of ascogenous 
hyphre); beneath the sub-hymenium is the stereome of the podetium from which all 
the other tissues of the apothecium have taken rise. ( X  540) 

Fig. 302. Horizontal section of hymenium, showing unripe asci, paraphyses, 
and (red) hymenial gelatine. ( x  540) 

Fig. 303. Ascus with eight, unripe (?) spores; the paraphyses are usually simple, 
but a few were branched (to the left in the picture) . A granular reddish-yellowish 
pigment is deposited in the hymenial gelatine adhering to the tips of the paraphyses. 
( X  965) 
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C L A D O N I A D I G I T A T A  

(L.) HOFFM. 

Specimen 1. 

Fig. 304. Above to the left: Primary squamule, sorediose beneath, with four 
very young podetia, and one pycnide near the margin above to the right. ( X  4). Above 
to the right : Two of the marginal podetia of the squamule ( X  1 6) ;  beneath is seen the 
pycnide ( X  60) of the squamule - and conidiophores with conidia, in situ, and free 
as well. ( x  965) 

Fig. 305. Portion of primary squamule (the sorediose lower surface) with a 
young, marginal podetium, provided with dark brown primordia of apothecia. ( x  9) 

Fig. 306 .  Primary squamule with podetium ; the latter is scyphiferous; the inside 
of the scyphus is corticate. Above, the podetium is sorediose, deeper down it is in part 
corticate, with squamulous base. ( x  3). From the side of the podetium protrudes a 
very smal� secondary podetium, pictured above the main figure in greater magnifica
tion. ( X  35) 

Fig. 307 .  Top picture. ( x  1 6) :  Primary squamule, longitudinal section ; its 
basal portion is a brownish pedicel of parallel hyphlB, pictured separately below to 
the left. ( X  540); in the portion of the squamule nearest the pedicel the gonidia were 
dead and empty ; the distal margin is sorediose beneath and is pictured separately 
( X  122) beneath the main figure. 

Fig. 308. Top of a very young podetium, cleared, made transparent (and stained), 
surface view showing the very young superficial hyphlB covering 5 single gonidia and 
1 7  groups of gonidia. The apex of  the podetium is a brown meristem; in the interior 
the stereome and the stereome-cavity can be dimly seen. To the left in the picture is 
a colony of a gelatinous, epiphytic alga (Coccomyxa), the gelatinous walls of which 
are penetrated by hyphlB issuing from the podetium - apparently an extra symbiosis .  
( X  540) 

Fig. 309. Transverse section of podetium. ( X  70).  The surface of the podetium 
is split up into flakes with sorediose margins and sorediose interstices between them. 
( X  70) 
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PLATE 47.  

C L A D O N I A D I G I T A T A  

(L.) HOFFM. 

Specimen 1. 

Longitudinal section of primary squamule. ( X  540) 
Longitudinal section of podetial wall, with stereome and soredia. 

Fig. 3 1 2. Transverse section of corticate podetial wall. ( X  540) 
Fig. 3 13 .  Vertical section of  a primordium of apothecium at a similar stage of  

development as  in Fig. 287 .  The upper parts of the paraphyses are dark from the com� 
bined effect of a brownish and a red pigment ; the other parts of the hymenium and of  
the sub-hymenium are red ; there are a few ascogenous cells. ( X  540) 
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C L A D O N I A D I G I T A T A  

(L.) HOFFM. 

Specimen 1. 

Fig. 3 1 4 . Longitudinal section of an unripe pycnide (placed in the margin of a 
scyphus). The conidiophores were embedded in a red, tough slime, and the conidia 
were not ripe as yet and could not be loosened from the conidiophores by pressure 
on the cover-glass ; there were no slime-drop nor any free conidia in the cavity of the 
pycnide as yet. ( X  540) 

Specimen 2. 

Fig. 315 .  A single primary squamule issuing from a lump of peaty soil, (pene
tJ'ated by hizoidal hyphre, the so-called "hypothallus"). The squamule was olivaceous 
above, yellowish-greyish and stJ'ongly sorediose beneath ; there is one podetium, placed 
near the margin of the squamule, provided with a narrow scyphus with a smooth, 
corticate cavity, and very sl�all marginal, dark-brown primordia of apothecia. 

The surface of the podetium is split up into irregularly distributed corticate flakes 
alternating with sorediose patches. ( X  4) 

Fig. 3 1 6. To the right : Young podetium protJ'uding from its sorediose primary 
squamule ; the base of the podetium is corticate, the rest of it is covered by a cortex 
alternating with sorediose patches. The narrow scyphus has a shallow, corticate cavity 
and dark-brown marginal primordia of apothecia, some of which were about to turn 
reddish. ( X  9) 

To the left : The biggest prolification of the podetium drawn under greater magni
fication ;  in the dark apothecia the beginning formation of red pigment (rhodo-cladonian 
acid) could be dimly seen. ( X  16) 
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C L A D O N I A C O C C I F ER A  

(L.) WILLD. 

Specimen 1. 

Fig. 3 1 7 .  One half of an orbicular individual, growing on raw-humus ; it is composed of a hypo
thallus (hidden in the substratum) and several small squamules of primary thallus from which issue 
young podetia ; the latter are unbranched and each provided above with a rather deep scyphus with a 
narrow dark edge of meristem. (x 9) 

Fig. 3 1 8. A very young scyphus; the edge of the scyphus is a blackish-brown meristem; the small 
knots in the sides of the podetium are gonidial granules. (x 35) 

Specimen 2. 

Fig. 319 .  Two young scyphipherous podetia, issuing from primary squamules. The left hand 
podetium has an exclusively meristematic, dark edge of scyphus, (drawn separately above) ; the central 
scyphus has several blackish pycnidia in the edge, (drawn separately above). (x 9 and 35) .  To the farthest 
right: A primary squamule with one, ascyphous podetium. (x 1 22) 

Specimen 3. 

Fig. 320 .  Three young podetia. To the left a podetium issuing from a pedicellate primary squamulc, 
provided with two apothecia and several pycnidia, (two of which drawn separately above) along the edge 
of the scyphus. In the middle a podetium with a central prolification ; (the small scyphus with a dark 
meristem is drawn separately above it) . To the right a podetium (with pycnidia) attacked by an epiphytic 
Parmelia vittata. 

(The two top pictures. (x 35), three others. (x 3).) 
Fig. 321 . Two fertile podetia of which the right one is variously dilacerated. The two following 

pictures (Fig. 322 and 323) show details of the left-hand podetium of the present Fig. 321. 
Fig. 322. Scyphus of the left hand podetium of Fig. 321 , seen from above, thus showing the highly 

irregular and perforated bottom of the scyphus. (x 9) 
Fig. 323. The same scyphus as shown in Fig. 322, cleft lengthwise. (x 9) 

Specimen 4. 

Fig. 324. Five podetia. Number one (from the left side of the picture) has a scyphus with two 
apothecia ; number two has two apothecia-bearing prolifications ; number three has one prolification with 
a broad apothecium; number four and number five have grown together ; the scyphus of number four is 
pictured separately. (x 9) ; it is provided with three apothecia and nine pycnidia (two of which are pictured 
under greater magnification. (x 35) 

Fig. 325. Scyphus of podetium number three of the above Fig. 324, seen from above. (x 1 6) 
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PLATE 50. 

CLADONIA COCCIFERA 

(L.)  WILLD. 

Specimen 5. 

Fig. 326.  Old podetium, with basal primary squamules, which in their age have 
become brown and decayed . The very broad scyphus bears several apotheciiferous 
prolifications. (X 3) 

Fig. 327. One of the prolifications of Fig. 326 ; in its interior the yellowish stere
ome of the podetium can be seen. (X 9) 

Specimen 6. 

Fig. 328. The old left-hand podetium has basal decayed podetial squamules 
and numerous well developed podetial squamules ; the scyphus is irregularly proliferous. 
(X 4) . The small podetium in the middle issues from a primary squamule (with a 
lump of raw-humus). The right hand proliferous podetium has only primary squamules. 
(X 4) 

Specimen 7. 

Fig. 329.  'A group of podetia, cohering at the base by means of a common sy
stem of bro'wn rhizoicls, 'which were merged into the raw-humus of the substratum. 
(X 3) 

Specimen 8. 

Fig. 330. An old, fully developed primary squamule, issuing directly from the 
dark, blackish-brown system of rhizoidal hypothallus-hyphre ; among the latter some 
grains of sand are entangled. The squamule has a dark brown pedicel, above continuing 
into a deeply incised blade. The anatomical structure of the diHerent parts of the squam
uIe are pictured in Fig. 335, 336, 337,  338, 339, 340, 341 ,  342.  (X 9) 

Fig. 33l. Top of podetium with oblique scyphus, and one prolification ; several 
pycnidia are placed in the edge of the scyphus. (x 9). Above to the left the small 
scyphus of the prolification can be seen ; its edge is red from the presence of red-tipped 
paraphyses. (X 35) 

Fig. 332 . Two pycnidia, cut longitudinally ; they contain each a red drop of 
slime in which the conidia are embedded. (X 122) . 

Fig. 333 .  Hymenium, seen from above. Both asci and tips of the paraphyses 
are red. ( X 965) 
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C L A D O N I A C O C C I F ER A  

(L.) WILLD. 

Specimen 1. 

Fig. 334. Top picture : Young scyphus (as in Fig. 3 1 8) , longitudinal section ; 
the edge of the scyphus is a dark meristem of erect, short-celled hyph::e (vide the bottom 
picture) . Inside the cup of the scyphus is covered with a micro-felt of hyph::e with 
gonidia, (drawn separately above) . In the cavity of the podetium there is a picture of 
the tissue giving rise to the micro-felt. ( x  540) 

Bottom picture : Meristem of the edge of the scyphus. ( x  540) 

Fig. 335.  
(compare Fig. 

Fig. 336. 
( X  540) 

Specimen 8. 

A light brown strand of hypothallus, composed of parallel hyph::e 
330 and Fig. 329) . ( X  70) 
Longitudinal section of a hypothallus-strand, (rhizoid), like Fig. 335. 

Fig. 337. Transverse section of the same rhizoid as in  Fig. 335. ( X  540) 
Fig. 338. A dark brown rhizoid of parallel hyph::e. ( X  122) ; downwards it 

splits up into rather light brown single hyph::e, with one grain of sand and several 
lumps of humus ; separately are drawn isolated rhizoidal hyph::e of the hypothallus. 
( X  540) 

Fig. 339, Fig. 340, Fig. 341 ,  Fig. 342 represent four consecutive transverse sections 
of the pedicel of the primary squamule of Fig. 330, counting from the base to the 
blade of the squamule. Fig. 339 consists exclusively of dark hyph::e ; in Fig. 340 the 
main part of the hyph::e are light, and a cortex is developed under which occur a few 
dying-away gonidia. In  Fig. 341 the gonidia are more numerous, and the medullary 
hyph::e are drawn separately below ( X  540). In Fig. 342 the normal structure of a 
segment of the blade of the squamule is pictured. ( X  1 22) 
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(L.) WILLD. 

Specimen 8. 

Fig. 341  and 342.  As for explanation of these sections vide the legend to Fig. 
339 and 340, Plate 51.  

Fig. 343. Gonidial layer and part of  medulla of a primary squamule. ( X  965) 
Fig. 344. Longitudinal section of primary squamule with the base of a young 

podetium. ( X  70) ; to the right is drawn the stereome of the same podetium. ( X  540) 
Fig. 345. Cortex and gonidial layer of the primary squamule of Fig. 344. 
Fig. 346. Top of podetium with a shallow scyphus bearing two prolifications 

with apical apothecia. In the edge of the scyphus six pycnidia can be seen. Longitudinal 
section. Note the numerous props supporting the apothecia. ( X  9) 

Fig. 347 .  Transverse section of podetial wall, with coherent gonidial cushions. 
( X  40) 
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C L A D ON I A C O C C I F ERA 

(L.) WILLD. 

Specimen 8. 

Fig. 348. Longitudinal section of wall of podetium, with stereo me, gonidial 
cushions, and a podetial squamule. ( X  70)  

Fig. 349. Stereo me of podetium, transverse section (compare Fig. 347 ) .  ( X  540) 
Fig. 350.  Longitudinal section of podetium-wall ; the cavity of the podetium is 

to the right in the picture. ( x  3 1 2) .  Separately : Details of the stereome ( x  965), and 
gonidial layer. ( X  965) 

Fig. 351 .  A very young apothecium having as yet no asci and very few ascogonia 
in the interior of the hypothecium ; some of the ascogonia are drawn separately to the 
right in the picture. ( x  965). The apothecium is placed in the margin of a scyphus; 
it consists of an interior tissue of conglutinated hyphre, constituting a direct continuation 
of the stereome of the podetium; from that tissue all the other parts of the apothecium 
take rise : The ascogonia, the paraphyses, the margin of apothecium, - and finally the 
asci. ( x  70) 

Fig. 352.  Margin of the young apothecium of Fig. 351 ,  showing hymenium of 
(faintly reddish) paraphyses ; in the subhymenium a few ascogonia, no asci ( x  540) 

Fig. 353.  A young apothecium, convex, placed in the margin of a scyphus. 
The red colour of the tips of paraphyses is here shaded dark. In the subhymenium 
numerous ascogonia can be dimly seen. ( x  122 ) ;  to the right is shown the margin of 
the same apothecium, with ascogonia and young asci. ( X  540) 
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Specimen 8. 

Fig. 354. Hymenium of a slightly further developed apothecium than in Fig. 35l. 
The first asci are in formation. ( x  540) 

Fig. 355. Hymenium with young asci and red (here dark) paraphyses - and 
ascogonia in the subhymenium; from the central part of the apothecium in Fig. 353 .  
( X  540) 

Fig. 356. 
Fig. 357. 
Fig. 358. 
Fig. 359. 
Fig. 360.  
Fig. 36l. 
Fig. 362. 

( x  965) 
Fig. 363.  

Fully developed apothecium with ripe spores. ( x  540) 
Paraphyses and unripe asci. ( x  965) 
Hymenium with one fertile ascus. ( x  965) 
Longitudinal section of pycnide. ( x  312) 
Stereo me of the pedicel of the pycnide. ( x  965) 
Conidiophores and conidia. ( x  965) 
Conidiophores, issuing from the inner, colourless wall of the pycnide. 

Young gonidial group on surface of podetium. ( x  540) 
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C L A D O N I A I N C R A S S A T A  

FLK. 

Specimen 1. 

Fig. 364. To the left a squamule of thallus primarius bearing four young sessile apothecia and 
marginal soredia. To the right : idem, seen from below; with soredia along the margin and (in part) on 
the lower surface. (x 16) 

Fig. 365.  Squamule of thallus primarius, with marginal soredia and very young primordia of apo
thecia ; the latter are of a deep brown colour ; they will gradually turn red. (x 35). Compare Fig. 380. 

Fig. 366. Two squamules of thallus primarius growing on dead wood ; in the largest squamule there 
are four young podetia, each provided with a stipes (podetium) and a brownish-black capitulum represent
ing the youngest stages of development of apothecia (hymenia) . (x 35) 

Fig. 367. To the right: Two primary squamules, the largest of which bears two young podetia with 
apothecia. The young podetia are provided with micro-squamulous gonidial cushions and, between the 
latter, a coherent corticate layer of gonidia (x 16). Separately is drawn the apex of the smallest podetium, 
seen from above ; it is crowned with a verticil of red apothecia, surrounding an apical perforation of the 
podetium. (x 35) 

Fig. 368. Top of the largest podetium of Fig. 367 ; it is likewise provided with an apical verticil of 
apothecia around a perforation. (x 35) 

Fig. 369. Primary squamule bearing a podetium, (cleft lengthwise), provided with an apical apo
thecium (hymenium), and podetial squamules. Separately is drawn the corresponding half of the apo
thecium in the interior of which several "beams" (props) of supporting stereome-tissue are visible. The 
pictures of details of the structure of the apothecium (asci, paraphyses etc.), shown in the sequel, are taken 
from this apothecium. (x 1 6) 

Fig. 370.  Top of podetium, longitudinal section, showing two young apothecia, the surfaces of which 
are blackish-brown as yet ; (they will later turn red). The sub-hymenium is artificially stained red for 
the sake of lucidness. The youngest apothecium has a few pseudo-thricogynes. Below the hymenia is the 
stereo me of the podetium, from which tissue the apothecia .have taken rise ; the brown parts of the stereo me 
are situated where later the schizogenous c avity of the podetium will be formed. 

Portion of thl' largest apothecium is shown in Fig. 379, which see! (x 122) 
Fig. 371 .  Asci and paraphyses. (x 965) 
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C L ADON I A  I N C RA S S A T A  

FLK. 

Specimen 2. 

Fig. 372  and Fig. 373 .  Fig. 372  is a fragment of a small, dead branch in which 
several primary squamules are growing ; the squamules are in part sorediose and bear 
several young, almost sessile apothecia. ( X  1 6) .  To the left of this is a considerably 
better developed podetium, with numerous podetial squamules, ending above in a 
relatively well developed group of apothecia. ( X  9) ; the latter is shown separately 
(seen from above) in Fig. 373 .  ( X  35) 

Specimen 3. 

Fig. 374 .  Three primary squamules, with sorediose margin. The squam.ule 
shown below to the left has a dark pedicel (of parallel hyphre). ( X  1 6) 

Fig. 375. Two primary squamules, each bearing a young marginal podetiull1 
with a solitary, globular apothecium. ( X  35) 

Fig. 376 .  A primary squamule with two very young podetia, ending above in 
brown apothecia being about to turn red, (a symptom of the beginning differentiation 
of paraphyses in the young hymenium). ( X  35) 

Fig. 3 7 7 .  Two podetia, with rather numerous podetial squamules . Both podetia 
are irregularly branched above ; the branches, functioning as pedicels of the apothecia, 
are brown, and their arrangem.ent seems too irregular to be interpreted as prolifications 
from an abortive scyphus ; it seems to be more related to the irregular bTanching kno\\"n 
for instance in Cladonia cCEspiticia or in the genus BCEomyces. ( X  35) 

Fig. 378 .  A young podetiull1 with its primary squamule ; above i t  i s  branched 
and provided with very young, blackish-brown apothecia ; moreover there are some 
few dark apothecia about to turn red, and finally three entirely red apothecia. ( X  35) 
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C L A D O N I A  I N C R A S S A T A  

FLK. 

Specimen 1. 

Fig. 379.  Right-hand half of the largest of the apothecia shown in Fig. 370. The bottom portion of 
the section is the stereome of the podetium from which the tissues of the apothecium take rise. To the left 
in the stereome there are some brownish hyphre in the place where thec avity of the stereome will be formed. 
The uppermost black parts represent the upper ends of the paraphyses which appear almost entirely 
opaque from the combined occurrence of two pigments : The red rhodocladonian-acid and the parmelia
brown. Just beneath this follow the basal parts of the paraphyses and the sub-hymenium of ascogenous 
hyphre (little developed as yet), and paraphysogenous hyphre. (x 540) 

Fig. 380. The youngest primordium of a podetium and apothecium recognizable as such. The 
bottom-portion of the section is the primary squamule of Fig. 365, provided with gonidia and containing a 
system of parallel, conglutinated, erect hyphre - the beginning podetium, which continues into a dark
brown "capitulum" representing a very young primordium of an apothecium, the future hymenium and 
subhymenium. There are no visible ascogonia as yet; some pseudo-trichogynes rise over the level of the 
surface. (x 540) 

Fig. 381 and 382. Two juvenile podetia breaking out from the interior of their primary squamules ; 
they are both of them provided with pseudo-trichogynes and are quite like the podetia of Fig. 366 as to 
external aspect, and quite like Fig. 383 as to internal structure. (x 1 22) 

Fig. 383 and 384. Fig. 383 shows a part of a primary squamule, from the interior of which a young 
podetium is breaking through the cortex of the squamule ; the podetium has a "capitulum", - a primordium 
of apothecium, with several pseudo-trichogynes (x 122).  The same "capitulum" is shown in Fig. 384. 
(the bottom-picture) (x 540) ; there are not as yet any visible differentiated ascogonia. Separately are 
drawn a few pseudo-thrichogynes (x 965) . There are not the slightest traces indicative of the latter being 
of sexual nature. 

Fig. 385. Top picture, portion of a primary squamule bearing whitish soredia and four black 
pycnidia ; the basal rest of a broken podetium is seen to the farthest right. (x 35) 

Bottom picture : Portion of the dark-brown pycnide-wall, from which issue several conidiophores 
with conidia. (x 965) 

Fig. 386. Top picture : Portion of a primary squamule with two pycnidia ; the left one is cut extra
axially (for which reason the dark pycnide-wall is seen in full), while the right one is cut axially, thus 
showing the conidiophores. Nowhere in the pycnide there were traces of red pigment. (x 70) 

Bottom picture : Two gonidia from the primary squamule, surrounded by tightly appressed gonidial 
hyphre without haustoria. (x 965) 
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C L A D ON I A I N C RA S S A T A  

FLK. 

Specimen 1. 

Fig. 387. A dichotomous primary squamule, ( X  35),  lower surface, (the me
dullary, lengthwise running hyph::e can be dimly seen). The distal ends of the squamules 
are breaking up into soredia ; at the base the squamule is connected with the "hypo
thallus" of almost colourless rhizoidal hyph::e (some of which are drawn separately), 
with adhering lumps of humus. There were very few (dead) gonidia in the squamule 
besides the marginal ones pictured here. Two soredia are drawn separately. ( X  540) 

Fig. 388.  Primary squamule, seen from above. The squamule is deeply ineised, 
and is more rich in gonidia than the squamule of Fig. 387 ; the distal (apical) margin 
is sorediiferous. The two squamules (Fig. 387 and 388) were both cleared and made 
transparent to show the arrangement of the gonidia. ( X  35) 

Fig. 389 . Longitudinal section of wall of podetium with a podetial squamule; 
the latter is cut almost parallel with its surface, as it stood almost on its edge. ( X  70) 

Fig. 390 . A piece of a podetial wall (longitudinal section), from which issues 
a podetial squamule ( x  1 22) ; cortex and gonidial layer of the squamule are drawn 
separately. ( x  540) 

Fig. 391 . Portion of transverse section of podetium; the stereo me is very irregular, 
in part split up into loosely cohering portions. The adjacent medulla consists largely 
of lengthwise running hyph::e, from which tr·ansversal hyph::e run towards the gonidial 
layer and cortex. ( X  1 22)  
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FLK. 

Specimen 1. 

Fig. 392. Transverse section of a gonidial cushion of the podetium, showing 
cortex, gonidial layer and medulla. ( X  540) 

Fig. 393. Left-hand picture : Portion of the stereome of the podetium, transverse 
section. ( X  540) 

Right-hand picture : Longitudinal section of stereome. ( X  540) 
Fig. 394. Part of apothecium, the margin of which is to the right in the picture ; 

(compare Fig. 369) ; there is a rather dark epithecium and very numerous asci, the 
plurality of which were unripe ; beneath the hymenium is the subhymenium of small
celled paraphysogenous and of larger ascogenous hyphre, the whole resting upon the 
stereome of the podetium. ( X  1 22) 

Fig. 395. Central part of apothecium. ( X  965) 
Fig. 396. Margin of apothecium. ( X  540) 
Fig. 397 .  Ascus and an  isolated paraphysis. ( X  965) 
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C L A D O N I A  D E F OR M I S  

HOFFM. 

Specimen 1. 

Fig. 398. Three young scyphiferous podetia, with primary squamules ; the 
margins of the scypbi are dentate, each denticle bears a young, still dark primordium 
of apothecium. ( X  3) .  The scyphi are pictured under greater magnification in the next 
figure. 

Fig. 399. Three scyphi, (from the above figure 398) ; they are entirely farinose
sorediose, with young primordia of apothecia. ( X  9) 

Fig. 400. Podetium with short, apothecia-bearing prolifications, issuing from the 
margin of scyphus ; a few podetial squamules, and in part decaying primary squamules. 
The upper parts of the podetium is entirely farinose-sorediose, the basal part is corticate. 
( X  3) .  Separately are drawn one dark and two red juvenile apothecia. ( X  35) 

Fig. 40 1 .  Two podetia with in part dying-away primary squamules ; the upper 
parts of the podetia are farinose-sorediose ;· next follows a zone of granular to micro
phylline soredia, true podetial squamules, corticate base, and finally the primary 
squamules. The young primordia of apothecia are dark brown, some of them faintly 
red. ( X  3)  

Fig. 402. Podetium with dying-away base, numerous microphylline squamules, 
and ( above) farinose-sorediose ; the ramification is rather irregular - possibly a kind 
of abortive scyphi. ( X  3).  The top of the podetium is pictured separately (seen from 
above) ; i t  has two irregular apothecia surrounding a perforation. ( X  9) 

Specimen 2. 

Fig. 403.  Seven stoutish podetia with primary squamules, growing on raw
humus. Most of them have small unripe apothecia in the margin of their scyphi. ( x  3). 
Separately is pictured a portion of margin of scyphus with three unripe apothecia, 
with brown proper margins. ( x  35).  The podetia are farinose-sorediose all over, 
except for the corticate base. Near the base some of the soredia assume the character 
of very microphylline squamules. 
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C L ADONIA DE F OR NI I S  

HOFFM. 

Specimen 1. 

Primary squamules, on  the peaty soil-substratum. ( X  9) 
Two primary squamules, issuing from the dark rhizoids "(hypo-

Fig. 406. Brown rhizoidal hyphre from the "hypothallus" .  ( X  540) 
Fig. 407. Fragment of primary squamule with two very young podetia ; the tops 

of these are nearly globular (not scyphiform !) ; the largest of the podetia is drawn 
separately in Fig. 409 and 410 .  ( X  35) 

Fig. 408. A somewhat older podetium in its primary squamule ; the top of it 
is still brownish, but a shallow depression in its cenh'e indicates the beginning formation 
of a scyphus. ( X  35) 

Fig. 409. The laTgest of the podetia pictured in Fig. 407,  breaking out from the 
primary squamule ;  the "head" of it is drawn separately in Fig. 4 10 .  

Fig. 4 10 .  Capitulum of the podetium of Fig. 409 ; i t  is formed of entangled 
hyphre, containing no ascogonia. ( X  540) 

Fig. 41 1 .  The top of the podetium to the left in Fig. 41 3 ;  the young scyphus is 
formed of brownish hyphre, issuing directly from the steTeome of the podetium. ( X  122) 

Fig. 4 1 2. Margin of the scyphus shown in Fig. 41 1 .  ( X  540) 
Fig. 4 13 .  To  the left : A very young podetium in a still more advanced stage of 

development than that in Fig. 408 ; the formation of a young scyphus, the margin of 
which is light ochraceous and shining, is very distinct ; it is drawn sepaTately in Fig. 
4 1 1 .  ( X  1 6).  In the middle a young scyphiferous podetium in its primary squamule. 
In the margin of the scyphus theTe are beginning denticles ; most of the podetium (and 
scyphus) is sorediose ;  at the base it is corticate. ( x  1 6) ;  the scyphus is drawn separately. 
( X  35) 
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HOFFM. 

Specimen 1. 

Fig. 4 14 .  Sorediose wall of podetium in longitudinal section. ( X  1 22) 
Fig. 4 1 5.  Longitudinal section of podetial wall, showing stereome (to the right), 

arachnoid medulla of chiefly longitudinal hyphre, and a few small soredia. ( X  540) ; 
separately : A soredium. ( X  965) 

Fig. 4 1 6 .  Longitudinal section of a podetial squamule. ( X  122) ; separately, 
cortex (and four gonidia from the distal margin of the squamule. ( x  540) 

Fig. 4 1 7 .  Cortex, gonidial layer and portion of medullary layer of the podetial 
squamule. ( X  540) 

Fig. 4 1 8. Transverse section of a partly corticate portion of podetium ;  the stereome 
is very indistinctly limited against the arachnoid medulla, the two kinds of tissues are 
so to speak mingled together in a very irregular way. ( X  1 22) 

Fig. 4 19 .  Cortex, gonidial layer and adjacent medulla of the section shown in  
Fig. 4 18 .  ( X  540) 

Fig. 420. Stereome of the section shown in Fig. 4 18 .  ( X  540) 
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C L A D ON I A D E F O R M I S  

HOFFM. 

Specimen 1. 

Fig. 42 1 .  Longitudinal section of upper part of sorediose podetium, continuing 
into a marginal portion of an apothecium. ( X  1 22) 

Fig. 422.  Portion of apothecium, vertical section, showing epithecium, para
physes, asci, sub-hymenium, and the stereome, from which all the tissues of the apo
thecium have arisen. ( X  540) 

Fig. 423. Asci and paraphyses ; one of the paraphyses is branched, the others 
are simple. ( X 965) 

Fig. 424.  Pycnide, longitudinal section ; it is placed in the sorediose margin of 
a scyphus, and its tissues are all derived from the stereome of the scyphus. The wall 
of the pycnide is composed of an outer, brown layer of hyphre, and an inner layer 
of colourless hyphre ; from the latter layer the conidiophores take rise. ( X 540). Separate
ly some codidiophores and conidia are drawn. ( X  965). The pycnide was not fully 
rip e ;  it contained no slime as yet, and the ostiole was scarcely open ; there was no r ed 
pigment in any part of the tissues (possibly an accoun,t of its immature stage) . The 
section drawn here is slightly eXh·a-axial, showing therefore part of the pycnide-wall 
deeper down in the section. ( x  540). 

Specimen 2. 

Fig. 425 .  Vertical section of onc of the unripe apothecia pictured in Fig. 403 ; 
the hymenium consists of paraphyses only, the tips of which are coloured red, with 
remains of the brown pigment being present in the apothecium prior to the formation 
of the red pigment. In the subhymenium the first ascogenous cells have made their 
appearance. The hymenium is surrounded by a margin of brown hyphre, (with a 
granular substance deposited among them), issuing - as all the tissues of the apothecium 
- from the stereo me of the podetium. ( x  540).  

Fig. 426.  A similar apothecium as in Fig. 425 with more distinct paraphyses 
and more numerous ascogonia. ( X  540). 
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C L A D O N I A B E L L I D I F L OR A 

(ACH.) SCHAER. 

A Swedish specimen. 

Fig. 427 . A primary squamule ; it is dying away at the base and partly white, partly brownish 
beneath. ( x  9) 

Fig. 428. An erect squamule of thallus primarius, dying. away at the base and bearing two podetia 
issuing from the surface. The youngest podetium has an obtusely-roundish, brownish top (pictured separate
ly in X 35), and small gonidial cushions. 

The larger podetium is crowned by a narrow scyphus with a plane brown diaphragma and beginning 
apothecia of partly brown, partly red colour. ( x  9) 

Fig. 429. Two very young shallow scyphi with brown diaphragm a and young brown marginal 
primordia of apothecia. ( x  35) 

Fig. 430. A very young scyphus with marginal young apothecia, the colour of which is about to 
turn red, (from being so far dark brown). ( x  35) 

Fig. 431. A young scyphus ; it is shallow as yet and (exceptionally) pierced by a small central 
rent. There are eleven marginal pycnidia, two of which are still closed, while the other nine are open and 
mature ; the red colour is due to the red conidiophores (and red pycnidial slime) surrounding the ostioles. 

Besides there is one prolification, crowned above by a verticil of young red, (still sporeless) apothecia. 
( x  35) 

Fig. 432. Podetium with a narrow scyphus, provided with several marginal apothecia - and 
numerous podetial squamules. ( x  3) 

Fig. 433. Podetium, dying away at the base. There is one rather indistinct scyphus with one sessile 
apothecium and one clavate prolification, ending above in a system of irregular, in part confluent apothecia. 
( x  3) 

Fig. 434. To the left, a long slender podetium, dying away at the base, richly beset with squamules, 
provided above with a narrow scyphus almost buried among the podetial squamules. The cavity of the 
scyphus is smooth, corticate, gonidiiferous, without squamules. From the margin of the scyphus rise several 
fresh prolifications, ending in small scyphi with marginal primordia of apothecia and some few pycnidia. 
( x  3). Central picture, a similar podetium. ( x  3). To the right, the scyphus of the same podetium, with 
marginal pycnidia and two apothecia-bearing prolifications. ( x  9) 

Fig. 435. Two podetia, cleft lengthwise to show the interior cavity, the stereo me of which is brownish ;  
both podetia are dying away at their bases. ( x  3) 

Fig. 436. Hymenium, seen from above, showing tips of paraphyses and asci. ( x  965) 
Fig. 437. Pycnide, (longitudinal section), situated in the margin of a scyphus, the outside of which 

is to the left in the picture. ( x  965) 
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C L A D O N I A  B E L L I D I F L ORA 

A Swedish specimen . 

Fig. 438. Top picture : Portion of podetium, transverse section. ( x  1 22) .  Bottom 
picture : Portion of the same section, showing the smooth transition from the stereo me 
(below in the picture) to the arachnoid medulla and gonidial hyphre. ( x  540) 

Fig. 439.  Top picture : A podetial squamule giving rise to a young podetium ; 
the latter consists of a central solid strand of parallel, conglutinated hyphre (the begin
ning �tereome-cylinder), the surface of which is covered by length"wise arranged hyphre, 
(below to the left in the picture), constituting the beginning arachnoid medulla, gonidial 
tissue and cortex, which are not diflerentiated as yet. Below to the right the very top
cells of the young podetium are seen. 

Just below the podetial squamulc two medullary hyphre of the samc are pictured. 
( X  1 22 and 540) 

Fig. 440.  Cortex and gonidial layer of podetium (longitudinal section). (X 965) 
Fig. 44 1 .  Portion of old, basal part o f  podetium ; it is brown and in beginning 

decay ; the gonidia \\'ere distinctly dying-away and decayed. (Transverse section) . 
( X  70 )  

Fig. 442 . Longitudinal section of podetial squamule ; the stereome of the podetiu111 
is to the right in the picture. 

Fig. 443. Young apotheeium, situated in the margin of a scyphus. The tips of  
the paraphyses are red ; asci are not developed as yet, but in the sub-hymenium nume
rous ascogenous hyphre are present. Just beneath the margin of the apothecium the 
superficial hyphre are brownish and entangled, enclosing scattcred gonidia, the whole 
of it representing the beginning cortex and gonidial layer. (Onc of these gonidial algre. 
wrapped up in brown hyphre, is shown separately. ( X 540» . 

To the right in the picture is a portion of the stereo me of the podetium.( X 540) 
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(ACH.) SHAER. 

A Swedish Specimen. 

Fig. 444. Ivlargin of a very young apothecium ; the dark hyphre were brown. 
( X  540) 

Fig. 445. Hymenium with numerous imm.ature asci ; in the sub-hymenium 
several ascogenous hyphre. ( X  540) 

Fig. 446. Four ripe asci (from an apothecium. containing almost exclusively 
such ones) ; two isolated spores ; a group ' of unbranched paraphyses, and the tips of 
four other paraphyses ; the tips of paraphyses are red, and by a slight pressure the 
pigment is detached as a cloud of numberless minute granules . . ( X 965) 

Fig. 447 .  Wall of pycnide, with conidiophores and conidia. ( X  540). Separately : 
Two groups of conidiophores with conidia . ( X  965) 
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PLATE 67. 

C L A D O N I A U N C I A L I S  

(L.) HOFFM. 

Specimen 1 .  

Fig. 448. A lump of sandy raw-humus, bearing two species of Cladonia ; on the 
top : Cladonia un cia lis ; deeper down : C ladonia pityrea ; the latter is dealt with separately 
in  the description of that species (which see !) .  

The young specimen of Cl.  uncialis is important and interesting in having still 
preserved its thallus primarius, which will apparently die away very soon. From the 
almost crustaceous, granular or microphylline thallus several very young podetia 
take rise ; these are all branched, dichotomous, tritomous or verticillate, the verticils 
issuing from the margin of a shallow, impervious scyphus. ( X  9) 

Specimen 2.  

Fig. 449. Granular, crustaceous thallus, with six very young podetia, growing 
on dead and decayed plant-remains. ( X  35) 

Specimen 3. 

Fig. 450.  A very young specimen with granular primary thallus and podetia. 
( X  9) 

Specimen 4. 

Fig. 45 1 .  A cushion-shaped specimen o f  entangled podetia with brown tips.  ( X  2) 

Specimen 5. 

Fig. 452.  Three podetia showing mode of branching. ( X  2) ; above to the left :  
Top of  podetium. ( X  4) 

Fig. 453. Richly branched podetium with dying away base. ( X  3) 
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C L A D O N I A U N C I A L I S  

(L.) HOFFM. 

Specimen 6. 

Fig. 454. Top of fertile podetium, with open axils surrounded by verticils of 
fertile branches. ( X  4). To the left : A brown branch issuing five slender branches 
with apical primordia of apothecia ; ( x  35) ; one of these is shown separately in lon
gitudinal section ( X  70), stained red ; the anatomy of the branches is seen under larger 
magnification in Fig. 470, where it can be seen that the red part of the section represents 
a well developed system of ascogonia. 

Fig. 455. Top of podetium, with open axil (scyphus), surrounded by fertile 
branches. ( X  1 6) 

C L A D O N I A Z O P F I I  

WAINIO. 

Specimen 1. 

Fig. 456.  A cushion-shaped individual, growing on raw-humus ; the marginal 
podetia are prostrate. ( x  3) 

Fig. 457 .  Primary squamules, three of which are provided "vith young podetia. 
( X  9) 

Specimen 2. 

Fig. 458. Top of podetium with a narrow, impervious scyphus, from the margin 
of which several pycnide-bearing hranches take rise. ( X  9).  Ahove a subulate branch 
with three pycnidia is shown separately. ( X  35) 

Specimen 3. 

Fig. 459. A whole cushion of entangled podetia, strongly diflering from other, 
normal cushions of the species. The dark colour is due to the occurrence of a dark 
brown Hyphomycete parasitic on the cortex. The knotted appearance is due to lots of 
small cecidia brought about by a parasite ; ( X  3) 

Fig. 460. Part of a bro\vnish podetium with numerous cecidia, caused by a 
parasitic fungus immersed in the lichen ; ostioles of  the fungi are very numerous. 
( x  35) 
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C L A D ON I A U N C I A L I S  

(L.) HOFFM. 

Specimen 1. 

Fig. 461 .  Top picture : Transverse section of a very young podetium, which still is nearly massive, 
provided with small lacunre in the stereome ; later the podetia will become hollow, with a central stereome 
cavity. ( x  122). To the right : Two gonidia with surrounding gonidial hyphre. (x 965) 

Bottom picture, cortex, gonidial layer and portion of stereome. The cortical hyphre are richly beset 
with very minute yellow granules, conveying to the podetia the yellow colour characteristic of the species. 
(x 540) 

Specimen 2. 

Fig. 462 . To the left : Primary thallus with a very young podetium ( x  70) ; to the right : One of 
the gonidial cushions of the podetium ; the whole surface of podetium is covered with a somewhat loose, 
arachnoid cortex, and the stereome is rather short-celled. ( x  540) 

Fig. 463. Vertical section of granular primary thallus, growing on dead, black plant-remains ;  
above i n  the figure i s  a piece of a podetium, grazed b y  the microtome knife. ( x  1 22) 

Fig. 464. Vertical section of primary thallus. ( x  540) 

Specimen 3. 

Fig. 465. To the left : Apex of podetium, longitudinal section ; hyphre of the surface are brown ; 
two gonidial algre are present in the left side of the section. ( x  540) . To the right : Two anastomosed stere
ome hyphre from the same podetium. ( x  965) 

Fig. 466. 
Fig. 467. 

Specimen 6. 

Transverse section of podetium, with a few gonidial cushions. ( x  70) 
Transverse section of podetium, with one group of gonidia. ( x  540) 

Specimen 7. 

Fig. 468. Three young specimens, formed by fragments, of podetia ;  above to the left : An upright 
young podetium, issuing from a prostrate fragment of an old podetium ( x  9) ; to the right : A fragment 
of podetium standing upwards down, fastened to the substratum by means of hyphre issuing from the tips 
of the branch ; two lateral, dark branches are in formations on it. (x 9). 

Bottom picture : Prostrate fragment of old podetium, with six small lateral branches being about to 
found a fresh cushion-shaped specimen. ( x  9) 
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C L A D ON I A U NC I A L I S  

(L.) HOFFM. 

Specimen 6. 

Fig. 469. To the left : Longitudinal section of wall of podetium, with two gonidial 
cushions, separated by a gonidia-less area ( x  1 22) ; above to the right : A gonidialess 
area, in which cortex and stereome are in direct contact ; below this : Gonidia-provided 
part of podetium, (longitudinal section) .  ( X  540) 

Fig. 470 .  Apical branch of podetium containing a primordium of apothecium ; 
compare Fig. 454 .  The cenh·al hyphre, (here shaded dark), are ascogenous ; above 
these the paraphyses are in formation. ( X  540) 

Fig. 47 1 .  Isolated ascogonia, showing m.ode of  branching ; only the cell-lumina 
are shown. ( X  965) 

Fig. 472.  Longitudinal section of four apothecia , all of them having a well 
developed system. of ascogonia beneath the hymenium ; the two upper sections magnified 
1 22 ;  below to the left : Two apothecia ( X  70) ; to the right : Part of the brown tissue 
from the surface of the branches bearing the apothecia.  ( X  540) 

Fig. 473 .  Margin of apothecium, with numerous unripe asci ; in the sub-hymenium 
numerous ascogonia ( X  3 1 2) ; separately are shown sporeless asci, asci containing 
unripe spores (without cell-walls), and paraphyses. ( X  965) 

Fig. 474 .  Hymenium with unripe asci, and sub-hymenium with a richly developed 
system of ascogonia. ( X  312)  
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C L A D O N I A Z O P F I I  

VVAINIO. 

Specimen 1. 

Fig. 475 .  To the left : Primary squamule with a very young podetium cut length
wise. ( X  35) 

To the right : Top of the same podetium. ( X  540) 

Specimen 2. 

Fig. 476 .  Details of podetia .  From left to right are shown : 1)  Top-branch of 
podetium with pycnidia. ( X  9) .  2 )  entire podetium ( x  3), nearly purely dichotomous ; 
(a single top-branch of this is drawn separately under greater magnification ( X  35» ; 
3) a whole podetium, in part dichotomous, in part indistinctly scyphiferous ; 4) a di
stinctly scyphiferous podetium protruding from a group of dying-away podetia ( x  3) ; 
to the left of the podetium a dichotomous branch ( X 35) and a branch bearing three 
pycnidia ( X 35) are shown separately. 

Fig. 4 7 7 .  Top of podetium showing in part dichotomous branches, in part 
distinct scyphi. ( X  3) .  Separately, top of branch with eight pycnidia. ( X  35) 

Fig. 478 .  Prostrate old podetium ( X  2 )  from the dorsal side of which issue 
erect podetia ; black lumps of humus adhere to the In·osh·ate part by means of hyphre 
spreading in the substratum (compare Fig. 48 1 ) .  Separately is shown a piece of the 
podetium, with lumps of humus and grains of sand. ( X  9) 

Fig. 479 .  Top picture : Apical part of prostrate podetium, to the left are some 
tips of branches about to "take root" in the subsh·atum ( x  4) ; Bottom picture : Tip 
of a podetial branch, dissolving into brush-like haptera spreading in the substratum. 
( x  9).  One of the hyphre is shown separately. ( X  540) 
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C L A D O N I A Z O P F I I  

WAINIO. 

Specimen 2. 

Fig. 480. Transverse section of normal podetium ( X  70) ; a portion of it is 

drawn under greater magnification ( X  1 22) ; note the very irregular stereome. Sepa

rately is shown the transition from a normal medullary hypha to the small gonidial 

hyphre. ( X  965) 

Fig. 48 1 .  Transverse section o f  prostrate podetium (compare Fig. 479). I n  the 

dorsal part of it some few living gonidia, susceptible to staining, are present as yet, 

while by far the greater part of the gonidia are dead, empty and compressed, their 

cell-walls staining blue by addition of ZnCI2 +iodine. All hyphre are alive and apt to 

staining as yet ; but little by little even these will die away. From the ventral side of 

the podetium brushlike systems of hyphre spread in the subsh·atum. ( X  70) 

Fig. 482. Transverse section of part of a normal wall of podetium, showing 

cortex of thick-walled hyphre, in part yellowish from a very finely granular substance, 

deposited between the hyphre ; next a gonidial layer and a lacunose stereome. ( X  540) 

Fig. 483.  Longitudinal section of wall of podetium;  the stereome is to the left. 

( X  1 22) 

Fig. 484. Longitudinal section of wall of podetium ;  to the right is cortex, to the 

left the gonidial layer ; the stereome is omitted. ( X  540) 

Fig. 485. Stereo me of podetium ; the hyphre are conglutinated and largely 

anastomosed. ( X  965) 
Fig. 486. A cortical hypha of podetium, isolated by pressure. ( x  965) 
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C L A D O N I A Z O P F I I  

WAINIO.  

Specimen 2. 

Fig. 487 . Gonidial layer of podetium. ( x  965) 
Fig. 488. A pycnide, longitudinal section ( x  122) ; to the left of it conidiophores and conidia ( x  

965) ; to the right anastomosed hyphre from the stereome of the podetia. ( x  965) 
Fig. 489. Transverse section of podetium with two pycnidia. ( x  122) 
Fig. 490. A narrow scyphus with marginal branches and several pycnidia. ( x  1 22) 

Specimen 3. 

Fig. 491. Three transverse sections of podetia attacked by parasitic fungi ( x  122) .  Below to the 
left are two specimens of a parasitic ascomycete (compare Fig. 492) ; top picture, a similar ascomycete ; 
to the right, an ascomycete (above in the picture) and a parasitic fungus, Phoma sp.,  (below in the picture) . 

Fig. 492. Transverse section of wall of podetium ; in cortex a parasitic fungus is present; it is provided 
with a globular, blackish-brown perithecium of few layers of hyphre; almost one half of the perithecium 
is filled with a colourless mass of small-celled conglutinated hyphre, from which a hymenium of colourless 
paraphyses takes rise ; the paraphyses are somewhat branched at the tips. One sole ascus was seen, contain
ing a cytoplasm, in which apparently six colourless spores were in formation, though unripe as yet. ( x  
540). To the right : Ascus and paraphyses. ( x  965) 

Fig. 493. Piece of cortex of podetium, partly seen in surface view. The individual hyphre of cortex 
are dimly seen, together with the fInely granular yellowish substance, deposited in their cell-walls ; some 
few gonidia are dimly seen under the cortical cells. Spreading over the cortex is a Hyphomycele consisting 
of brown, branched hyphre, h ere and there breaking up into catenate rows of spheroidal spores. 

In the section the perithecial wall and the colourless, branched paraphyses of the above mentioned 
ascomycete are also present. ( x  540) 

Fig. 494. Section of podetium (with stereome and central cavity) . Three perithecia of a parasitic 
Phoma sp. are embedded in the medulla of the podetium, having an ostiole on a level with the surface of 
the cortex. ( x  122) 

Fig. 495. Longitudinal section of the parasitic Phoma sp. ,  immersed in the cortex and gonidial 
layer of the lichen ( x  540) . The ostiole of the parasite is dark brown, the other parts of the perithecium 
are light brownish. 
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C L A D O N I A  F U RCA T A  

SCHRAD. 

Specimen 1. 

Fig. 496. Primary squamules with two young subulate podetia ; in several 
squamules there are small circular pits surrounded by a raised ring of cortex of the 
squamule - the first recognizable marks of primordia of podetia, the anatomy of 
which is shown in Fig. 507 and 508.  ( x  1 6) 

Specimen 2. 

Fig. 497 . A small specimen in a slightly more advanced stage o f  developm ent 
( X  9) than specimen 1 .  

Specimen 3. 

Fig. 498. This specimen is still morc advanced than specim.en 2, inasmuch as 
its podetia are branched and in part provided with pycnidia . ( x  6). Separately is 
shown a dichotomous top of podetium with two pycnidia. ( X  1 6) 

Specimen 4. 

Fig. 499.  Part o f  a fully developed individual, composed of sterile and fertile 
podetia, richly branched, dying away at the base ( X  2)  

Fig. 500.  Top of fertile podetium, with pierced axils and distinct gonidial cushions. 
( X  9) 
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C L A D ON I A F U RCA T A  

SCHRAD. 

Specimen 4. 

Fig. 5 0 1 .  Two fertile podetia with numerous apothecia ; one of the podetia has 
a longitudinal fissure ( X  3) ; at the base the podetia are dying away. 

Specimen 5. 

Fig. 502 .  Fertile podetia ; the axils are perforated, and in several places the per
forations continue into longitudinal lateral fissures through the wall of podetium . 
( X 3 Yz) 

Fig. 503.  Top of fertile podetium showing apothecia, perforated axils, and lon
gitudinal fissures. ( x  9) 
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C L A D ON I A F U R C A T A  

SCHRAD. 

Specimen 6. 

Fig. 504.  A whole cushion-shaped individual of peculiar twisted and distorted 
sterile podetia, dying away at the base. In all probability the specimen must be looked 
upon as being abnormal and misshapen under some unknown influence. A particular 
sh'uctural feature is the occurrence of numberless lateral, adventitious, erect branches, 
taking rise along the turned-up sides of the podetia. ( X  3) 

Fig. 505 .  One isolated podetium showing mode of branching ; note the numerous 
lateral adventitious erect branches. ( X  5)  

Fig. 506. Five pictures elucidating the origin of the adventitious branches. 
Top figure : The crooked apex of an old podetium ;  its surface is knotted owing 

to rather swollen gonidial cushions ;  froITl the turned-up side numerous adventitious 
branches take rise. ( X  1 6) 

Next follows a gonidial cushion ( X 60) with a ring-shaped protrusion surrounding 
a dark disc - the whole of it representing the youngest recognizable indication of a 
primordium of podetium, the anatomy of which is pictured in Fig. 528 .  Beneath this 
follow two dark young podetia, just breaking out form their gonidial cushions. ( X  60).  
Finally, the bottom figure shows one dark podetium in profile, and another primordium 
seen from above. ( X  35).  The anatomy of these podetia is drawn in Fig. 527,  528,  
529, 530. 
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C L A D O N I A F U R C A T A  

SCHRAD . 

Specimen 1. 

Fig. 507 .  Bottom picture, longitudinal section of primary squamule with a very 

young primordium of podetium (compare Fig. 496). ( X  70).  Separately are shown 

some few medullary hyph::e of the squamule, and cortex with gonidial layer. ( x  540) 

Fig. 508.  The primordium of podetium of Fig. 507, shown in greater magnifi

cation ( x  540) ; the primordium is made up of conglutinated hyph::e issuing from the 

gonidial layer and upper medullary layer ; above it is covered by a thick cuticle ; to 

the left six hyph::e protrude over the level of cortex ; they may be called pseudo-tricho

gynes ; their function is unknown ; ( Similar pseudo-trichogynes are met with and pictured 

in Cladonia incrassata. ( X  540) 

Specimen 2. 

Fig. 509. Longitudinal section of primary squamule with a simple subulate 

podetium. ( X  35).  Separately are shown dark and light hyph::e from the apical meristem 

of the podetium ( x  965), from its surface and its interior respectively. On the right : 

The uppermost gonidial alga near the top of poctetium, entangled among brown super

ficial hyph::e. 

Specimen 3. 

Fig. 5 1 0 .  Pycnide ( X  70), conidiophores and conidia o f  the young specimen 3 .  

( X 965) 

Specimen 4. 

Fig. 5 1 1 .  Transverse section o f  podetium. ( x  70) 

Fig. 5 1 2 .  'Wall o f  podetium, transverse section ( x  540) ; separately is shown the 

structure of cortex and the other tissues of a gonidialess area of the podetium. ( x  540) 

Fig. 5 1 3 .  Longitudinal section o f  wall o f  podetium. ( x  1 2 2) 

Fig. 5 1 4 . Longitudinal section of wall of podetium; the stereome is in part 

omitted. ( x  540) 
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SCHRAD. 

Specimen 4. 

Fig. 5 1 5 . Longitudinal section of fertile branch of podetium;  the sub-hymenium . 

(here shaded dark) is very rich in ascogenous hyph:E. ( X  70) 

Fig. 5 1 6. Margin of apothecium ; note the richly developed ascogenous hyph:E 

in the sub-hymenium ( X  965). Separately are shown two paraphyses and an ascus 

with unripe spores. ( X  965) 

Fig. 5 1 7 .  Hymenium and sub-hymenium from the central part of the apothecium. 

( X  965) 
Fig. 5 1 8 . Two pycnidia. ( X  70) 
Fig. 5 19 .  Longitudinal section of branch of podetium with an  apical pycnide 

( X  3 12) ; above to the right : Dark hyph:E from the outer wall of pycnide ( X  965) ; 

above to the Tight : Conglutinated hyph:E from the inneT layer of the pycnide-wall 

( X  965) ; below to the right : Stereo me-hyph:E from the pedicel of the pycnide. ( X  965) 

Specimen 5. 

Fig. 520. Transverse section of canaliculate podetium of the type shown for 

instance in Fig. 503.  In one place gonidia are lacking. ( x  1 22) 
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SCHRAD . 

Specimen 5. 

Fig. 521 .  Longitudinal section of wall of podetium, with one podetial squamule ; in the latter is a 
system of conglutinated, thick-walled hyphre of the same type as the stereome. ( x  122) 

Fig. 522. Distal part of podetial squamule, longitudinal section. ( x  540) 
Fig. 523. One of the canaliculate, fertile top-branches pictured in Fig. 503. The left-hand side of 

the branch is a naked stereo me ; to the right the branch is covered with arachnoid hyphre with gonidia, 
and a solitary gonidial cushion. In the subhymenium (here shaded darker) lots of ascogenous hyphre are 
present. ( x  1 22) 

Fig. 524. Margin of apothecium. ( x  540) 
Fig. 525. Surface view of hymenium. ( x  540) 
Fig. 526. An isolated ascus with unripe spores, and an isolated paraphysis ( x  965) ; unripe asci 

and paraphyses connected with sub-hymenium. ( x  540) 

Specimen 6. 

Fig. 527 .  Fig. 527, 528, 529, 530 show successive stages of development of the adventitious lateral 
branches of podetia pictured in the above Fig. 504, 505, 506. Fig. 527 : Transverse section of podetium with 
an adventitious, endogenous branch breaking out from its mother-branch. ( x  122) 

Fig. 528. The same endogenous branch as in Fig. 527 in larger magnification ( x  312) ; separately 
are shown hyphre from its dark meristem, conglutinated hyphre deeper down in the interior, and finally 
stereo me hyphre from the basal part of the endogenous branch. ( x  965) 

Fig. 529. A more developed adventitious branch (with stereo me cavity), protruding from its mother
podetium ( x  122) ; separately : Dark meristem-hyphre ( x  122), and young stereo me hyphre from the en
dogenous branch. ( x  965) 

Fig. 530. An adventitious branch with apical, dichotomous branches ; its stereome cavity is separated 
from the cavity of the mother-branch. ( x  16) 
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PLATE 80. 

C L A D O N I A S U RRE C T A  

(FLK.)  SAND ST. 

Specimen 1. 

Fig. 531 . A well developed tuft in which most of the primary squamules have 

died away ; at the margin of the tuft several podetia are prostrate, otherwise they are 

ascending or erect, with dying-away base. ( x  3) 

Fig. 532 .  Primary squamules, on the sandy substratum. ( X  35).  The upper 

figure shows a primary squamule, growing on a particle of a dead plant ; cortex of the 

squamule is in part sprinkled with mineral particles. ( x  35) 
Fig. 533. A small group of podetia together with a fragment of the substratum, 

in which a few primary squamules can be seen. ( X  3) 

Fig. 534.  A piece of the preparation shown in Fig. 533 ( x  9) ; (at the bottom of 

it) a small area of the substratum with primary squamules, one of which is provided 

with a podetium ; the top of this is branched and perforated ; at the base it is covered 

with a cracked-arealate cortex, as shown in the right-hand picture. ( X  35) 

Fig. 535. One of the top branches of Fig. 534, with apical pycnidia and granular 

surface. ( X  35) 

Fig. 536. Two pieces of the sandy substratum, with primary squamules, (some 

of which are already being buried under a layer of drifting mineral and organic par

ticles), and rather young podetia, presenting a rather irregular mode of branching, 

dichotomous and polytomous, in part reminding of abortive scyphi. ( X  6). To the right 

is shown a bifurcation with two apical pycnidia and hairlike haptera issuing from the 

tips of the branches. ( X  35) 

Specimen 2.  

Fig. 537 .  Top of podetium with a group of lateral ach-entitious branches. ( X  9) 

I I 
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PLATE 81.  

C L A DON I A S U RR E C T A 

(FLK.) SANDST. 

Specimen 1. 

Fig. 538.  Top of fertile podetium ( X  9) with apothecia (above) and a single 

pycnide ; the latter is shown separately ( X  35) ; the white areas of the surface are 

decorticate,- faintly felt-like, with scattered gonidia (as shown in Fig. 556 which see 1) ; 

the brownish areas are naked stereome. The whole of this figure is part of the podetium 

pictured in Fig. 539, more precisely the right branch of the three top-branches of that 

podetium. 

Fig. 539. A whole podetium with dying-away base ( X  3) ; the surface is partly 

whitish, felt-like, partly granular-scabrid, partly naked, brown stereo me, or squamulous. 

Three pycnidia are shov,rn separately. 

Fig. 540. Brown, naked stereome of the podetium, in part with podetial 

squamules. ( X  35) 

Specimen 2. 

Fig. 541 . To the left : Top of podetium, 'with young apothecia ( X  1 6) 

In the middle : Branched podetium, with dying-away base ( X  3) ; separately is 

shown a fertile top-branch. ( X  9) 
To the right : Part of squamulous podetium. ( X  9) 

C L A DON I A R A N G I F OR M I S  

HOFFM. 

Specimen 2. 

Fig. 542.  A whole cushion-shaped specimen, without primary thallus ; the 

podetia are dying away at the base ; the cenu'al podetia are erect, the marginal ones 

are ascending or prostrate. All podetia are sterile ;  the specimen is rather dark because 

it grew in a locality exposed to su'ong insolation. ( x  1 Y2) 
Fig. 543. Top ofpodetium ,vith very distinct gonidial cushions and dark meristems 

at the tips of the ultimate branches ; separately is shown a system of branchlets with 

light tips .  ( X  9) 



I I 

PLATE 8 1 .  

Fig. 538 

Fig. 543 

CLADONIA SURRECTA (FLK.) SANDST. 

O. Cal/@e del. CLADONIA RANGIFORMIS HOFFlVI. 



PLATE 82 .  

C L A D O N I A  RA N G I FOR lVI I S  

HOFFM. 

Specimen 1. 

Fig. 544.  Portion of a cushion-shaped specimen. Primary squamu les have died 
away ; the podetia are dying away at the base. ( X  3) 

To the left : Top of podetium, 'with pervious axils and very distinct gonidial cushions ; 
the dark tips of the ultimate branches are mostly meristems . ( x  9) .  A specimen of 
Pannelia physodes is epiphytic on one of the podetia. 

Fig. 545. A fertile podetium, with dying-away base ; the ramification is very 
irregular, the axils wide open ; several longitudinal rents pierce the wall of the podetium. 
( x  9) .  Above to the right : Top-branches with fOUT apical pycnidia (from another 
podetium). ( x  35) .  Below to the right : Top-branch with a cluster of apothecia ( x  35), 
painted in moistened state (and therefore swollen and somewhat translucent). 

Fig. 546. Top-branch of fertile podetium ; the greenish-yello'w patch on the 
podetium is due to a chemical test with KO H .  ( X 9) .  Two pieces of a moss and a dead 
plant-fragment adhere to the podetium. 

Fig. 547 .  Apical apothecia and one pycnide on a top-branch with pervious axils .  
( x  35)  

Specimen 2. 

Fig. 548 .  A richly branched podetium with distinct gonidial cushions. ( X  3) 
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PLATE 83. 

C L A D O N I A  S U RR E C T A 

(FLK.) SAKDST. 

Specimen 1. 

Fig. 549. Pictures illustrating the mode of branching and the nature of the surface 

of the podetia. 

Below to the left : Top branch, reminding of a scyphus, with a perforation, surround

ed by a verticil of pycnidia-bearing branchlets ; small granular gonidial cushions 

alternate with gonidialess, decorticate areas. ( X  9) 

In the middle : Upper part of podetium, the axils are partly perforated, partly 

impervious ( X  5), many tips of the ultimate branchlets bear apical pycnidia (one of 

the branches, with three pycnidia, is shown separately above). ( X  35) 

Below to the right : Polytomous top branch with pycnidia. ( X  35) 

Fig. 550. A young primary squamule, longitudinal section ( X  540) ; below, 

part of its gonidial layer. ( x  965) 
Fig. 551 . Longitudinal section of another primary squamule, the medullary 

hyphre of which are densely beset with a granular white substance. Cortex is in part 

covered with indeterminable lumps of detritus .  ( X  540) 

Fig. 552. Transverse section of podetium ; its surface is in part decorticate, 

finely felt-like, in part corticate and granular. ( X  70) 

Fig. 553 .  Decorticate part of podetium, with adjacent portion of stereome ; 

the surface is somewhat arachnoid or felt-like, with a small group of gonidia ; the 

latter will presumably by degrees be covered with a cortex. ( x  540) 

Fig. 554. Longitudinal section of podetial squamule, shown in Fig. 555 ; the 

interior of the squamule is of stereome-character. ( x  540) 
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PLATE 84. 

C L A D O N I A S U R R E C T A  

(FLK.) SANDST. 

Specimen 1. 

Fig. 555. To the left :  Longitudinal section of wall of podetium, with a podetial 

squamule, a decorticate and felt-like area, and gI'anular gonidial cushions. ( X  70) .  

Above to the right : Uppermost part of the podetial squamule, showing the h'ansition 

from the podetium to the squamule. ( x  540) 

Below on the right, stereome of podetium. ( X  965) 

Fig. 556. Above to the right : Longitudinal section of a branch, with apical 

apothecium ( x  1 22) ; the surface of the branch is whitish, feltlike, with scattered 

gonidial algre, as can be  seen in the section above to the left. ( X  540) 

Bottom picture : Surface view of hymenium. ( x  965) 

Fig. 557 .  Margin of apothecium ; in the sub-hymenium numerous ascogenous 

hyphre can be  seen ( X  540) ; separately are shown asci with immature spores (with

out cell-walls), and isolated paraphyses with brown apices. ( X  965) 
Fig. 558.  Longitudinal section of pycnide ( x  3 1 2) ;  to the right the pedicel is 

provided with four soredia ; separately : Parts of wall of pycnide, and conidiophores. 

( x  965) 
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PLATE 85. 

C L A D O N I A S U R R E C T A  

(FLK.) SANDST. 

Specimen 2. 

Fig. 559. Podetia with dying-away base. 

Fig. 560. Paraphysis and asci in different stages of  development ; all spores were 

unripe. ( x  965) 

C L A D O N I A R A N G I F O R M I S  

HOFFM. 

Specimen 1. 

Fig. 561 . Transverse section of podetium. ( X  1 22) .  Separately : A medullary 

hypha, giving rise to short-celled gonidial hyphre. ( x  965) 
Fig. 562. Transverse section of wall of podetium ; cortex is brownish from a 

diffused pigment ; its surface is provided with a colourless cuticle. ( x  540) 

Fig. 563. Longitudinal section of wall of podetium. ( x  1 22) 
Fig. 564. Stereome, stratum myetohyphicum and part of the gonidial layer of 

the podetium; most of  the gonidial layer and the whole of cortex are omitted in the 

figure. ( x  540) 
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PLATE 86.  

C L A D O N I A  R A N G I F OR M I S  

HOFFM. 

Specimen 1 .  

Fig. 565.  Top of podetium, with two apical irregular apothecia ; each o f  them 

has a convex and a plane side, made plane by pressure on the part of other apothecia, 

cut away in the microtome ; the plane, pressed surface is made up of brown hyph:£ of 

the type pictured separately between the two remaining apothecia. ( X 540) 

To the right is shown another apothecium in longitudinal section. ( x  1 22) 

Fig. 566. Margin of apothecium ; tips of paraphyses are brown, all asci unripe, 

without spores ; in the sub-hymenium numerous ascogenous hyph:£. ( X  540) 

Fig. 567 .  To the left : Apical pycnide ( X  1 22) ; in the middle : Surface of the 

pedicel of the pycnide just above the uppermost gonidial-cushion ;  the stereome is 

covered with a thin layer of brownish hyph:£ ( X  965). To the right : An old, empty 

pycnide. ( X  1 22) 

Fig. 568. Longitudinal section of pycnide, ( X  540) ; in its cavity is pictured a 

branched conidiophore with conidia. ( x  965) 

Specimen 2. 

Fig. 569. A rather regularly dichotomous podetium with prominent gonidial 

cushions. ( X  3)  

Fig. 570 .  Meristem of an ultimate, subulate branchlet. ( X  540) 

Fig. 57 1 .  Two top-branches, with dark meristems ; the right-hand branchlet IS 

about to develop a bifurcation. ( X  1 22) 
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PLATE 87 .  

C L A D O N I A S U B R A N G I F OR lVI I S  

SANDST. 

Specimen 1. 

Fig. 572 .  Sterile and fertile podetia with dying-away base and the tumors char

acteristic of the species. ( x  2) 

Fig. 573.  To the left : Apical, verticillate branches of podetium, with perforated 

axils and distinct, scattered gonidial cushions. ( X  9) 

In the middle : Two apical pycnidia, ( X  35).  

To the right : Sterile, dichotomously branched top-branch, with two lateral adven

titious branchlets. ( x  9) 

Fig. 574 .  Top of fertile podetium, with pierced axils and longitudinal fissures. 

( X  9) 

Specimen 2. 

Fig. 575 . Above to the right : A whole podetium, distorted and mis-shapen in 

various ways, with irregularly crooked branches, with numerous adventitious lateral 

branches, and numerous tumors ; at the base the podetium is dying away and the apical 

growth seems to be checked ( X  3) ; to the left is a podetial squamule with two young 

podetia and a hemispheric whitish tumor. ( X  35) 

Below : Branch of podetium, with several whitish tumors and several podetial 

squamules giving rise to secondary branchlets . ( X  3) 

Fig. 576. Part of podetium with numerous lateral adventitious branches and at 

least three tumors with bursting cortex, inside which the white and abnormal medulla 

can be seen ( X 9). Separately, a very young adventitious branch in larger magnifica

tion. ( X  35) 

Fig. 577 .  Podetial squamule with four young podetia. ( X  35) 
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PLATE 88. 

C L A D  0 N I A S U B  R.A N G I FOR M I S 

SA�DST. 

Specimen 1. 

Fig. 578 .  Transverse section of podetium, with an adventitious lateral branch 

(compare Fig. 573, right hand picture) ; the lateral branch is formed of a bundle of 

stereomelike, conglutinated hyphre, issuing from the gonidial layer of the mother

branch, the cortex of which has been pierced by the erumpent branchlet ; the latter 

carries with it gonidial algre from the mother-branch. ( x  1 22) 

Fig. 579 .  Transverse sections of podetia containing tumors of abnormal medullary 

tissues, looked upon as essential and characteristic of the present species. The tumors 

occur rather often as raised hemispheric knots on the walls of the basal parts of the 

podetia ; at first they are corticate all over, later the cortex will burst and its interior 

will appear as a white mass, conh·asting very conspicuously \vith the surrounding 

brown cortex. In the present picture the tissues of the tumors are shaded dark. ( X 1 22) 
Fig. 580.  Medullary hyphre from the tumors, shown in Fig. 579 ; the hyphre 

differ from normal medullary hyphre in being sh·ongly incrusted with a white granular 

substance, presumably an excretion, a waste from the metabolism of the lichen. ( X 965) 

Fig. 581 . Longitudinal section of wall of podetium, cenh·al figure ( x  1 22) ; 

on  the left : Stereo me ( x  965) ; to the right above : Three gonidia 'with surrounding 
gonidial hyphre ( x  540) ; below these : Cortex, gonidial layer, and part of stereo me. 

( x  540) 

Fig. 582 . Longitudinal section of wall of podetium, with a podetial squamule ; 

the latter contains a great tumor of quite the same character as the podetial tumors, 

i. e. an abnormal accumulation of a white granular substance incrusting the medullary 

hyphre ( X  70) ; (compare Fig. 583).  

I I 



I I 

PLATE 88. 

Fig. 580 

Fig. 581 

O. Galloe del. CLADONIA SUBRANGIFOR MIS SANDST. 



PLATE 89. 

C L A D O N I A  S U B RA N G I F OR M I S  

SANDST. 

Specimen 1. 

Fig. 583. Part of the podetial squamule shown III Fig. 582, showing cortex, 

gonidial layer and incrusted medullary hyph:E from the tumors . ( x  965) 

Fig. 584. Longitudinal section of top-branch of podetium with apical apothecium. 

( X  54) 

Fig. 585. Hymenium and adjacent tissues of apothecium ; asci are rich in cyto

plasm, unripe ; in the sUbhymenium numerous ascogenous hyph:E ; asci and ascogenous 

hyph:E stain blue by addition of iodine. ( X  540) 

Fig. 586. Above : Surface view of hymenium, with asci and tips of paraphyses ; 

below : Branched paraphysis (with brown top-cells) ; in the middle : Unripe asci with 

ascogenous cells ; to the right : Hyph:E from the tissue beneath the sub-hymenium. 

( X  965) 

Fig. 587 .  

Fig. 588.  

Two apical pycnidia.  ( X  1 22) 

Pycnide ( X  3 12 )  and conidiophores with conidia. ( X 965) 

Specimen 2.  

Fig. 589. A young podetium, taking rise in a podetial squamule ( x  1 22) ; 

separately is shown the dark apical meristem of the same. ( X  540) 

Fig. 590.  A similar podetium on a podetial squamule ; here the apical meristem 

is light ( X  1 22) .  Separately : An undivided gonidial alga, and a group af small alg:E 

from the top of the podetium. ( x  965) 
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PLATE 90. 

C L A D O N I A C R I S P A T A  

(ACH.) FLOT. 

Specimen 1. 

Fig. 591 . A young plant growing on sandy soil ; between the grains of sand the 

dark rhizoidal hyphre are visible ; the primary squamules produce young podetia ; 

one of these is bifurcate, the other is tri-cuspidate ; in both podetia the axils are closed 

as yet. ( X  9) 

Fig. 592. Right hand picture, very young primary squamules on the substratum 

(of dead plant-remains) ( X  35).  

To the left, a more developed primary squamule, bearing a very young podetium ; 

note the 'joint' at the base of the podetium (compare Fig. 596) ; at the base the squamule 

is connected with other squamules through strands of rhizoidal hyphre. ( X  1 6) 
Fig. 593 .  Rhizoidal strands, spreading in the sandy soil ; above they pass into 

primary squamules with young podetia. ( X  9) 

Fig. 594. A solid, branched rhizoid, with adhering grains of sand ; above it passes 

into several primary squamules with three young podetia. ( X  9) 

Fig. 555. Three primary squamules (on dead remains of a Polytl"ichum) bearing 

two young podetia ; the anatomy of the largest of these is pictured in Fig. 609. ( X  1 6) 

Fig. 596. Young podetium issuing from a primary squamule. ( X  9) 

Specimen 2.  

Fig. 597.  Portion of a sterile tuft, the m.argin of  which is to the left ; the tuft 

contains podetia at different steps of development, young podetia with their primary 

squamules as well as older ones with dying-away bases, in part buried in the sandy 

substratum, together with remains of Calluna, Polytl"ichum, dead needles of Picea 

etc. ( X  2) 



PLATE 90.  

o. Gall()e del. CLADONIA CRISPATA (AOH.) FLOT. 

IX P 1 6  



PLATE 9 1 .  

C L A D O N I A  C R I S P A T A  

(ACH. )  FLOT. 

Specimen 3. 

Fig. 598. Upper parts of several podelia, showing among other things normal apothecia, and mis
shapen tips of branches bearing irregular, swollen, brown cecidia caused by a parasite (the anatomy of 
which is pictured in the sequel). (x  9) 

Fig. 599. To the right a small scyphus with radiating, sterile branches, one of which is befallen by 
a cecidium . 

To the left : A single cecidium from an apical branch of podetium. (x 35) 
Fig. 600. To the left : Top of podetium bearing brown apothecia, some of which are attacked by 

a parasite, giving rise to irregular cecidia of a lighter brownish colour. ( x  1 6) 
To the right, longitudinal section of a similar top of podetium with two cecidia (artificially stained 

red), and a small apothecium with sterile asci. (x 70) 
Separately is shown a two-celled hypha of the parasite, hearing an acrogenous spore, and an isolated 

spore. ( x  540) 
Fig. 601 .  Transverse section of top of podetium, heavily attacked by parasites (stained red). The 

podetium is slit up on one side, the stereome thus being laid bare ; in Figure 598 several cecidia of this 
kind can be seen. 

In the cecidia all gonidia are dead, while the normal, un attacked pails are gonidiiferous (the black 
dots below in the section). The stereome is little altered, the medullary layer is strongly incrassated. ( x  70) 

Fig. 602. Portion of a cecidium, with the unripe parasite. The latter consists of rather short-celled 
hyphre (here stained red), parasitising on the mis-shapen medullary layer of the podetium. The cortical, 
brown hyphre of the podetium are about to be forced aside by the parasite breaking out to the surface. 
( x  965) 

Fig. 603. Ripe parasite breaking out from the medullary layer af the podetium ; several hyphre of 
the parasite, (here stained red), cut off apical (and lateral) spores. Above in the picture are shown several 
isolated hyphre of the parasite, with their spores. (x 965) 
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PLATE 92. 

C L A DON I A CR I S P A T A  

(ACH.)  FLOT. 

Specimen 3. 

Fig. 604. To the left : Upper part of podetium with two groups of crowded 

pycnidia ( X 9) ; the largest of the groups is drawn separately. ( X  35) 

To the right : A group of pale pycnidia placed on the margin of a podetial squamule ; 
they take origin in the medullary layer of the squamule and were found also on the 

lower surface of podetial squamules. ( X  35) 

Fig. 605. Apothecia, borne in the apices of the radial branches of perforated 

scyphi. In moistened state the apothecia as well as the podetia were somewhat trans

parent. ( x  9) 

C L A DON I A DE L E S S ER T I I  

(NYL.) W AIN. 

Fig. 606.  Portion of an old tuft of podetia. The basal part is dying away and 
mixed with dead particles of other plants. ( x  2 72) 

Fig. 607 .  An isolated podetium, showing mode of ramification ( X 2 72) ; to the 

left, top of a branch of podetium provided with four pycnidia. ( x  35) 

Fig. 608. Longitudinal section of a pycnide ;  the layer of conidiophores is red. 

( x  1 22)  
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PLATE 93. 

C L A DO N I A  C R I S P A T A  

(AcH.) FLOT. 

Specimen 1. 

Fig. 609. Anatomy of the podetium shown in Fig. 595 .  

Central picture ( X 7 0), vertical section of primary squamule giving rise to a young 

podetium ; the latter is formed in the gonidial-medullary layer of the squamule from 

which is breaks out by piercing the cortex of the squamule ; in this way the 'joint' at 

the podetium is formed. The apex of the podetium is seen above to the left ( X  540), 

and an isolated hyphre of this is seen above to the right ( x  965). Below to the left is 

the cortex and a few gonidia of the primary squamule ; to the right is the stereome 

(with several anastomoses) of the podetium. ( x  540) 
Fig. 610 .  To the left, a very young gonidial cushion, from the young podetium in 

Fig. 609. ( X  540) 
To the right : Gonidial hyphre from a similar gonidial cushion, with two algal cells, 

one of which has recently divided into several daughter-cells. ( X  965) 

Fig. 6 1 1 .  Central figure, transverse section of a rhizoidal strand ( X  70) ; to the 

left : Part of the same section ( X  965). To the right : Isolated hyphre from finest rami

fications of a rhizoid ; in three places the hyphre are anastomosed. ( X  965) 

Specimen 3. 

Fig. 6 12 .  Podetia with apothecia and podetial squamules. ( X  3 )  

Fig. 6 13 .  Fertile, richly branched podetium. ( x  3)  

Fig. 6 1 4. Part of transverse section of podetium ; in two places there is a thick 

cortex and underlying go nidi a, otherwise this section is decorticate and gonidialess. 

( X  1 22)  

Fig. 6 1 5 .  Corticate and gonidiiferous portion of wall of podetium ; cortex is 

brown from the presence of a diffused pigment ; transverse section. ( X  540) 

Fig. 6 1 6. Decorticate portion of podetial wall ; some of  the hyphre are brown. 

To the farthest right is a small portion of normal cortex and gonidia. (Transverse 

section.) ( X  540) 
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PLATE 94. 

C L A D O N I A  CR I S P A T A  

(ACH.) FLOT.  

Fig. 6 1 7 .  Longitudinal section of  a branch just beneath an apothecium (omitted 

in the figure), showing the surface of the podetium, and the uppermost groups of gonidia, 

of which only one is covered with a normal cortex ; to the right in the figure is a part 

o f  the stereome. ( X  900) 
Fig. 6 18 .  Longitudinal section of fully developed wall of podetium. ( X  540) 

Fig. 6 19 .  Longitudinal section of wall of podetium, showing only cortex, gonidial 

layer and stratum myelohyphicum ; the stereome is omitted in the figure. ( X  965) 

Fig. 620. Longitudinal section of an apothecium-bearing branch of  thallus. 

( X  1 22) 

Fig. 62 1 .  Hymenium, surface-view. ( x  965) 

Fig. 622 . Proper margin and adjacent hymenium of  paraphyses and a single 

young ascus ( X  540).  

Fig. 623.  Vertical section of central part of apothecium ; in the sub-hymenium 

some few ascogenous cells are visible ; beneath the sub-hymenium is the stereo me of 

the apothecium-bearing branch (compare Fig. 620). ( X  540) 

Fig. 624. Part of hymenium, with ripe spores in two asci. ( x  965). The asci 

stain blue with idoine, the paraphyses, the proper margin, and the other tissues give 

negative reaction. ( x  965) 

Fig. 625. Portion of abnormal apothecium, shown in Fig. 600 ; the present apothe

cium was likewise attacked by a parasite ; in this section the ascogenous cells in the 

sub-hymenium could be very clearly seen, together with numerous young asci, one of 

which contains unripe spores. (All other structural details of the apothecium are omitted 

here). ( x  540) 

Fig. 626. Podetial squamule bearing a pycnide ; compare Fig. 604. ( X  70) 

T 1 
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C L A D O N I A C R I S P A T A  

(ACH.) FLoT. 

Specimen 3.  

Fig. 627. Transverse section of podetium, with a cluster of seven pycnidia 

(compare Fig. 604), three of which are empty. In one of the pycnidia it can be seen 

how the conidia ooze out of the ostiole, embedded in a drop of slime. ( X  70). The 

pycnidia take rise from the stereome of the podetium. 

To the right : Conidiophores and conidia . ( X  965) 

Fig. 628.  Top picture : Three of  the pycnidia, shown in Fig. 627.  ( x  1 22)  

Bottom : Wall of the pycnide ( X  965), with conidiophores, and to  the right the 

stereome constituting the basal tissue of pycnidia, issuing from the stereome of the 

podetium. ( X  540) 

C L A D O N I A D E L E S S ER T I I  

(NYL. )  WAINIO .  

Fig. 629 .  To the farthest left :  Two podetia with dying bases ( X  1 Y2) ; next, 

two apical portions of podetia, showing the arrangement of top branches around 

axillar perforations ; the uppermost picture shows moreover two pycnidia, placed 

near a perforation ( X  9) ; to the farthest right : Top portion of a podetium provided 

with about five young unripe apothecia. ( X  9) 
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C L A D O N I A D E L E S S ER T I I  

(NYL.) WAINIO. 

Fig. 630. Top picture showing the same two pycnidia as shown in the preceding 

figures. ( X  35).  Bottom pictures : Fragments of podetia, showing lateral perforations 

and, besides, the mottled aspect of the podetia, due to lighter gonidial spots alternating 

with dark gonidia-less parts. ( X  9) 

Fig. 631 .  Longitudinal section of wall of podetium, showing one distinctly limit
ed group of gonidia, bordering on cortex (to the left), and the stereome (to the 

Tight) . ( X  1 22) 

Fig. 632 .  Portion of the preceding section of podetial wall, showing cortex (with 

diffused, non-granular brown pigment), gonidial layer, and stereome (in which nume

rous anastomoses can be seen). ( x  540) 

Fig. 633.  Longitudinal section of podetial wall, from a gonidia-less part between 

the gonidial cushions ; cortex is of a rather loose texture, in part made up of brown 

hyph<e. The stereome is to the left in the figure. ( X  540) 

Fig. 634. Transverse section of podetial wall ; (from a gonidialess portion ; 

compare longitudinal section, Fig. 633 ! ) .  ( X  540) 

Fig. 635. Transverse section of  gonidia-provided portion of podetial wall ; 

(compare longitudinal section, Fig. 632 ! ) .  ( X  540) 
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C L A D O N I A D E L E S S E R T I I  

(NYL.) WAINIO. 

Fig. 636. Portion of wall of podetium, seen in transparent light, showing arrange

ment of gonidial groups. ( x  1 6) 

Fig. 637 .  Vertical, (longitudinal), section of a branch of podetium, bearing above 

a young apothecium, consisting mainly of brownish paraphyses and young sporeless, 

unripe asci, issuing from the ascogonia of the sub-hymenium. ( x  70) 

Fig. 638. Hymenium of the apothecium shown in Fig. 637, showing paraphyses, 

young asci, and sub-hymenium with ascogenous cells. 

Separately is shown a horizontal section of the tissue of conglutinated hyphffi, 

constituting the bulk of the sub-hymenium between the ascogenous cells. ( X 965) 

Fig. 639. Margin of  the apothecium pictured in Fig. 637 and 638. The para

physes are entirely brownish, with very dark tips, and stain blue by addition of iodine. 

In the colourless sub-hymenium are seen some few ascogenous cells, as yet without 

asci. The border-line between the hymenium and the proper margin is fairly clear. 

( X 540) 

Fig. 640. Portion of hymenium, consisting of paraphysis with dark brown tips, 

unripe asci, and hymenial gelatin. ( X 540) 

Fig. 641 .  Longitudinal section of p) cnide. The layer of conidiophores was red, 

but no slime-drop was present as yet. ( X 540) 

Fig. 642 . Portion of inner wall of pycnide, with conidiophores and conidia. 

( X 965) 



Fig. 636 

Fig. 637 

Fig. 638 

O. Gall(Je del. 

, , 

J 
Li 

PLATE 97. 

CLADONIA DELESSERTII (NYL. ) WAIN. 

IX P 1 7  a 



PLATE 98. 

C L A D O N I A S Q U A M O S A 

(SooP.) HOFFM. 

Specimen 1 .  

Fig. 643. Central figure : Primary squamules and young podetia, subulate ones together with branched 
ones, all of them granular ( x  3). To the left : A very young podetium ; it is translucent and provided 
with a few gonidial cushions ( x  35). To the right : Three young podetia ( x  9). Below to the right : Top 
of one of the podetia of the main figure ; it is granular from gonidial cushions ;  here the stereome is naked 
and brown. ( x  9) 

Fig. 644. Primary squamules and podetia, most of them are branched above, with wide open axils, 
and pervious scyphi. Separately are shown, to the left, two uppermost, wide open scyphi, the ultimate of 
these with marginal pycnidia ( x  9) . Below : A granular ultimate branch, with perforated top, and two 
pycnidia. ( x  35) 

To the right of the main figure : Ripe pycnide with red slime-drop oozing out of the ostiole. ( x  70) 
Fig. 645. Pycnide, longitudinal section, with red slime-drop. ( x  1 22) 

Specimen 2. 

Fig. 646. Richly branched, copiously squamulous podetium, in part buried in a dense felt of rnoss
rhizoids, and therefore dying away at the base. ( x  3) 

Specimen 3. 

Fig. 647. Podetium ( x  4), repeatedly scyphiferous, with wide open scyphi ; in the margin of the 
left-hand scyphus there are five pycnidia, one of which is pictured separately below ( x  35) ; all other 
dark, roundish apical bodies on the ultimate branches of the scyphi are apothecia at different stages of 
development ; the relatively biggest apothecia on the top-scyphus contain some ripe spores. 

The middle picture represents the nethermost scyphus of the pictured podetium, turned 1 80 0  round 
to show its big perforation. 

To the right, top of podetium, with numerous short ultimate branches, with unripe, small apothecia ; 
the surface of the podetium is granular from roundish corticate gonidial cushions, with interjacent decorti
cate areas ; the medullary hyphre. can be dimly seen. ( x  35) 
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C L A D O N I A S Q U A M O S A 

(SCOP.) HOFFM. 

Specimen 1 .  

Fig. 648 .  Young podetium issuing from a primary squamule, and provided 

with two basal podetial squamules. The podetium consists of a centr·al stereome with 

an apical meristem of short-celled hyphre, pictured separately in larger magnification 

( X  540) . Numerous single or crowded gonidial algre are ·spread over the whole surface 

of the podetium at which they may have arrived either dragged up from the mother 
squamule by the podetium itself, or deposited there by the wind. 

Fig. 649.  Two very young gonidial cushions from the surface of the above 

primordium of podetium (Fig. 648), surface view ( X  540) ; as yet they are covered 

with a single layer of short-celled hyphre, later a regular cortex will be developed. 

Fig. 650. Transverse section of podetium, with scattered, corticate gonidial 

cushions, and interjacent decorticate area. ( X  70) 

Fig. 651 . Transverse section of wall of podetium, with one corticate gonidial 

cushion, and adj acent decorticate areas on either side ; in the outer medullary layer 

(stratum myelohyphicum) the hyphre are here and there densely crowded, in a way 

imitating the stereo me. ( x  540) 

Fig. 652.  Longitudinal section of wall of podetium, with a corticate gonidial 

cushion, and adjacent decorticate areas. (The stereo me is not figured in full depth, 

part of it is omitted). ( X  540) 

Fig. 653. Two isolated, anastomosed stereome hyphre. ( x  965) 
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C L ADO N I A  S Q U A M O S A  

(SCOP.) HOFFM. 

Specimen 1. 

Fig. 654. Belo"" to the left : Two primordia of primary squamules, each consisting 

of groups of normal (cystococcoid) gonidia wrapped up by hyphre ; from. the under 

side of both of the squamules issue rhizoidal hyphre clinging to a colony of Coccomyxa. 

( X  1 22) 

To the right, an isolated cell of Coccomyxa with adhering rhizoidal hyphre of the 

lichen ( X  965) ; above, five normal cystococcoid gonidia. ( X  965) 

Fig. 655. Longitudinal section of pycnide ; (the slime-drop, in which the conidia 

are embedded, is red), the conidia are colourless ( X  540).  Separately are shown 

conidiophores and conidia. ( X  965) 

Specimen 2. 

Fig. 656. Above : Fragment of squamulous podetium, with six pycnidia, issuing 

from the squamules. ( X  9) 

Below : One of the squamules. ( x  35) 

Fig. 657. Longitudinal section of wall of podetium, with a podetial squamule, 

and three corticate gonidial cushions, with interjacent decorticate areas ; the stereome 

is lacunose, its inner surface against the stereome-cavity is very uneven. ( X  70)  

Fig. 658. Longitudinal section of podetial squamule. ( x  540) 

Specimen 3. 

Fig. 659. Longitudinal section of wall of podetium, with three neighbouring 

corticate and confluent gonidial cushions ; the stereome is strongly lacunose. ( X  1 22)  

T I 
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C L A D O N I A S Q U A M O S A 

(SCOP.) HOFFM. 

Specimen 3. 

Fig. 660. Main figure : Longitudinal section of an ultimate branch (from the margin of a scyphus) . 
with an apical apothecium ( x  3 12) ; the stereome of the branch (or "pedicel") of the apothecium merges 
into a proper margin of light brownish hyphre, and into a sub-hymenium of small-celled paraphysogenous 
hyphre, and a well-developed system of ascogenous hyphre. The hymenium is very rich in asci, most of 
which are sporeless ; in a number of them spores are in course of formation, in a few the spores are ripe. 

Below to the left : Two asci with ripe spores. ( x  965). 
Below to the right : Three gonidial cushions situated on the under side of the proper margin. ( x  965) 
Above to the right : Paraphyses and young asci. ( x  965) 
Fig. 661. Transverse section of hymenium, on a level just beneath the apices of paraphyses, where 

the hymenial gelatine is almost colourless. ( x  965) 

C L A D O N I A C E N O T E A  

(ACH.) SCHAER. 

Fig. 662. Longitudinal section of primary squamule, with basal part of a young podetium; medulla 
of the suqamule is formed of densely crowded in part conglutinated hyphre. ( x  122) 

Fig. 663. Longitudinal section of the wall of a fully developed podetium, showing stereo me (with 
several lacunre), outer medullary layer, gonidial layer, and the surface, which is partly corticate, with a 
podetial squamule, partly decorticate. ( x  1 22). Separately are shown an isolated, branched cortical hypha 
(above to the right), and a stereome hypha, continuing direcly into a bifurcate cortical hypha. ( x  540) 

Fig. 664. Longitudinal section of wall of podetium, with one gonidial cushion, a thinly corticate 
"granule". ( x  540) 

Fig. 665. Longitudinal section of a podetial squamule ; medulla is in part formed of conglutinated 
hyphre. ( x  540) 

Fig. 666. A "denticle" from the margin of an ultimate scyphus, as shown for instance in Fig. 678, 
(the central and the right hand figures) ; it is built of embryonal (meristematic) hyphre, giving no sure 
information of what will later become of it, apothecium, pycnide, or a fresh scyphus. ( x  540) 
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C L A D O N I A  C E N O T EA 

(AcH.) SCHAER. 

Fig. 667 .  Fragment of the same podetium as pictured in Fig. 662, showing the 

sorediose middle portion of the podetium, with its stereome and centr·al cavity. ( x  1 22) 

Fig. 668. Longitudinal section of sorediose wall of podetium. ( x  540) 

Fig. 669.  Another "denticle" from a similar ultimate scyphus as the denticle 

shown in Fig. 666 ; in this case the microscopical examination left no doubt as to its 

real nature being that of a very young scyphus in formation. ( X  3 1 2) 

Fig. 670 .  Transverse section of sorediose part of podetium. ( X  70)  

Fig. 67 1 .  Longitudinal section o f  sorediose part o f  podetium. ( x  70) 

Fig. 672 .  Transverse section of sorediose wall of podetium. ( x  540) 

Fig. 673 .  Lichenoconium pyxidatce PETR. ET SYD., parasitic on Cladonia cenotea ; 

two fruit bodies on the surface of  a podetium ; cortex and gonidial layer of the lichen 

are lacking. ( X  540) 

Fig. 674. Wide open fruit body of a Lichenoconium pyxidatce ( X  540) ; the dark, 

greenish-blackish, conidia are cut off at the tips of short, simple conidiophores, as shown 

in the extra picture to the left. ( X  965) 
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C L A D O N I A  C E N O T EA 

(ACH.) SCHAER. 

Fig. 675 .  Sterile podetia, on  turfy substratum. ( X  3)  

Fig. 676 .  One primary squamule giving rise to five young podetia, one  subulate 

and four scyphiferous ( X  9) ; separately are pictured the perforated scyphi of the 

three podetia on the left, all of them with dark marginal denticles ; ( X  35 and 1 6  

respectively). 

Fig. 677 .  Primary squamules and young, scyphiferous podetia. ( X  9). 

Fig. 678 .  Prostrate-ascending, repeatedly scyphiferous podetia. ( X  3).  Separately 

is shown the top of a podetium with acuminate prolifications, issuing from the margins 

of the scyphi ; the tips of the prolifications are dark meristems ( X 9) ; one of the latter 
is shown in larger magnification. ( X  35) 



PLATE 103 .  

o. Galige del. CLADONIA CENOTEA CACH.) SCHAER. 

I X  P 18 a 



PLATE 104. 

C L A D ONI A C ENO T E A  

(ACH.) SCHAER. 

Fig. 679 .  Primary squamules and three juvenile podetia, one scyphiferous and 

two subulate. ( X  9) 
Fig. 680. Two podetia ( X  3), and a separate figure of one of the uppermost 

scyphi, with its marginal prolifications ( X  1 6) .  Above to the left : Two pycnidia on 

the margin of a scyphus. ( X  35) 

Fig. 68 1 .  Basal part o f  podetium, richly beset with granular gonidial cushions 

and all transition forms from these, into normal podetial squamules. ( X  9) 

Fig. 682 . Mis-shapen top of podetium, attacked by Lichenoconium pyxidatce, 

PETR ET SYD. ,  the fruit-bodies of which are scattered all over the surface, not to be con
founded with pycnidia ! ( X  1 22) .  Separately, four of the parasites pictured in larger 

magnification. ( X  1 22) 

C L A D ONI A G L A U C A  

FLK. 

Fig. 683. Portion of a carpet of podetia. ( X  2) 

Fig. 684. Podetium, illustrating the mode of ramification ( X  3).  To the left : 

Top of podetium ; the ultimate branches have all a dark tip of  meristematic tissue 

( X  35).  Most of the axils are open. 

Fig. 685. Top of fertile podetium. ( X  9) 
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C L A DO N I A  G L A U C A  

FLK. 

Fig. 686. Portion of a carpet of podetia ; the basal parts of the podetia are dead or dying, gradually 
forming a peaty substratum. ( x  2) 

Fig. 687 . On the left, basal parts of several podetia with dying-away bases ; the primary squamules 
have disappeared long ago, the actual basal squamules are of podetial origin ; between the podetial 
squamules the surface of the podetia is covered with a coherent cortex ; in several places the podetia are 
fastened together by means of podetial squamules operating as haptera. ( x  9). To the farthest right : Top 
of a podetium ; its apex is a dark point of meristematic tissue ; just beneath this follows a whitish zone of 
soredia ; next follows a zone of reddish-brown corticate granular gonidial cushions, which will no doubt 
later function as soredia. ( x  9) 

Between the main pictures are shown separately : Dark apical meristem, with a short zone of white 
soredia ( x  35) ; next follows a piece of the podetial wall bearing reddish-brown soredia ; bottom picture : 
Corticate piece of podetium, with podetial squal11ules. ( x  9) 

Anatomy of the various zones of the surface of the podetia is pictured in the sequel. 
Fig. 688. Stages of development of the podetia, counting from left to right : 1) two subulate podetia, 

2) a bifurcate podetiul11, 3) a similar podetium, with lateral fissure, 4) irregularly branched podetiul11, 
5) branched podetiul11 with an epiphytic Parmelia physodes. ( x  3) 

Fig. 689. Podetium with perforated scyphus, surrounded by several subulate branches ;  the base 
of the podetiul11 was buried in a tuft of Dicranum and was dying away. ( x  3) 

Fig. 690. Three podetia, showing mode of branching, and arrangement of apothecia ( x  2).  Separate
ly : An orbicular apotheciul11, and two apical apothecia, placed on either side of an apical perforation ; 
( x  16). Most of the apothecia were deep brown, with a thin proper margin. 
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C L A D O N I A  G L A U C A  

FLK. 

Fig. 691 .  Above to the left : An irregular, perforated scyphus with marginal branches, bearing 
numerous apothecia ; the latter are partly single, partly arranged in orbicular groups around a perforation. 
(x 4) 

Separately are shown an orbicular group of apothecia (below to the left) ( x  16) ,  and a single apo
thecium with irregular, rough surface. ( x  1 6) 

Above to the right : A pycnide (from the margin of the scyphus). ( x  16) 
Fig. 692. To the right : Dark apical tip of a subulate podetium ;  downwards it continues into the 

sorediose superficial tissue, resting on the stereome (in which is a central cavity) . ( x  122) 
To the left : A similar dark meristematic apex of a podetium, in which three gonidial algre. ( x  540) 
Fig. 693. Longitudinal section of podetium just below the apical meristem, cut obliquely and some

what extra-axially (or tangentially), showing the stereome (with portion of central cavity), continuing on 
either side into outer medullary layer and lots of white soredia. ( x  122) 

Fig. 694. Longitudinal section of wall of podetium, showing the granular zone and, deeper down, 
the squamulous zone of the podetium ( x  16) .  Separately is shown part of the granular-sorediose zone. 
( x  540) 

Fig. 695. ·Wall of podetium, transverse section, of the granular zone of corticate granules (i. e .  
gonidial cushions). ( x  1 22) 

Fig. 696. Longitudinal sections of podetial squamules ; top picture, the distal margin ( x  540) ; 
in the middle, a whole squamule ( x  122) ; bottom, part of squamule, at some distance from the distal 
margin . ( x  540) 

Fig. 697. Above : Surface view of hymenium, with asci and dark brown tips of paraphyses ( x  965) ; 
below three asci containing unripe and rather indistinct spores, and a group of paraphyses. ( x  965) 
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C L A D O N I A G L A U C A  
FLK. 

Fig. 698.  Transverse section of wall of podetiuJ11. of the basal corticate zone. 
( X  540) 

Fig. 699. Below : Apical apothecium, with adj acent sorediose part o f  podetium.  
( X  70) .  

Above : Margin of apothecium ; the hymenium stains blue with iodine, (except for 
the brown tips of paraphyses), while the proper margin remains unaltered (1 ..:.. ) , the 
border line being very distinct. ( X  540) 

Fig. 700. Longitudinal section of bifurcate top of podetium bearing two apo
thecia ; the left hand apothecium is unripe, the asci are sporeless ; the other apothecium 
is very young, without asci and without ascogonia ; even the paraphyses have not as 
yet assumed their final structural character. ( X  1 22) 

Fig. 701 . Longitudinal section of pycnide, as  yet closed, without an ostiol c .  
( X  540) 

Fig. 702 .  A fully ripe and wide  open pycnidc. ( X  3 1 2) 
Fig. 703 .  'Wall of pycnide, composed of dark brown superficial hyph::e, and light 

inner hyph::e. ( X  965) 
Fig.  704. Conidiophores issuing from the colourless inner layer of  the wal l  of 

the pycnide, and isolated conidiophores with conidia. ( X  965) 
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C L A D O N I A C 1E S P I T I C I A 

(PERS. )  FLK. 

Specimen 1. 

Fig. 705 .  Entire tuft of primary squamules, growing on the ground, among 

scattered moss-plants. In the squamules some few fertile podetia can be seen. ( X  3) 

Fig. 706:  A primary squamule with a short, unbranched, fertile podetium. The 

margin of the squamule is incised, somewhat crenate and whitish. ( X 9) 

Fig. 707 .  Primary squamules with a podetium, above divided into three fertile 

branches ; there is no perforation between the three branches. ( X  9) 

Fig. 708 .  To the left : Part of incised and crenate primary squamule, with two 

pedicellate podetia ; the biggest of the latter is provided with three pycnidia, issuing 

from the side of the podetium. ( x  35) 

To the right : Part of squamule, lower surface. Below this is a fragment of a squamule 

bearing a pycnide. ( X  9) 

Fig. 709 .  Primary squamule bearing a young, fertile podetium; from the side of 

the podetium issue three pedicellate pycnidia. ( x  1 22)  

Fig. 7 1 0 .  Primary squamules, lower surface, in  connection with dark (brownish) 

rhizoidal hyphre. ( X  9) 

Fig. 7 1 1 .  Brown rhizoidal hyphre isolated from a primary squamule. ( X  540) 

Specimen 2. 

Fig. 7 1 2 .  One primary squamule ( X  1 6), deeply incised and in part crenate, 

with in part whitish margins and brownish base. The squamule is provided with several 

podetia and pycnidia ; a group of the latter is shown separately. ( X  35) 
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PLATE 109. 

C L A D ON I A C lE S P I T I C I A 

(PERS.)  FLK. 

Fig. 7 1 3 .  Longitudinal section of primary squamule, with a short, fertile podetium 
( X  70) .  Above this section is seen a fragment of the cortex of the squamule in surface 

view ( X  540) .  On the right is an ascus containing unripe spores . ( X  965) 

Fig. 7 1 4 .  Longitudinal section of primary squamule. ( X  540) 

Fig. 7 1 5 . Podetium, issuing from a primary squamule, with a central cavity 

and one apothecium. The podetium is built of conglutinated, thick-walled hyphre 

difIering slightly from the type of stereome common to other species of Clarlonia ; in 

addition it is entirely without gonidia and cortex. ( x  70)  

Fig. 7 1 6.  The conglutinated hyphre of the podetium, the surface of which is to 

the right. ( X  540) 

Fig. 7 1 7 .  Margin o f  apothecium. Asci are all unripe ;  in the sub-hymenium several 
ascogenous cells can be seen. ( X  540) 

Fig. 7 1 8 . Paraphyses and ripe asci. ( X  965) 

Fig. 7 1 9 .  To the left :  Pycnide, issuing from a primary squamule (which has 
been cut in transverse section) . ( X  1 22) .  On the right, medullary hyphre from the same 

primary squamule ( X  540) just beneath the pycnide. 

Fig. 720 .  Axial section of pycnide situated in a primary squamule ( X  540) ; 

separately are shown isolated conidiophores and conidia. ( X  965) 
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PLATE 1 10. 

C L A D O N I A  D E L I C A T A  

(EHRH.) FLK. 

Specimen 1.  

A German specimen. 

Fig. 7 2 1 .  Primary squamules with fertile podetia, growing among moss on 

naked wood (a stump of Quercus) . Squamules and podetia are granular-sorediose ; 

the apothecia are wet and swollen. In  the podetium to the farthest right the apical per

foration can be distinctly seen. ( X 9) 

Fig. 722 .  Ascending and upright primary squamules with numerous soredia, 

growing on naked oak-wood ; the basal part of the squamules are brown. ( X  1 6) 

Fig. 723 .  Erect, richly incised primary squamule, with numerous soredia 

occurring on either side ; the squamule is somewhat isolateral, as can be seen in Fig. 

732 .  ( X  9) 

Fig. 724 .  Central picture : Sorediose and incised primary squamule, with a very 

young subulate podetium; the latter is in part corticate, and provided with small 
squamules, one of which is provided with a pycnide ( X  1 6) ;  apex of the podetium is 

shown separately to the left ( X  60). To the right is a primary squamule with three 

pycnidia. ( X  60) 

Fig. 725 .  A group of small primary squamules with numerous pycnidia, growing 

on naked oak-wood. ( x  35) 
Fig. 726 .  A costate and in part fenestrate podetium, with numerous soredia and 

two top-branches, each provided with numerous small apothecia. ( X  9) 

Fig. 7 2 7 .  Top of one of the podetial branches, shown in Fig. 726 ; the apothecia 

are in part angular from mutual pressure. ( X  1 6) 
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PLATE 1 1 1 .  

C L A D O N I A  D E L I C A T A  

(EHRH.) FLK. 

Specimen 2. 

Fig. 728 .  Bottom, primary squamules in difTerent stages of development. ( x  1 6) 
Top figure : A very well developed, fertile podetium ; above it widens into a scyphus

like system of branches arranged in a somewhat irregular verticil around a central 

perforation ;  the branches are all fenestrate, their outsides finely granular or squamulous, 

their insides richly beset with small apothecia ; one of the fertile branches is pictured in 

Fig. 729 .  ( X  3) 

Fig. 729 .  One of the branches, issuing from the scyphus-like top of the podetium, 

shown in Fig. 728 .  The branch is fenestrate, with numerous small apothecia on its 

upper side ( X  9). (Painted in moistened state .)  

Fig. 730 .  The under side of the branch, shown in Fig. 729 ; i t  is  richly squamulous 

( X  9). (Painted when dry).  

Fig. 731 . To the left : Sh'ongly sorediose primary squamule with a podetium;  

the latter is erect, branched above, with numerous small apothecia and numerous 

granular gonidial cushions scattered over the otherwise naked stereo me, constituting 

the bulk of the podetium. ( X  7) .  To the right : One of the top-branches of the same 

podetium, seen from above ; in the lower branch in the picture it can be seen that the 

apothecia are arranged in a verticil around an apical perforation. ( X  1 6) 
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C L AD O N I A DE L I CA T A  

(EHRH.)  FLK. 

Specimen 1 .  

A German specimen . 

Fig. 732 . The basal part of the primary squamules is formed as a pedicel of  

conglutinated, stout hyph:£ ; the present picture i s  a h'ansverse section of the primary 

squamule itself; its surface is provided with numerous soredial granules, occurring on 

either side of the squamule, ( X  1 22)  

Fig. 733 .  Part of a primary squamule (transverse section) ; the medullary 

hyph:£ are stoutish and conglutinated. ( x  540) 

Fig, 734. Top picture : Part of podetial wall, transverse section ; two corticate 

gonidial cushions rest immediately on the stereome. ( X  122) 

Bottom picture : Part of stereo me, showing the naked surface of podetium usually 

occurring hetween the gonidial cushions ; one of the latter can be seen to the right. 

( X  122) 
Fig. 7 3 5 .  Conglutinated medullary hyph:£ o f  a primary squamule. ( X  965) 

Fig. 7 36 .  Transverse section of wall of podetium ; a single gonidial cushion is 

resting immediately on the stereome. ( X  540) 

Fig. 7 3 7 .  Top picture : Longitudinal section of wall of podetium (a short distance 

from the top of podetium and the apothecia) ; here the gonidial cushions are rather 

clearly of soredial character, without cortex ( X  540) ; bottom figure, stereome of rather 

short-celled hyph:£, from just beneath the apothecia. ( X  540) 
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C L A D O N I A D E L I C A T A  

(EHRH.) FLK. 

Specimen 1.  

A German specimen. 

Fig. 738 .  Above : Longitudinal section ;  below : Transverse section of fully 

developed stereome of the podetium. ( X  965) 

Fig. 739. Longitudinal section of top of podetium, with two apothecia, between 

which is the apical perforation of the podetium ( X  70) ; to the left : Transverse section 
of hyphre from the proper margin of apothecium, (between the hyphre are deposited 

lots of small granules) ; to the right : The same hyphre in longitudinal sections ( X  965) ; 

below these : Arachnoid hyphre from the surface of podetium just beneath the apothecia.  

( X 540) 

Fig. 740 .  Margin of apothecium, with very numerous unripe asci. ( x  540) 

Fig. 7 4 1 .  Paraphysis and ascus ; the latter contains eight a s  yet unripe spores, 

without cell-wall. ( X 965) 

Fig. 742. Pycnide ( X  540), conidiophores and conidia. ( X  965) 
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PLATE 1 1 4 .  

C L A D O N I A C A R I O S A  
(ACH.)  SPRENG. 

Fig. 743. Primary squamules, and podetia with podetial squamules and apothecia 
( X  4) 

Fig. 744.  Primary squamules with pycnidia. ( X  35) 
Fig. 745 .  To the left : Primary squamule with pycnidia and one very young 

podetium ( X  1 6) ;  to the right : Top of the podetium, with young apothecia. ( X  35) 
Fig. 746.  Primary squamule, with rhizoidal hyphre, one pycnide and a young 

squamulous podetium. with apothecia. ( X  16 )  
Fig. 747 .  A young, squamulous and distinctly costate podetium bearing above 

several apothecia.  ( X  9) 
Fig. 748 .  Primary squamules on humose substratum ; one strongly costate and 

apothecia-provided podetium. ( X  4) 
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PLATE 115 .  

C L A D ON I A CAR I OS A  

(ACH.)  SPRENG. 

Fig. 749.  Longitudinal section of podetium. showing an intricate network of 
costre, crossing the stereome cavity ; even the top of the podetium (with apothecia) is 

sh'ongly cavernose.  ( X  9) 
Fig. 750.  Ring-shaped piece of podetium seen obliquely hom above, showing 

the costre of the stereome, running pell-mell along the stereome-cavity ; in several 
places perforations through the wall of podetium are visible ; in the periphery of the 
section the white areas represent cut-surfaces in which a dark line indicates the gonidial 
layer. ( X 35) 

Fig. 7 5 1 . To the right : Longitudinal section of wall of podetium, with three 
podetial squamules, between which the surface of the stereome is naked ( X  40) ; to 
the left, below : Stereome ( X  540) ; top picture, stereo me, with anastomosed hyphre. 
( X  965) 

Fig. 752 .  Two transverse sections of wall of podetium ;  note the very irregular 
stereome forming the costCE. ( X  122) 

Fig. 753 .  Longitudinal section of  podetial squamule. ( X  540) 
Fig. 754.  Longitudinal section of top of podetium, showing the costre of stereome 

beneath the apothecium, crowning the podetium; note the proper margin of stereome 
hyphre outside the hymenium. ( X  70) 

• 
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PLATE 1 16 .  

C L A D ON I A CARIOS A 

(ACH.)  SPRENG. 

Fig. 755 .  Fragment of transverse section of podetium-wall ( x  540); below to 
the left : Cortex of podetium ( x  965); to the right : Gonidial hyphce and four algce. 
( x  965) 

Fig. 756. Above : Margin of apothecium, showing hymenium of nothing but 
paraphyses, without asci; in the sub-hymenium numerous rather big ascogenous hyphce, 
staining blue with iodine, scattered among the short-celled paraphysogenous hyphce ; 
beneath the subhymenium is the stereo me, which on the left hand side of the picture 
passes into the proper margin of the apothecium. ( X  540) 

Below: Tips of paraphyses in surface-view ( X  965), and a group of paraphyses, 

drawn in full . ( X  965) 
Fig. 757 .  Part of hymenium, from central part o f  a large apothecium ; some of  

the ascogenous hyphce from the sub-hymenium are about to  make their way upwards 
among the paraphyses to begin formation of asci. ( X  540) 

Fig. 758. Pycnide, placed in a primary squamule; the outer layer of hyphce of 
the pycnide-wall is faintly brown ; the inner layer is colourless. ( X  3 1 2) 

Fig. 759 .  Conidiophores and conidia. ( X  965) 
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PLATE 117 .  

CLA D ON I A AL P I COLA 

(FLOT.) WArN. 

A Swedish specimen . 

Fig. 760. Primary squamules with fertile podetia ; the latter are all unbranched and impervious. 
(x 3) 

Fig. 761. A simple podetium (x 3) ; issuing from a primary squamule ; the surface is granular, 
with one well-developed goncdial squamule ; at the top it is widened into a rather deep, impervious scyphus 
with marginal, brown apothecia; separately is shown the scyphus seen from above (x 9) 

Fig. 762. Part of a big primary squamule, with four young podetia ; between the granular, or in 
part squamulous, gonidial cushions the stereome is brown and decorticate. (x 9). The dark top of the 
biggest podetium is shown separately. (x 35). The small podetium below on the left is pictured separately 
in Fig. 763. 

Fig. 763. The youngest podctium met with in my material ; (compare the legend to Fig. 762) ; the 
top is bifurcate and decorticate ; the rest of the podetium is covered with granular gonidial cushions., (x 35) 

Fig. 764. Young podetia with their primary squamules ; the stereome is largely naked and furrowed, 
with scattered gonidial cushions and squamules. (x 3) ; the dark, bifurcated apical meristem, together 
with the adjacent upper part of the podetium with its brownish peltiform squamules, is shown separately 
in larger magnification. (x 35) 

Fig. 765. To the left : Pedicellate primary squamule, with two corticate young podetia ; (x 9); 
the top of the smaller podetium is pictured separately to the right. (x 35) 

To the right in the picture is shown another pedicellate primary squamule (in part beset with lumps 
of blackish particles of humus) ; 'the squamu1e is provided with one young fertile podetium (x 9), the top 
of which is shown separately. (x 35) 

r 
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PLATE 118. 

CLA D ON I A  AL P I COLA 

(FLOT.) WAIN. 

A Swedish specimen. 

Fig. 766.  Primary squamule, seen from beneath ; the under surface is whitish, at 
the base it is dark brown, merging into dark rhizoidal strands; ( x  6); separately are 
shown two anastomosed rhizoidal hyphre ( X  965). 

Fig. 767. Podetium on its primary squamule ; the stereome is dark brown, 

naked (dec.orticate), between the gonidial cushions ; the latter are gradually transformed 
into pedicellate squamules (with gonidialess pedicels), vide for instance the 'well de
veloped squamules at the base of the podetium. ( X 6) 

Fig. 768. Longitudinal section of primary squamule ( x  70) with a massive 
pedicel, formed of conglutinated hyphre ; the surface of the pedic.el is blackish ; inside 
it is colourless, as can be seen in the spec.ial picture. ( x  540) 

Medulla of the squamule is very dense, of in part c.onglutinated hyphre. 
Fig. 769.  Longitudinal section of primary squamule ; note the lower sur face of 

the squamule, in which the hyphre are c.onglutinated, assuming thus an almost c.ortex
like character. ( x  540) 

Fig. 770 .  Transverse section of  wall of  podetium; the stereome is very irregularly 
c.ostate and largely decorticate, with scattered, pedic.ellate pocletial squamules. ( x  70) 
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C L A D ON I A A L P I CO L A  

(FLOT.) WAIN. 

A Swedish specimen. 

Fig. 7 7 1 .  Part of wall of podetium, h'ansverse section; the stereome is lacunose, 
and indistinctly bordered towards the outer layer of medulla. 

Note : In the present section only one half of the depth of the stereome has been 

pictured. ( X  540) 
Fig. 7 7 2 .  Part of wall of podetium, transverse section, showing the structure of 

the surfaces of podetium between the gonidial cushions or podetial squamules respect
ively. The stereo me is lacunose and naked (without outer medulla and gonidial layer), 
with in part brown cell-walls .  

Note: In this section only one half of the depth of the stereome has been pictured. 
( x  540) 

Fig. 7 73 .  Transverse section of podetial squamule. ( X  1 22) Compare Fig. 7 78 .  
Fig. 7 74 .  Portion of podetium, cleft lengthwise, showing pedicellate podetial 

squamules and granules ; the stereome is somewhat costate. ( X  6) 
Fig. 7 75 .  Wall of podetium, with in part pedicellate squamules ; the large lacunre 

in the stereome are due to interstices between slantingly running costre of the stereome. 
( X  70) 

Fig. 7 76. Stereome-hyphre, from a longitudinal section of a podetium; the hyphre 

are largely anastomosed. ( X  965) 
Fig. 7 7 7 .  Longitudinal section of wall of podetium, with one corticate granular 

gonidial cushion, and one pedicellate squamule ; the pedicel is gonidialess, built of 
stereome-like hyphre, issuing from the stereome of the podetium ; most of the medulla 
of the squamule consists of similar hyphre. ( X  70) 
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C L A D ON I A A L P I CO L A  

(FLOT.) WAIN. 

A Swedish specimen. 

Fig. 7 78. Portion of transverse section of distal part of podetial squamule ; in 

this section medulla is rich in intercellular spaces, while in the proximal parts it is 
stereome-like. ( X  540) 

Fig. 7 79 .  Cortex and part of gonidial layer of podetial squamule. ( x  965) 
Fig. 780.  Two fertile podetia, cleft lengthwise, showing the cavity of the stereome 

continuing into a system of lacunre in the apothecia-bearing top of the podetia ; the 
brown surface of the apothecia appears blackish in the present figure. ( x  35) 

Fig. 7 8 1 .  Longitudinal section o f  top o f  podetium, with an apical apothecium ; 
this section corresponds to the opaque section in Fig. 780.  ( X  70) 

Fig. 782 .  Margin of apothecium ; the section is rich in lacunre ; at a short distance 

beneath the margin are two corticate gonidial cushions. ( X  1 22) 
Fig. 783.  Top : Margin of apothecium; the hyphre just outside the hymenium 

form a "proper margin". ( x  540); separately are shown two groups of such hyphre. 
( x  965) 

Fig. 7 84. Part of hymenium from centr·al part of apothecium ; all asci are unripe; 
the tips of the paraphyses are rather dark brown ; the sub-hymenium is faintly brownish, 

with rather small ascogenous hyphre ; beneath sub-hymenium follow the very thick
walled hyphre of the stereome. ( x  965) 
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PLATE 1 2 1 .  

C L A D ON I A VER T I C I L L A T A  

HOFFM. 

Specimen 1. 

uar. euoluta. TH. FR. 

Fig. 785.  Young primary squamules on their substratum, with several pycnidia 
and one very young podetium, crowned above by a beginning scyphus. ( X  35) 

Fig. 786. Four young podetia, issuing from one primary squamule, which 
downwards continues into brownish strands of rhizoidal hyphre ( X  9) the anatomy 

of which is pictured in Fig. 806. 
Fig. 787 .  Five young podetia issuing from one primary squamule with basal 

"hypothallus" ( X  6) ; separately is shown a pycnide and a primordium of apothecium 
from the margin of a scyphus. ( x  9). Compare Fig. 807 .  

Fig. 788 .  Young podetium, with marginal pycnidia and apothecia in the scyphi 
( X 4). Separately is shown the upper scyphus in greater magnification. ( x  1 6) 

Fig. 789 .  Horizontal strand of "hypothallus", producing several primary 
squamules in centrifugal order together with several rhizoids. ( x  9) 

Fig. 790.  Fully developed primary thallus resting on the substratum of sand, 
strongly intermingled with dark "hypothallus" ; podetia at various stages of development. 
( X  3) 

Fig. 7 9 1 .  Top of podetium, showing the mode of formation of the successive 
central prolifications ; numerous marginal young, unripe apothecia, and some few 
pycnidia ; in the two youngest scyphi the margins are entire as yet, formed of meristematic 
tissue ; later the margins will break up into apothecia and pycnidia. The gonidial cushions 
can be dimly seen - clearly separated from each other. ( X  9) 
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C L A D ONIA VER T ICI L L A T A  

H OFFlVI. 

Specimen 1. 

var. evolu/Cl. TH. FR. 

Fig. 792. Two old podetia, dying away at the base. (X 3) 

Fig. 793. Podetium with numerous seconda ry squamules in the sides and the 

scyphi; at the base it is dying away. (X 5) 

Fig. 794. Several old, darkened podetia, issuing from one primary squamule; 

in the m ar gins of the scyphi there are several a pothecia and very numerous pycnidia. 

(x 4) 

Fig. 795. T op of an old pocietiul11., s howin g several prolifications iss uing from 

each ind iv id ual scyphus. ( X 4) 
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PLATE 123.  

C L A D ON I A VER T I CILLA T A  

HOFFM. 

Specimen 2. 

vaT. cervicornis (ACH.) FLK. 

Fig. 796. A roundish cushion of primary squamules, growing across dead 

remnants of Polytrichum, on sandy substratum; not a few young podetia occur on the 

squamules; rhizoidal hyph::e ("hypothallus") are lacking, because the squamules have 

apical growth and are dying away at their bases. ( X  4) 

Fig. 797. A sh'ongly incised primary squamule with dark, dying-away base. ( X  4) 

Fig. 798. Part of primary squamule, with tllTee very young primordia of podetia. 

(X 60) 

Fig. 799. To the right: Part of the primary squamule in Fig. 798, with a primordium 

of a podetium. ( X  9) 

To the left: The same primordium, shown in larger magnification; at the base of 

the primordium is a dilation of the squamule; in Fig. 831 the anatomy of the primor

dium is figured. ( X  60) 

Fig. 800. Part of primary squamule with three young podetia, two of them with 

scyphi in which young, marginal apothecia, and one podetium being nearly in the 

state of developm.ent shown in Fig. 799. ( X  16) 

Fig. 801. Primary squamule with young, scyphiferous podetium, bearing several 

marginal apothecia; a br.eak near the margin of the scyphus permits of having a look 

into the stereome cavity. ( x  9). Compare Fig. 833, 834. 
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C L A D ONIA VER T I CI L L A T A  

HOFFM. 

Specimen 1. 

var. euoluta. TH. FR. 

Fig. 802.  Two podetia, cleft lengthvvise, to show the connection between the 
stereo me-cavities of the several scyphi and their prolifications . ( X  5) 

Fig. 803. A system of branched dark rhizoids Chypothallus") .  ( X  122) 

Fig. 804. Isolated rhizoidal hyphre ; very often the hyphre are anastomosed, 
(vide for instance above to the left) . (x 965) 

Fig. 805.  To the left : Longitudinal section of primary squamule, with young 
podetium ( X  35), in the stage of development shown in Fig. 785 .  

To the right, above : Top of the same podetium ( X  1 22), and - separately - hyphre 
from the bottom of the scyphus. ( X  540) 

To the right, below : Stereo me and surface layer of hyphre with gonidia; a genuine 
cortex is not developed as yet. ( X  540) 
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PLATE 125 .  

C L A D ON I A VER T I C I L L A T A  

HOFFM. 

Specimen 1. 

var. evoluta. TH. FR. 

Fig. 806.  Above : Transverse section of brownish podetium-like strand of con
glutinated rhizoidal hyph:£, bearing the primary squamule (with four young podetia), 
shown in Fig. 786 ; below : The peripheral portions of the same section, magnified 540 
and 965 times respectively. 

Fig. 807 .  Longitudinal section of young podetium being in a stage of develop
ment like the podetia shown in Fig. 787 .  The bottom of the scyphus is now gonidiiferous 
and corticate ; at its margin : Two pycnidia. ( X  70) 

Fig. 808 .  Longitudinal section of pycnide, shown in Fig. 807, ( X  540) ; separately : 
Conidiophores and conidia. ( X  965) 

Fig. 809.  Vertical section of the uppermost, youngest, small scyphus of a podetium 
of the usual type, shown for instance in Fig. 793 ; the bottom of the scyphus is provided 
with gonidia. ( X  70) 

Fig. 8 1 0 .  Margin of the very young scyphus, shown in Fig. 809. The bottom of 
the scyphus is on the right ; no genuine cortex is  developed as yet. (X 540) 

Fig. 8 1 1 .  Transverse section o f  primary squamule ( X  540) ; separately : Isolated 
medullary hyph:£. ( X  965). 



PLATE 125. 

Fig. 810 

Fig. 808 

Fig. 807 

Fig. 809 

Fig. 811 

o. Ga1l0e del. CLADONIA VERTICILLATA HOFFM. 



PLATE 126. 

C L A D ON I A VER T I C I L L A T A  

HOFFM. 

Specimen 1. 
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Fig. 8 1 2 .  Cortex of primary squamule ;  the hyph::e are very thick-walled, and 
often anastomosed, (vide for instance above to the left in the figure). Between the two 
groups of gonidia the cortical hyph::e are in direct connection with medullary hyph::e 
( X  965) 

Fig. 8 1 3 .  Transverse section of podetium; in one place of the circumference 
gonidia are lacking. ( X  70) 

Fig. 8 14 .  Portion of transverse section of podetium. ( X  3 12 )  
fig. 8 15 .  Longitudinal section of wall of podetium, showing gonidial cushions, 

stratum myelohyphicum and stereome. ( X  1 22) 
Fig. 8 1 6 .  Longitudinal section of cortex, gonidial layer and stratum myelohy

phicum ; (stereome is omitted in the figure) . ( X  965).  Separately are shown two anast
omosed hyph::e ( X  540) and one isolated hypha ( x  965) from stratum myelohyphicum. 

Fig. 8 1 7 .  Primordium o f  apothecium, placed i n  the margin of  a scyphus, lon
gitudinal section ;  as yet only paraphyses and ascogonia are developed, but no asci 
( X  1 22) .  Compare Fig. 8 1 9 .  

Fig. 8 1 8 .  Pycnide, closed a s  yet ; from the margin of a scyphus. ( X  1 22) 
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Specimen 1. 
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Fig. 8 19 .  Longitudinal section of primordium of apothecium (compare Fig. 

8 1 7) .  In the sub-hymenium several ascogenous hyphre can be seen ; above is the young 
hymenium, of young parahyses ; but no asci are developed as yet. From the hymenium 
there is smooth transition to the proper margin, and, deeper down, to the cortical hyphre 
of the scyphus from which the primordium has arisen ( X  3 1 2).  Separately is shown 
a young paraphysis. ( X  965) 

Fig. 820. Longitudinal section of apothecium at a more advanced stage of 
development, placed in the margin of a scyphus. There are numerous unripe asci 
without spores . The hymenium is surrounded by a proper margin of hyphre, issuing 
directly from the stereome of the scyphus. ( X  70) .  Separately are shown two nearly 
ripe asci (from another preparation), and two paraphyses, in which it can be very 
distinctly seen that the cell-wall is composed of two layers, a thin inner layer, above 
continuing into a brown tip, and an outer, swollen, colourless layer constituting in 
combination with neighbouring paraphyses the hymenial gelatine. (X 965) 

Fig. 8 2 1 .  Longitudinal section o f  margin of scyphus, with a n  apothecium and 

a pycnide. ( X  70) 
Fig. 822 .  Margin of apothecium, with umipe spores, and ascogenous hyphre in 

the sub-hymenium. The proper margin, in which numerous anastomosed hyphre could 
be seen, is formed of hyphre, issuing directly from the stereo me of the scyphus. 

The walls of the asci stain blue with iodine ;  this coloration continues a little distance 
down into the matrix of the sub-hymenium. (x 540) 

Fig. 823.  Pycnide, placed in the margin of a scyphus. ( X  1 22) 
Fig. 824. Portion of wall of pycnide, with conidiophores and conidia. ( X  965) 
Fig. 825. Pycnide, longitudinal section ; in the figure it can be seen that the tissues 

of the pycnide (wall and conidiophores) represent converted, direct continuations of 
the stereome of the scyphus in which the pycnide is situated. (X 3 12) .  Separately is 
shown one of the dark brown hyphre forming the wall of the pycnide. ( x  965) 

I' 
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Fig. 826. Longitudinal section of distal (foremost) part of a primary squamule. 
( X  1 22) 

Fig. 827 .  Distal margin of a primary squamule, longitudinal section; the walls 
of the top-cells of the cortical hyphre have a brown inner layer and a thick, colourless 
outer layer, the latter constituting a thick cuticle. Beneath the squamule is in part covered 
with a cortex-like layer of conglutinated, almost colourless hyphre, inside which is 
another layer of brownish hyphre. ( X  54'0) 

Fig. 828 .  Longitudinal section of the same squam.ule as in Fig. 827,  at a short 
distance from the distal margin; here the conglutinated hyphre of the lower surface 
of the squamule are lacking. ( X  540) 

Fig. 829. Cortex and gonidial layer of primary squamule ; to the right : The 
direct h'ansition from two medullary, anastomosed hyphre into cortical hyphre can be 
seen. In cortex the hyphre are anastomosed again and again, thus forming in combina
tion an elegant network, presumably facilitating the h'ansportation of nuh'itive matter 
and reinforcing the mechanical resistance of the tissue. The walls of the hyphre are 
strongly conglutinated, their top-cells are swollen and brown, their outer layer of cell
wall being colourless, forming in combination a thick cuticle. ( X  9(5) 

Fig. 830. A supplementary picture from the same section as Fig. 829.  ( X  9(5) 
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var. cervicornis. (ACH.) FLK. 

Fig. 83 1 .  Section of the primordium of podetium ( X  1 22) shown in Fig. 799 .  
The primary squamule is cut in h·ansverse section ;  its cuticle, cortex (with dark top
cells), gonidial layer and medulla are very distinct ; below in the figure medulla is slightly 
brownish ; to the left of the figure is a separate picture of medulla, the hyphre of which are 
cut across ; the nethermost of them are brownish. ( x  540) 

From medulla the young podetium takes rise ; its stereome is a direct continuation 
of the medullary hyphre ; to the right of the main figure are shown the stereome hyphre 
as they appear on a level j ust above the nethermost group of gonidia of the podetium 
( X 965) ; higher up in the podetium the stereome gradually merges into a more primitive, 
meristematic tissue of parallel hyphre, as shown above to the right. (x 965). The 
blunt top of the podetium is built of a similar meristem, the top cells of which are blackish, 
as shown above to the left ( X 965). The rest of the podetium is covered with a blackish 
layer of arachnoid tissue, as shown to the left ( x  965) ; no genuine cortex is developed 
as yet. Gonidia are scarce ; obviously they have been dragged up from the primary 
squamule by the young podetium during its development ; nothing speaks in favour 
of supposing that they have fallen from the air on the surface of podetium. 

Fig. 832.  Transverse section of a young, slender podetium built quite as the 

podetia of the genuine Cladonia verticillata var. evoluta. ( X  1 22). 
Fig. 833. Primordium of apothecium in the margin of a scyphus ; vide Fig. 834, 

where the same primordium is drawn under greater magnification and explicitly 
commented. ( X  1 22) 

Fig. 834. Primordium of apothecium in the margin of the scyphus pictured in 
Fig. 801  and Fig. 833 ; it is built of short-celled hyphre, issuing directly from the stereome 
of the scyphus ; the top-cells of the hyphre are brownish ; in the interior no ascogonia 
and asci differentiated as yet ; no blue reaction was provoked by addition of iodine.  
( X  540) 
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C L A D ON I A S U B CER V I CORN I S  

(W AIN.) KERNST. 

A Swedish specimen. 

Fig. 835. Two young primary squamules, growing both on black, decayed remains of Polytrichum 
sp. Both squamules are pedicellate, with a black pedicel of long-celled, parallel hyph::e; inside tbe pedicels 
are white. 

The blades of the squamules are white beneath and light greenish-gray above, without soredia. 
( x  16) 

Fig. 836. Older, erect primary squamule, black and dying away at the base; the upper and lower 
surface are dark, the dark colour spreading gradually upwards towards the apices of the squamule. ( x  5) 

Fig. 837. An old, crect, strongly incised primary squamule. ( x  5) 
Fig. 838. Primary squamule with a young podetium widening above into a shallow scypbus with 

young primordia of apothecia. ( x  6) 
Fig. 839. Group of primary squamules, two of which bear young podetia with shallow, imperforate 

scyphi with marginal primordia of apothecia. ( x  5) 
Fig. 840. An old primary squamule, to which adhere fragments of black, decayed remnants of a 

Polytrichum sp. (to the right in the figure) ; from the squamule issues an erect, squamulous podetium crowned 
above by a shallow scyphus, seen in profile, and provided with short marginal branches (prolifications), 
each bearing at the top a verticil of very young apothecia. ( x  9) 

Fig. 841 . The main figure to the right represents a largely decayed primary squamule provided 
with an erect, repeatedly branched podetium with shallow scyphi, bearing marginal primordia of apothecia, 
and a few pycnidia. ( x  5). The central figure shows a short prolification from the margin of a scyphus ; 
above it is provided with a verticil of primordia of apothecia ( x  35) ; below is seen a similar prolification 
with marginal young apothecia ( x  35); to the left is seen a pycnide with open ostiole,- and three young 
apothecia, all of them placed in the margin of a scyphus. ( x  35) 

Fig. 842 . To the left : Primary squamules with scyphiferous podetia ( x  5). To the right : One of 
these scyphi, with marginal primordia of apothecia ; the bottom of the scyphus is finely granular. ( x  6) 
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A Swedish specimen. 

Fig. 843. Primary squamule, longitudinal section; the margin of the squamule 

is to the right; groups of blackish-brown hyphre issue from the lower surface (x 122); 

(compare Fig. 845). 

Fig. 844. Basal blackish, decayed portion of primary squamule; in the medullary 

layer all gonidia are dead, their empty cell-walls could be demonstrated by ZnC12 + I. 
The cortical layer is likewise brownish-blackish. (x 122). Compare Fig. 846. 

Fig. 845. Longitudinal section of primary squamule; cortex is composed of 

conglutinated hyphre with strongly swollen walls; the inner layer of the cell-walls of 

some of the cortical hyphre is blackish-brown, while the outer layer is almost colourles 

(when seen in very thin microtome-sections). Groups of dark hyphre issue from the 

normal, colourless medullary hyphre. ( X 540). Separately is shown a branched, colour

less medullary hyphre. (X 965) 

Fig. 846. Transverse section of decayed basal portion of primary sq uamule; in 

cortex it can be seen that the inner layer of the cell-walls has turned blackish-brown, 

while the outer, swollen layer is of still lighter colour; empty walls of gonidia are present 

in the gonidial layer; the medullary hyphre ha ve turned almost black. (x 540). Separate

ly are shown three cortical hyphre in transverse section. (X 965) 

Fig. 847. Portion of normal podetium, transverse section; on its surface three 

colonies of Coccomyxa are situated; beneath cortex is the gonidial layer and "stratum 

mye[ohyphicu17l", passing gradually into a very thick layer of stereome with rather 

numerous intercellular spaces; the deepest layer of stereome is dense, without inter

cellular spaces. (x 122) 
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(W AIN.) KERNST. 

A Swedish specimen. 

Fig. 848. Portion of decayed, blackened podetium, transverse section. There are 
two gonidial cushions containing scanty living gonidia ; as a whole the stereome is 
blackish. (x 1 22) Vide Fig. 853 .  

Fig. 849 .  Portion of normal wall of podetium;  in cortex the boundaries between 
the individual hyphre are fairly distinct ; beneath cortex is a gonidial cushion, covered 
to the left and to the right by stoutish cortical hyphre, continuing directly into the stere
ome (compare Fig. 850) ; beneath the gonidial layer is a "stratum myelohyphicum" of 
arachnoid, long-celled hyphre continuing into a thick layer of stereome of somewhat 
loose texture, and provided with rather numerous intercellular spaces, thus forming 
the transition to the deeper layer of dense stereome. ( X  312)  

Fig. 850 .  A colony of Coccomyxa, epiphytic on the cortex of the podetium. 
( X  540) 

Fig. 85 1 .  Cortex of normal podetium, transverse section, from a gonidialess 
portion between gonidial cushions (as shown in Fig. 849) ; cortex continues directly 
into the outer, loose layer of stereome ; a few of the uppermost cortical hyphre have 
in part deep brown cell-walls, covered with an outer swollen and almost colourless 
layer. ( X  540) 

Fig. 852 .  Longitudinal section of  the dense stereome of a normal podetium ; to 
the left is the loose stereome with intercellular spaces, constituting the bulk of the 
stereome. ( X  540) 
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(WArN.) KERNST. 

A Swedish specimen. 

Fig. 853.  Portion of decaying podetial wall with blackish-brown stereome. 
( X  540) 

Fig. 854. Blackish-brown hyphre from the stereome of the decaying podetium 
shown in Fig. 853.  (x 540) 

Fig. 855 .  Gonidial layer and adjacent cortical hyphre of the primary squamule. 
( X  965) 

Fig. 856. Longitudinal section of primordium of apothecium. Above there is a 
layer of hyphre representing the young paraphyses, covered with a thin cuticle. Beneath 
the paraphyses is the subhymenium of conglutinated hyphre and ascogenous hyphre; 
there are as yet no asci ; downwards the subhymenium gradually passes into the stereome 
of the scyphus. ( X  3 12 )  

Fig. 857 .  A short prolification (issuing from the margin of  a scyphus, omitted 
in the figure), with an apical unripe pycnide. ( X  1 22) 

Fig. 858. An open pycnide, (x 1 22) .  Separately is shown the arachnoid tissue 
of in part dark hyphre, constituting the superficial cell-layer, issuing directly from the 
stereome of the pedicel of the pycnide. ( X  540) 
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A Swedish specimen. 

Fig. 859.  A young gonidial cushion of the type occurring in the pedicels of the 
pycnidia shown above ; the tips of the cortical hyphre are dark, and the cell-walls are 
not swollen as yet like those of the fully developed podetia ; the loose tissue between 
the gonidial layer and the massive stereome will gradually grow much thicker. ( X  540) 

Fig. 860. A ripe pycnide. (x 240) 
Fig. 861 .  Anatomical details of a pycnide. To the left : Surface view of the outer 

cell-layer of the pycnide ; below this some of the dark hyphre in side-view. To the right: 
Conidiophores, issuing from the dark layer of hyphre, lining the cavity of the pycnide. 
(x 965) 
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CLADONIA DEGENERANS 

(FLK. ) SPRENG. 

Fig. 862. Portion of a tuft of podetia. The present fragment of the tuft consists 

of numerous podetial squamules, all of them issuing from dark, decaying branches of 

what seems to be one, richly branched podetium - together with light, scyphiferous, 

living branches, issuing likewise fron1. the same decaying parts of the older podetial 

branches: (The decaying podetial branches would only be visible by turning the back 

of the fragment towards the observer). (Painted in moistened state). (X 3) 

Fig. 863. A richly branched and squamulous podetium, decaying at the base. 

(Painted in moistened state). ( x  3) 

Fig. 864. A richly branched podetium; in the margin of the scyphi to the right 

in the picture there are single or crowded, unripe apothecia (without asci; compare 

Fig. 880 and 881). (X 3) 
Fig. 865. A procumbent dark and decayed podetium with numerous squamules 

in different stages of development; several of the squamules have given rise to secondary 

scyphiferous podetia; the whole of this object represents in a way a simplified analogue 

of Fig. 862. ( x  3) 
Fig. 866. Podetial squamule (from a decayed, dark podetium, omitted in the 

picture), giving rise to a young podetium ( X 35). (Compare Fig. 873). 

Fig. 867. A similar podetial squamule with young podetium. (X 35) 
Two podetial squamules (likewise taken from a decayed podetium. ( x  35) 

Fig. 868. Fragment of top of podetium, with two cauliflower-like apothecia. 

(X 10) 

Fig. 869. An isolated, small scyphus with numerous marginal pycnidia (X 16); 

one of the latter is shown separately. (X 60) 
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Fig. 870 .  One of the top-branches of a very richly branched podetium ; above 
it is composed of a system of repeatedly proliferous, very small scyphi, each of which 
is crowned by a verticil of small bodies of meristems, some of these will no doubt 
develop later into pycnidia ( X  9). Separately : One of the primordial scyphi, with a 
verticil of brown meristems. ( X  35) 

Fig. 8 7 1 .  Cenh'al picture ( X  9) : Podetial branch issuing from a podetial squamule 
(compare Fig. 862) ; above it has a shallow scyphus bearing several scyphi of secondary 
and higher order and numerous small, roundish bodies of meristem-tissue, many of 
which will in all probability be converted into pycnidia ; a small group of the bodies 
is pictured separately to the right (x 35) ; below to the right : A similar podetial branch 
as the one shown in the central picture (X 9). To the left is pictured a small area of 
the surface of podetium, showing a few gonidial cushions, connected by arachnoid 
hyph<e. ( X  35) 

Fig. 872 .  Two podetial squamules from a prosh'ate podetium like the one seen 
in Fig. 865 ; the right hand podetiul1l (x 1 6) has a shallow scyphus with marginal 
pycnidia. The left hand podetium ( X  35) 

Fig. 873 .  Podetial squamule with young secondary podetium, sho,ving the 
arrangement of the gonidia ; (cleared 'in KO H and stained). ( X  35) 
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Fig. 874. Transverse section of wall of podetium. ( x  1 22) 
Fig. 875. Fragment of corticate, gonidiiferous part of wall of podetium. ( X 540) 

Fig. 876. Longitudinal section of wall of podetium. ( x  540) 

Fig. 877. Longitudinal section of podetial squamule. ( x  540) 
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Fig. 878 .  Fragment of gonidialess, decorticate part of wall of podetium ; (compare 
Fig. 874) .  ( X  540) 

Fig. 879 .  Longitudinal section of one of the very numerous small dark bodies 
occurring in the margins of the scyphi - as shown in the preceding pictures (Fig. 862, 
863, 864, 865, 87 1 ) .  The present picture shows a longitudinal section of the top of a 
very small prolification, issuing from the margin of a scyphus (omitted in the figure). 
In most cases the dark bodies have a j uvenile meristematic structure - as for instance 
the left hand side of this section ; however, there can be little doubt that some of them 
will be converted into pycnidia - as in the right hand body in the picture, where a 
group of big, roundish cells probably represents the primordium of the conidiiferous 
hyphre of a pycnide. '( X 3 12 )  

Fig. 880. Top of a prolification of a scyphus, bearing an  apical apothecium, 
provided with a hymenium consisting of paraphyses only, but having no traces of asci ; 
in the sub-hymenium there were scanty ascogenous hyphre ; (compare Fig. 881) .  

( X  70) 
Fig. 88l .  Margin of the apothecium in Fig. 880 ; the margin of the apothecium 

is a direct continuation of the stereome of the podetium ; note the scanty ascogenous 
hyphre beneath the hymenium. ( X  540) 

Fig. 882 . Longitudinal section of the margin of a scyphus bearing a pycnide 
( X  540). Separately : Conidiophores and conidia. ( X  965) 

-----�--------� 
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(L.) WILLD.  

Specimen 1. 

Fig. 883. A complete tuft growing on sandy substratum; the sand has in part drifted over the basa 
parts of the podetia, thus burying the primary squamules ; some of the squamules were still in existence, 
most of them dead, a few still alive ; they were all mutually connected by means of dark rhizoidal 
hyphre in part combined into solid dark strands ; on the surface of the substratum primary squamules were 
no longer present. Numerous very young apothecia and some more developed ones are present, together 
with not a few pycnidia ( x  2 Y2). Painted in moistened state. 

Fig. 884. Central picture : A very young podetium issuing from a primary squamule, at the base of 
which the dark rhizoidal felt can still be seen, together with two other squamules and several grains of 
sand. ( x  9). From the left side of the podetium scanty hyphre protrude from cortex to lay hold of the grains 
of sand. 

To the right : Top of the same podetium, with groups of gonidia. ( x  35) 
To the left : Parts of the same podetium, with gonidial cushions at a more advanced step of develop

ment. ( x  35) 
Fig. 885. " Hypothallus" of dark strands of rhizoidal hyphre, with two primary squamules and nu

merous grains of sand. ( x  9) 

Specimen 3. 

Fig. 886. Three single podetia, representative of a whole carpet of similar podetia (growing on 
sandy soil) ; all of them are erect, with dying-away and decaying bases ; the branches are partly lateral 
partly apical, subulate or scyphiferous. The margins of the scyphi bear pycnidia and apothecia in various 
stages of development. 

To the left : Small perforated scyphus with marginal pycnidia and young apothecia ; the scyphus is 
a portion of the neighbouring podetium. ( x  9) 

The two other podetia bear almost ripe apothecia. ( x  3) .  Above to the right : Portion of the margin 
of scyphus of the fertile podetium next to it ; four dark brown, irregular pycnidia are situated in the margin. 
( x  70) 

Fig. 887 . Two fertile podetia, with apical and lateral subulate branches. ( x  2) 
Fig. 888. Podetium, the lower half of which is dead. ( x  2) 

-
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(L.) WI L LD .  

Specimen 1 .  

Fig. 889. Two grains of sand entangled among blackish rhizoidal hyphre ( x  70) .  Here and there 

closely appressed to the grains of sand there are small roundish black patches of hyphre, enclosing young 

cystococcoid algre ; they probably represent the first stages of primary squamules ;  hyphre and algre are 

drawn separately to the right. ( x  540) 

Fig. 890. Tops of four podetia representing different types occurring in this specimen. To the 

farthest left : The subulate apex, which may gradually be transformed into a narrow scyphus, beset with 

small marginal primordia of apothecia (number two in the series). Number three has a shallow scyphus 

with marginal pycnidia and four prolifications, one of which is considerably elongated, all of them bearing 

young apothecia. Number four has a deep, impervious scyphus, bearing several small primordia of apothecia 

and three prolifications, crowned with large but unripe apothecia (without spores). ( x  6) 

Fig. 891 . Tops of two podetia just about to be transformed into narrow scyphi (from formerly 

being subulate) ( x  35).  Their anatomical structure is shown in Fig. 894 and Fig. 895. 

Fig. 892 . Scyphus with primordia of apothecia ; some of these had ascogonia, others had none. 

( x  9) ; two perforations occur extraordinarily in the diaphragm of the scyphus ; normally the scyphi are 

impervious ( x  9) ; compare Fig. 904. 

Fig. 893. Top of podetium, cleft lengthwise ; note the strands of stereome, connecting the wall of 

the podetium with the diaphragm of the deep, cup-shaped scyphus. ( x  9) 

Fig. 894. Top of the unbranched, young and almost subulate podetium ( x  122) shown in Fig . 

891 , the upper part of which is about to develop a small scyphus (shown in larger magnification in Fig. 

895). Just below scyphus the podetium is covered with a darksish arachnoid tissue, enveloping here and 

there single - or small groups - of gonidia, visible for instance in the right side of the figure. Below to the 

left is a more advanced gonidial cushion containing recently divided gonidia (compare Fig. 896 and 897) .  

In the stereome cavity are drawn two pictures of the stereome-hyphre on their respective natural level 

with the main figure. ( x  540) 

Fig. 895. Top of the same scyphus as shown in Fig. 891 and 894 ; the upper parts of the stereome 

are short-celled as yet, and give rise to the meristematic, short-celled hyphre running upwards and out

wards in the young scyphus ; all the meristem-hyphre are very susceptible to staining with fuchsine and 

give negative reaction with iodine, (1. -:-) .  ( x  3 1 2 )  

Fig. 896. Longitudinal section of the wall of podetium pictured in Fig. 894, illustrating the course 

of development of two gonidial cushions, with one and six gonidia respectively ; both of them are covered 

as yet with a dark brown cortex ; the cells of the stereome are rather short as yet. ( x  540) 

Fig. 897 .  An older gonidial cushion from the same section as Fig. 896. It is still covered with dark 

hyphre on the surface of the almost colourless cortex. In the interior there are two undivided gonidia, and 

several groups of gonidia, each obviously formed by the division of a single algal cell. The cells of the 

stereo me are more stretched than in Fig. 896. ( x  540) 

Fig. 898. Longitudinal section of wall of fully developed podetium. ( x  1 22) 
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PLATE 141 .  

C L ADONIA GRA C I L IS 

(L.) WILLD. 

Specimen 1.  

Fig. 899. Longitudinal section of wall of podetium;  the colour of the podetium 
is due to a diffused brown pigment occurring in cortex. ( X  540) 

Fig. 900. Cortex, gonidial layer, and outer layer of medulla of a fully developed 
podetium ; longitudinal section. ( X  965) 

Fig. 90 1 .  Part of fully developed stereo me, showing copiously branched, con
glutinated and anastomosed hyphre. ( X  965). 

Fig. 902. Part of transverse section of podetium ; in two places the gonidial 
cushions are widely apart. ( X  1 22) 

Fig. 903.  Transverse section of wall of podetium ; the right side of  the picture 

represents a natural perforation through the wall of podetium. ( x  540) 
Fig. 904.  Above to the left : Primordium of one of the apotheci� of Fig. 892, 

longitudinal section ( X  122) ; there are neither ascogonia nor distinct paraphyses as yet. 

Below to the right : Primordium of apothecium from the same scyphus as in Fig. 

892, only in a slightly more advanced stage of development, in having a . few ascogonia 
and beginning paraphyses ; all superficial hyphre are dark brown, the top-hyphre 
fairly parallel (- beginning paraphyses) ; the very few ascogenous cells, embedded 
among the colourless, conglutinated hyphre, constituting the future sub-hyme"nium, are 
shaded dark here. ( X 3 1 2).  The whole of the primordium gives negative reaction with 
iodine (1 -:- ) . 
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PLATE 142. 

CLADONIA G RA CILIS 

(L.) WILLD.  

Specimen 1. 

Fig. 905.  Margin of a large apothecium of the type shown in Fig. 883, Fig. 890, 
and Fig. 893. All asci are unripe, sporeless ;  the sub-hymenium is rather thick, composed 
of small paraphysogenous and bigger ascogenous cells, the whole of it resting on a 
calyx of long-celled hyphre, continuing into the stereome of the podetium. The walls 
of the asci and the ascogenous cells stain blue with iodine. ( x  540) 

Fig. 906. Central part of the same apothecium as shown in Fig. 905. Note the 
thick calyx beneath the sub-hymenium. ( X  540) 

Fig. 907 .  Portion of hymenium and sub-hymenium ; tips of paraphyses are brown. 

Note the very young asci, issuing directly from the ascogenous cells. ( X  965) 
Fig. 908. Unripe asci, and paraphyses, one of which is branched. ( x  965) 
Fig. 909.  Pycnide, situated at the top of  a short marginal branch of a scyphus. 

In the ostiole is a portion of the slime-drop, in which the conidia are embedded. ( x  1 22)  

Fig. 9 10 .  Longitudinal section of the same pycnide as  shown in  Fig. 909 .  ( X  3 1 2) .  
Separately are shown dark hyphre from the wall of the pycnide (above to  the left), 
( X  965), and isolated conidiophores with conidia. ( X  965) 

Specimen 2. 

Fig. 91 1 .  Five subulate branches ( X  6), issuing from the dorsal side of a 
prostrate podetium ; note the "joint" at the base of  the branches ; the two youngest 
branches (to the right in the figure) are pictured separately in Fig. 9 14 .  
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PLATE 143. 

C L ADONIA GRA CI L IS 

(L.)  WILLD 

Specimen 2. 

Fig. 912 .  This specimen consists of prostrate-ascending podetia, from the under-sides of which 
numerous diffused accessory rhizoidal hyphre penetrate into the substratum ; from the dorsal side snumerous 
lateral, erect, subulate branches take rise. ( x  3) 

Fig. 913.  Above to the left is a prostrate podetium, bearing some few podetial squamules and three 
lateral branches, ( x  4) 

Main picture : Prostrate-ascending podetium with lateral, erect branches (between these an epiplytic 
Pal'meiia villaia), and several scyphi with numerous very young primordia of apothecia ; one of the scyphi 
is pictured separately ( x  9). Seen under larger magnification (abt. 60 times) the border-lines between the 
gonidial flakes appear as a minute, light reticulation.  

Fig. 914.  The two youngest lateral branches of Fig. 91 1 ;  their mother-podetium is  cut lengthwise 
to show the inside (the stereome) of the podetium; in this way it can be seen that the stereome-cavities of 
the maternal and the frlial branches are separated from each other. ( x  35) 

Fig. 915. Lateral and dorsal erect, subulate branches issuing from two pieces of prostrate podetia. 
Note the diaphragm separating the stereo me-cavities of the branches from that of the mother-podetia. 
( x  9) ; the erect branch to the farthest left is about to develop a narrow scyphus (shown separately under 
larger magnification) . ( x  35) 

Fig. 916. Lateral branch issuing from the side of its mother-podetium. Note the "joint" at its base, 
indicating the adventitious origin of the branch. ( x  35) 

Fig. 917 .  Longitudinal section of wall of podetium with basal part of a podetial squamule. ( x  122) 

Specimen 3. 

Fig. 918. Surface view of hymenium showing dark tips of paraphyses and numerous asci, some of 
them containing almost ripe spores. ( x  965) 

Fig. 919. Paraphysis and two asci containing ripe (?) spores. ( x  965) 
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PLATE 144. 

C L A D ON I A CORN U T A  

(L.)  SCHAER. 

Specimen 1. 

Fig. 920. Group of primary squamules with podetia, some of which are prostrate, with lateral 
erect, subulate branches. ( x  2) 

Fig. 921 .  To the left : Primary squamule with young entirely corlicate podetium. ( x  9) In the 
middle, above : Sorediose top of podetium with beginning scyphus (with ring-shaped meristem) ( x  9) ; 
bottom : Acuminate, sorediose top of the podetium to the right in the picture ( x  35). To the right : Upper 
portion of podetium, covered with a layer of light yellowish or, here and there, brownish soredia. ( x  9) 

Fig. 922. To the left : Entire podetium ( x  2) with some few basal podetial squamules, and apical, 
narrow scyphus with marginal primordia of apothecia ;  the scyphus of this podetium is pictured in larger 
magnification in Fig. 925. In the middle : Entire podetium ( x  2), with dying-away base ; the surface is 
corticate at the base, sorediose above ; the apical scyphus is pictured in larger magnification in Fig. 924. 

To the right : Scyphus of another podetium, with pierced diaphagm. ( x  16) 
Fig. 923. To the right : Sorediose, scyphiferous top of podetium ; diaphragm of scyphus is pierced 

by small perforations ; on the margin there are six small primordia of apothecia ; the same scyphus is pictured 
to the left, seen from above ( x  9) ; below to the left : Sorediose part of margin of the same scyphus, with 
one primordium of apothecium. ( x  35) 

Fig. 924. To the left : Sorediose top of podetium, pictured in Fig. 922 (central picture) ; the bottom 
of the scyphus is entire ; near the margin there are several narrow radial perforations, and several in ·part 
confluent primordia of apothecia ( x  9), the largest of these is shown separately. ( x  35) 

Fig. 925. The sorediose top of the podetium shown in Fig. 922 (to the left). The margin of the scyphus 
is beset with short branches, each bearing a primordium of apothecium ; the bottom of the scyphus is pierced 
by an irregular, oblique fissure: ( x  9) 

Specimen 2. 

Fig. 926. Top of two fertile podetia (with ripe spores ; vide Fig. 942). The surface of the podetia 
and the cavity of the scyphi are farinose-sorediose. ( x  4) 

1 1 
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PLATE 145. 

C L A D ONIA CORN U T A  

(L.)  SCHAER. 

Specimen 1. 

Fig. 927 .  Portion of prostrate podetium provided with erect subulate, lateral 
branches (with basal branches of second order) ; the branches are sorediose at the 

top, corticate at the base ( X  3). Separately is shown a somewhat granular portion of 
the prostrate podetium. ( X  9) 

Fig. 928.  Apex of subulate, sterile podetium ; the meristem is made up of short
celled hyphre with dark brown apical cells ( X  3 1 2), the latter are shown separately 
above to the right ( X  965) ; to the left : Some hyphre from the colourless interior parts ; 
in the stereome cavity are shown some hyphre about to be transformed to stereome. 
( X 965). The top-most gonidial algre can be seen just inside the dark superficial hyphre. 

Fig. 929 .  A very young scyphus, at  a slightly more advanced stage of develop

ment than the purely subulate apex of the common type of podetia of this species. 
( X  3 1 2 )  

Fig. 9 3 0 .  Section o f  corticate basal part of podetium ; i n  a few places cortex is 
lacking. ( X  70) 

Fig. 931 .  Portion of corticate basal part of podetium, transverse section. ( X  540).  
Below to the right in the stereome is a group of relatively stoutish cells ; many groups of 
this type were met with on the inner surface of the stereome. 
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C L A D O N I A C O RN U T A  

(L.) SCHAER. 

Specimen 1. 

Fig. 932.  Transverse section of the sorediose apical part of a podetium. The 
inside of the stereome cavity is provided with incrassations protruding into the cavity ; 
they stain intensely red with fuchsine ( X  70). Separately is shown a part of the same 
sections. ( x  1 22) 

Fig. 933 .  Transverse section of sorediose apical part of stereo me.  ( x  540) 
Fig. 934. Cortex, gonidial layer, and part of medulla, from a transverse section 

of corticate basal part of podetium. ( X  965) 
Fig. 935. Longitudinal section of wall of podetium ; the inside of the stereome has 

three prominent groups of stoutish cells of the type shown in Fig. 93 1 .  ( X  540) 
Fig. 936. Podetial squamule, and the wall of its mother-podetium ; longitudinal 

section. ( X  70) 
Fig. 937 .  Longitudinal section of podetial squamule ; a brownish, diffused 

pigment is deposited in the cell-walls · of the cortical hyphre. ( X  540) 
Fig. 938. Margin of the scyphus shown in Fig. 924 (the right hand picture), 

bearing above two primordia of apothecia, separated from each other by a narrow 
piece of gonidial tissue ; the right primordium has a small group of ascogenous cells. 
( X  1 22) 

Fig. 939. Margin of the right-hand primordium shown in Fig. 938. The bulk of 
the apothecium is made up of almost erect, long-celled hyphre, the future paraphyses, 
and hyphre of the proper margin respectively, issuing from the stereome of the podetium. 
To the left is a portion of the central part of the primordium, containing a group o f  
ascogenous cells. ( X  540) 
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PLATE 147.  

C L A D ONIA CORN U T A  

(L.) SCHAER. 

Specimen 2. 

Fig. 940. To the left : Podetium with narrow scyphus, in which are several 
marginal primordia of apothecia. The other podetia are all fertile, with dark brown 
apothecia. All the podetia are sorediose at the top and corticate at the base, with a few 
podetial squamules and dying-away base. ( X  4) 

Fig. 941 . Hymenium, surface view, with asci and tips of paraphyses. ( x  540) 
Fig. 942.  Four asci ; to the farthest right is an unripe ascus, the top wall of which 

is strongly incrassated ; separately is shown a group of isolated ripe spores. ( x  965) 
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CLA D O N I A P Y X I D A T A  

(L.) FR. 

Specimen 1. 

Fig. 943. Primary squamules and podetia, among moss. ( X  2) 
Fig. 944. To the left, above : Four young apothecia ( X  9) ; below : Scyphus 

with marginal pycnidia and young apothecia ( X  5) .  Next follows a whole podetium 
with prolifications and podetial squamules with secondary scyphiferous podetia, and 
basal primary squamules ( X 4). To the right of this, top : A pycnide from the margin 
of a scyphus ( X  70) ; central picture : Young podetium with two convex apothecia with 
central depression ;  below, top of very young podetium with beginning scyphus. ( X  70) 

To the farthest right : Primary squamules and young podetia in various stages of 
development ; many pycnidia in the margins of the scyphi. ( X  4) 

Fig. 945. Young scyphus with juvenile apothecia, seen from above. ( X  5) 

Specimen 2. 

Fig. 946. Primary squamules, and podetia at various stages of development. 
The oldest podetia with apothecia-bearing prolifications. To the left in the picture is a 
bud-scale of Fagus silvatica. ( x  4) 

Specimen 3. 

Fig. 947 . Dark "hypothallus" of rhizoidal hyphre, intermingled with grains 
of sand ; primary squamules with podetia. ( X  4) 

Fig. 948. " Hypothallus" with grains of sand ; primary squamules and old pode
tium with repeatedly proliferating SCyphl and numerous apothecia. ( X  3) 

Fig. 949.  Similar podetium, with podetial squamules in the cavity of scyphus 
( X 4) 
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C L A D O N I A P Y X I D A T A  

(L.) FR. 

Specimen 3. 

Fig. 950. An old fertile podetium ; at the base fresh primary squamules issue 
from the rhizoidal zone, in which grains of sand can be seen. From the bottom of the 
broad nethermost scyphus issue numerous squamules ; from its margin another system 
of apotheciiferous scyphi takes rise. ( X  4) 

Specimen 4. 

var. lophyra. ACH. 

Fig. 95 1 .  Primary squamules and podetia ; the latter have richly squamulous 
margins and rather smooth scyphus-cavities. ( X  4) 

Fig. 952. Central picture : Scyphus with squamulous margin and small prolific a
Lions with primordia of apothecia. ( X  9). Top picture : Part of the margin of  scyphus, 
with squamules and young prolifications, crowned with primordia of apothecia. ( X  16) .  
Bottom picture : Fragments of primary squamules with young podetia. 

Specimen 5. 

Fig. 953 .  Primary squamule, lower surface ; podetium with numerous pycnidia. 
( X  9) 

Fig. 954. Primary squamule with podetium ; to the left is a part of the brim of 
the scyphus with two pycnidia ( X  35) ; to the right : Outside of a part of the scyphus, 
with two young blackish apothecia and scattered gonidial cushions, (granules), resting 
on the dark stereome of the scyphus ; bottom picture : Granular surface of another pari 
of the podetium. ( X  35) 
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C L A D O N I A P Y X I D A T A  

(L.) FR. 

Specimen 1. 

Fig. 955.  Longitudinal section of  primary squamule. ( X  70) 
Fig. 956 .  Young scyphus seen from above, with numerous marginal pycnidia 

and one reniform, convex apothecium. ( X  35) 
Fig. 957 .  Longitudinal section of  primary squamule. ( X  540) 

Fig. 958 .  Portion of  transverse section of  wall of podetium, with gonidial cushions 
and gonidialess interstices ; (compare next section). ( X  70) 

Fig. 959.  Portion of the above section of wall of  podetiul11 ; here the gonidia are 
lacking, the stereome is covered by a looser tissue of in part brown hyphre. ( x  540). 

Fig. 960 . Section of margin of  unripe apothecium ; in the sub-hymenium are 
numerous ascogenous cells. ( x  540) 
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C L AD O NIA P Y X IDA T A  

(L.) FR. 

Specimen 1 .  

Fig. 961 . Longitudinal section of wall of podetium, with four gonidial cushions 
and gonidialess interstices. ( X  70) 

Fig. 962. Transverse section of wall of podetium .  ( X  540) 
Fig. 963. Longitudinal section of apothecium and adjacent parts of podetium ; 

the latter is provided with numerous gonidilferous granules in soredia-like arrangement, 
thus reminding of Cladonia chlorophcea (and Cl. fimbriata). ( X  40) 

Fig. 964. Ascus with unripe spores, and paraphyses. ( X  965) 
Fig. 965. Longitudinal section of margin of scyphus, with a marginal pycnide. 

( X  3 1 2) .  Separately some isolated conidiophores and conidia. ( x  965) 
Fig. 966. Inner layer of wall of pycnide with conidiophores in situ. ( X  965) 

Specimen 2. 

Fig. 967 . Young scyphus with marginal pycnidia, seen from above. ( x  1 6) 
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PLATE 152 . 

C L A D O N I A  C H L O R O P H JE A 

(FLK.) ZOPF. 

Specimen 1. 

Fig. 968. A juvenile specimen of primary squamules and young scyphiferous podetia. ( x  3) 
Fig. 969. A primary squamule with the youngest podetium seen in this specimen ; the margin of 

scyphus is wholly meristematic and dark ( x  35) .  Separately is shown the scyphus of a slightly older 
podetium. ( x  35) 

Fig. 970. Scyphus of the oldest podetium of specimen 1 .  ( x  122) 
Fig. 97 1 .  Three primary squamules with pycnidia. ( x  60) 
Fig. 972. Primary squamule ( x  35), attacked by a parasitic fungus, Phoma Cladonice (KEISSL) . 

The parasite consists of scattered perithecia, immersed in the squamule, with protruding ostioles, in which 
the white mass of spores can be seen ; compare Fig. 980. Separately : A single perithecium in greater magni
fication: ( x  60) 

Specimen 2. 

Fig. 973. A rather young tuft, growing on humose sandy substratum, in which is a richly developed 
system of rhizoidal hyphre ("hypothallus"), giving rise to the primary squamules on the surface of the 
substratum. The podetia are all scyphiferous, arranged in a fairy ring; the margins, (i. e. brims), of the 
scyphi are richly beset with small blackish tubercles, partly representing primordia of apothecia, partly 
pycnidia. ( x  5) 

Specimen 3. 

Fig. 974. Primary squamules with scyphiferous podetia ( x  4). Below to the left : Very young pode
tium with a narrow scyphus, bearing marginal tubercles of meristem. Above : Three separate figures, 
showing (from left to right) a scyphus with marginal tubercles of meristem ( x  9) ; in the middle : Young 
podetium with unripe apothecia ( x  9) ; to the right : Pycnide at the brim of a scyphus. ( x  35) 

Fig. 975. The brims of the scyphi are very often beset with small blackish tubercles, partly represent
ing pycnidia, partly primordia of apothecia ; one of the latter is shown here in longitudinal section ; it is 
composed of longitudinal small-celled hyphre with blackish tips. In the interior of the primordium there 
is a system of bigger cells, the beginning ascogonia, the walls of which stain blue with iodine - as shown 
in the pict�re ; the same chemical reaction, though much more dilute, can be seen in the adjacent parts of 
the hyphre of the primordium. ( x  312) 
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C L A D ONIA C H L ORO P H JE A 

(FLK.) ZOPF. 

Specimen 1. 

Fig. 976 .  Primary squamule ( X  70) with a very young podetium bearing above 
a scyphus ; the latter is gonidialess inside ; the margin of scyphus is shown separately 
in larger magnification ( X 540), in which can be seen that the meristem consists of 
darkish short-celled hyphre covered with a colourless cuticle ; outside the scyphus is 
covered with a rather loose tissue of hyphre, intermingled with gonidial algre. 

Fig. 9 77 .  Primary squamule with an  empty pycnide. ( X  1 22)  
Fig. 978 .  Primary squamule ; longitudinal section. ( X  540) 
Fig. 979 .  Gonidial alga from a primary squamule, with surrounding haustoria

less gonidial hyphre. 
Fig. 980.  Longitudinal section of the distal margin of a primary squamule 

attacked by the perithecium of a parasitic fungus, Phoma Cladonice (KEISSL.) .  The 
fungus is entirely immersed as yet, later it will to some extent pierce the cortex of the 
squamule (vide Fig. 972) ; the wall of its perithecium is thin and colourless except for 
the blackish-brown hyphre around the ostiole. ( X  540). Separately are shown two 
conidiopbores with conidia. ( X  965) 

Specimen 3. 

Fig. 981 . Podetium with some few pycnidiai ssuing from the margin of the scyphus ; 
most of the prolifications bear young apothecia. At the base the podetium merges 
insensibly into the subsh'atum and is decaying, ( X  9) 

Fig. 982.  Podetium, cleft lengthwise ( x  9), The whole of  the stereome is deep 
brown to blackish ; at the base the podetium continues into the blackish substratum 
and blackish, decayed squamules, on the surface of which lie free soredia (granules) ; 
(in other podetia the stereo me is colourless). In some cases numerous soredia were 
found in the stereome-cavity and in the cavity between the two layers of the scyphi, 
arrived there through casual perforations in the scyphi. 
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C L A D ONIA C H LORO P H LE A 

(FLK.) ZOPF. 

Specimen 3. 

Fig. 983. Transverse section of podetium ; its surface is granular from corticate 
gonidiiferous granules alternating with naked interstices of gonidialess tissue. ( x  70) 

Fig. 984. Transverse section of wall of podetium, showing one gonidiiferous 
granule and adjacent gonidialess tissues. ( X  540) 

Fig. 985. Podetial squamule, longitudinal section .  ( X  540) 
Fig. 986. Longitudinal section of the brim of a scyphus, with a pycnide and 

young soredial granules. ( X  312) .  To the left : Conidiophores and free conidia. ( X  965) 

I r 
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PLATE 155 .  

C L ADONIA C H LORO P H JE A 

(FLK.) ZOPE'. 

Specimen 3. 

Fig. 987. Longitudinal section of wall of podetium, with corticate gonidial granules and onc podetial 
squamule. 

Fig. 988. Longitudinal section of one cor tic ate podetial granule ; above and below it the loosely 
interwoven hyphre from the interstices between the granules can be seen. 

Specimen 4. 

Fig. 989. Top of podetium with apical apothecium, cleft lengthwise ;  a system of numerous, in part 
branched, beams issues from the stereome, running from there upwards to the bottom part of the "hypo
thecium". To the right and left can be seen numerous corticate gonidiiferous granules of the surface of 
the podetium ; numerous additional granules can be dimly seen through the stereome of the podetium in 
the back part of the section. ( x  1 6) 

Fig. 990. Margin of apothecium showing hymenium, proper margin, and part of the beams of 
stereome present in the interior of the apothecium, ( x  70).  To the right :  Hyphre from the proper margin. 
( x  965) 

Fig. 991 .  Hymenium, and sub-hymenium. (with ascogenous and paraphysogenous cells), from the 
central part of an apothecium. ( x  540) 

Fig. 992 . Above : Surface-view of hymenium, with asci and dark tips of paraphyses. Below para
physes and two asci, one of which contains unripe spores ; all of the examined asci, conimg to several 
hundreds, had well developed cytoplasm, but very few contained spores, and they were all apparently 
unripe. ( x  965) 

Specimen 5. 

Fig. 993 . Top of a very young podelium with granular surface. The brim of the scyphus bears 
several primordia of apothecia, (and pycnidia ?), and one prolification. ( x  1 6) 

Fig. 994. Top of scyphiferous podetium with eight young primordia of apothecia, (and pycnidia?), 
and three prolifications ; the latter must in fact be classified as very small scyphi of second order, each 
crowned with verticils of primordia of apothecia. ( x  9) 
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PLATE 1 56 .  

CLAD O N I A  C H L O R O P H £ A 

(FLK.) ZOPF. 

Specimen 4. 

Fig. 995. To the left : Two sterile podetia, each having three and four scyphi 
respectively, issuing from the margins of two older scyphi. The sides of the podetia are 
squamulous ; at the base the podetia are in part buried under dead plant remains and 
particles of humus. ( X  5) 

In the middle, podetium with two sets of scyphi ; the upper scyphus bears a proli
fication with confluent apothecia, containing lots of sporeless young asci and some older 
ones with unripe spores . ( X  5) 

To the right : Podetium with one scyphus, from the margin of which issue numerous 
branches (prolifications) with small, unripe apothecia. ( X  5) 

Specimen 5. 

Fig. 996. Two dark (blackish brown) podetia with scyphi, from the margins 
of which prolifications with young apothecia take rise. ( X  5) 

Fig. 997 .  Basal part of an old podetium, and some few young podetia ( X  5) ; 
separately : Top of young podetium with scyphus. ( X  9) 
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PLATE 1 5 7 .  

C L A D O N I A F I M B RIA T A  

(L.) 

Specimen 1. 

Fig. 998. Primary squamules and podetia, on the ground among moss. ( X  6) 
Fig. 999. Primary squamule, with two very young podetia ; the podetium to the 

left is in part loosened from the squamule ; note the very distinct basal plinth belonging 
to the mother squamule. ( X  35) 

Fig. 1000.  Two coalesced podetia, forming in  combination a peculiar oblique 
scyphus with marginal denticles, and one small scyphus of secondary order. ( X  5) 

Fig. 1001 .  Group of fertile podetia ; ( X  4) ; separately : Part of margin of scyphus 
with seven pycnidia. ( X  35) 

Specimen 2. 

Fig. 1002 .  Main picture, sterile and fertile podetia, painted when moist ; above 
is drawn two groups of confluent apothecia, (dry). ( x  5). To the right : Top picture, 
part of margin of sorediose scyphus, with pycnidia ( x  35) ; bottom picture : Basal 
part of podetium with corticate areoles, along the edges of which are formed soredia. 
( X  35).  

Fig. 1003 .  Part of  apothecium with adjacent sorediose wall of podetium ; the 
section is stained by iodine, by addition of which reagent the hymenial gelatine, the 
asci, and the ascogenous hyphre of the sub-hymenium stain blue. · ( X  1 22) 



PLATE 1 5 7 .  

Fig. 1002 

Fig. 999 
Fig. 1001 

Fig. 1000 

O. Gal/oe del. CLADONIA FIMBRIATA (L.) 

IX P 27 a 



PLATE 158. 

C L A D O N I A  F I M B R I A T A  

(L.) 

Specimen 1 .  

Fig. 1 004.  On the left : Entire podetium with denticulate scyphus ; the scyphus 
is finely pulverulent - sorediose inside and outside alike ; otherwise the podetium is 
granular and squamulous. ( X 4). To the right : Denticles (of meristematic, dark hyphre) 
from the margin of scyphus. ( X  35) 

Fig. 1005.  Group of podetia with prolifications of three types, subulate, scyphi
ferous, and apothecial. ( x  4). The podetium to the farthest right is compressed -
fasciate above, without a true scyphus. 

Specimen 2. 

Fig. 1 006.  Longitudinal section of a primary squamule and a very young pode
tium, breaking through the cortex of the squamule ; the podetium takes rise in the medul
lary-gonidial layer of the squamule ; its gonidial layer is a direct continuation of the 
gonidial layer of the squamule, from which the gonidia are directly carried up, both 

on the sides and - in a less degree - in the shallow cup of the scyphus ( x  70).  Separate
ly is drawn a longitudinal section of the podetial wall a short distance beneath the scy
phus ; the stereome is short-celled as yet. ( x  540) 

Fig. 1007 .  Longitudinal section of primary squamule. ( X  540) 
Fig. 1 008.  Pycnide ( x  3 1 2) .  Separately is shown a part of the pycnide-wall in 

surface vie,v ( x  3 1 2), and isolated hyphre of the same. ( x  965) 
Fig. 1 009.  Colourless hyphre of  the inner layer of the pycnide-wall, with conidio

phores and conidia. ( X  965) 
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PLATE 1 59. 

C L ADON I A  F I M B RIA T A  

(L.) 

Specimen 2. 

Fig. 1 0 1 0 .  The scyphus of Fig. 1006.  Note the gonidia in the shallow cavity of 
the scyphus ; they are entirely wrapped in tight mantles of gonidial hyphffi. ( x  3 1 2 )  

Fig. 1 0 1 1 .  Transverse section of  sorediose part of  podetium. ( X  70) 
Fig. 1 0 1 2 .  Transverse section of sorediose part of podetium. ( X  540) 
Fig. 1 0 1 3 .  Margin of apothecium. In the sub-hymenium very distinct ascogenous 

hyphffi can be seen. Hymenial gelatine, asci, and ascogenous hyphffi stain blue by 

addition of iodine. ( X  540) 
Fig. 1 0 1 4 .  Four asci, containing unripe spores (without cell-walls).  ( X  965) 
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PLATE 160. 

C L A D ONIA A P O L E P T A 

(ACH.) WAIN. 

Specimen 1 .  

var. ochrochlora. (FLK.) W AIN. 

Fig. 1 0 1 5 .  A small carpet of primary thallus with podetia of various types 
(subulate ; scantily branched ; unbranched, scyphiferous) . ( X  4), separately : Small 
scyphus with pycnidia and primordia of apothecia. ( X  9) 

Fig. 1 0 1 6 .  Top of a subulate, and a young scyphiferous podetium. ( X  9 )  
Fig. 1 0 1 7 .  Young scyphus, with pycnidia and primordia o f  apothecia. ( X  35) 

Specimen 2. 

var. coniocrcea. (FLK.) WAIN. 

Fig. 1 0 1 8 .  Carpet o f  primary squamules with subulate podetia. ( X  4) 

Fig. 1 0 1 9 . Pedicellate primary . squamule with young podetium ; the latter has 

a "plinth" at the base, indicating the borderline between the podetium itself and the 
squamule, from the interior of which it has pierced the cortex of the squamule. ( X  9) 

Fig. 1 020.  Primary squamule with young podetium. ( X  9) 

Specimen 3.  

var. conioCl"cea. (FLK.) WAIN. 

Fig. 1021 .  Prostrate podetium with podetial squamules and young lateral, 

ascending branches. ( X  1 6) 
Fig. 1 022 .  The same two podetia as shown in Fig. 1 02 1 .  ( X  35) 
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PLATE 161 .  

C L A D ONIA A P O L E P T A  

(ACH.)  WAIN. 

Specimen 1. 

var. ochrochlora. (FLK.) WAIN. 

Fig. 1023 .  Longitudinal section of pedicellate primary squamule with a young 
podetium. The pedicel is white inside and covered outside with dark hyphre continuing 
into dark "hypothallus" . The upper part of the podetium is sorediose, the basal part is 
corticate. ( X  35) 

Fig. 1 024.  Longitudinal section of young primary squamule with dark brown 

"hypothallus" .  ( X  1 22) 
Fig. 1 025. Top of a subulate podetium ( X  540), longitudinal section. 
Fig. 1 026.  Transverse section of sorediose top of podetium. ( X  70) 
Fig. 1027 .  Transverse section of basal, corticate part of podetium. ( X  70).  

Separately are shown hyphre isolated from its cortex. ( X  965) 
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PLATE 162. 

C L A D ONIA A P O L E P T A  

(ACH.) WAIN. 

Specimen 1. 

var. ochrochlora. (FLK.) WAIN. 

Fig. 1 028 .  Transverse section of sorediose top of podetium ( X  900) ; separately : 
Two isolated soredia. ( X  965) 

Fig. 1 029.  Transverse section of corticate base of  podetium. ( X  540) 



O. GallfJe del. 

, '. '. 
� . . ' .;..., 

.
. .. . ... , ... .. 

�. ; :, 

. '�.. " . 
.... , � ...:.. .  

.. ': ... 

" . . . , " • � .. ..  to • . . . 

." •• ".J • 

PLATE 162. 

: , 

.f!' 

CLADONIA APOLEPTA (ACH.) WAIN. 

IX P 28 



/ 

PLATE 163. 

C L A D O N I A A P O L E P T A  

(ACH.) WAIN. 

Specimen 1. 

var. ochrochlora. (FLK. W AIN). 

Fig. 1030 .  Vertical (longitudinal) section of margin of a scyphus, (the outside 
of which is to the left) ; in the very margin (above in the figure) is a section of a primor
dium of apothecium, with numerous relatively big ascogenous cells in the sub-hyme
nium, covered with young paraphyses. ( x  312)  

Fig. 1 0 3 1 .  To the left : Longitudinal section of pycnide, placed in  the margin of 
scyphus. ( x  312) .  Above to the right : Surface view of the dark wall of the pycnide 
( x  965) ; the other pictures show conidiophores, issuing from the inside of the pycnide, 
and isolated conidiophores with conidia. ( x  965) 
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PLATE 164. 

CL A D ONI A A P OLE P T A  

(ACH.) WAIN. 

Specimen 2. 

var. coniocrrea. (FLK.)  \VAIN. 

Fig. 1032 .  To the right : Hyphre from the "hypothallus" ( x  540) ; to  the left : 
Isolated hyphre from "hypothallus", two of  which are anastomosed. ( X  965) 

Fig. 1033 .  Longitudinal section of primary squamule ; in medulla there arc 
several grains of a colourless substance soluble in HCI. ( X  540) 

Fig. 1034.  Longitudinal section of corticate basal part of podetium. ( X  540) 
Fig. 1 035 .  Surface view of sorediose upper part of podetium. ( X  540) 
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PLATE 165.  

C L A D O N I A C O RN U T O RA D I A T A  

COEM. 

Specimen 1. 

Fig. 1036.  Well developed podetia, issuing from small primary squamules, in 

part hidden in the substratum ; most of the basal squamules are of podetial origin ; 
the youngest podetia are simple and subulate. ( X  2 Y2) 

Fig. 1 03 7 .  Three stages of development of the podetia ; the youngest is simple, 
subulate and as yet connected with its primary squamule ; in the others the primary 
squamules are dead and buried in the sandy substratum. ( x  2 Y2) 

Specimen 2. 

Fig. 1 038.  Different types of podetia. Counting from left to right : 1) a prostrate
ascending podetium, with numerous squamules and numerous lateral, erect, subulate 
branches, continuing at the base into blackish rhizoidal strands ( X  4) ; 2) erect po de
tium with two lateral branches and dichotomous apex ( X  4) ; 3) dichotomous top of 
podetium ( X  6) ; 4) irregularly branched top of podetium ; ( X  6) ; 5) compressed
fasciate top of podetium. ( X  6) 

All the podetia figured here are rather dark brownish ; only their apices are lighter 
from whitish soredia. 

Fig. 1 039.  A very young, simple podetium, corticate at the base, with patches of 
soredia, between which the stereome can be seen. ( X  9) 
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PLATE 166. 

C L AD O NIA C O RN U T O RADIA T A  

COEM . 

Specimen 2. 

Fig. 1 040. To the left : Podetium, from the basal part of which issue dark rhizoidal 
strands ; above it is provided with five sorediose scyphi, with marginal subulate branches ; 
the bottom of the scyphi is impervious. In the middle : Primary squamule with young 
podetium, the base of which is corticate. ( X  9). To the right : Dark meristems of a 
branch, belonging to one of the scyphi pictured in the mai.n figure to the left. ( x  30) 

Fig. 1 041 . Primary squamules, the surfaces of which are sprinkled with loose 
soredia from neighbouring sorediose podetia. ( X  10) 

Specimen 3. 

Fig. 1042 .  Primary squamule with young podetium. ( X  35)  
Fig. 1 043. Top of fertile podetium. ( X  4) 
Fig. 1 044. Top of fertile podetium, one and the same object seen from two 

sides, magnified about 5 times and 1 2  times respectively, bearing two light brown 
apothecia, and some small, dark pycnidia ; separately are shown pycnidia in greater 
magnification. ( X  35) 

The top , of the podetium is compressed, fasciate, perforated and hollow. 
Fig. 1045 .  Tops of two sterile podetia. ( X  4) 
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PLATE 167.  

C L A D O N I A C O RN U T O RA D I A T A  

Coii:'M. 

Specimen 1. 

Fig. 1 046. Blackish rhizoidal strands spreading in the sandy substratum.  ( x  
1 2 2 ) ;  the strands are formed of hyph::e, which singly appear light brownish ; one of these 
is shown separately. ( X  540) 

Fig. 1 047 .  Primary squamule, longitudinal section. ( X  540) 
Fig. 1 048.  Transverse section of wall of podetium ; its surface is  strongly sorediose. 

( X  52) 
Fig. 1 049.  Longitudinal section of granular-sorediose and micro-squamulous 

basal part of podetium. ( x  70) .  Separately are shown three soredia. ( X  540) 
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PLATE 168. 

C L A D O N I A C O RN U T O RA D I A T A  

Fig. 1050 .  
Fig. 1 0 5 1 .  

COEM. 

Specimen 1. 

Transverse section of wall of sorediose podetium. ( X  540) 
Longitudinal section of wall of podetium. ( X  540) 

Specimen 2. 

Fig. 1052 .  To the left :  Longitudinal section of very young sorediose podetium. 
( X  1 22) 

To the right : A similar young podetium with a mantle of soredia ; surface view. 
( X  1 22)  

Fig. 1053 .  Fragment of sor-ediose podetium, surface view ; between the soredia 
the naked stereome can be seen. ( x  70) 
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PLATE 169. 

C L A D O N I A C O R N U T O RA D I A T A  

COEM. 

Specimen 3. 

Fig. 1 054. Top of sorediose podetium with apical apothecium ;  in the sub
hymenium are numerous ascogenous hyphre. ( X  1 22)  

Fig. 1 055 .  Margin of  apothecium, with small, unripe asci and numerous ascoge
no us hyphre in the sub-hymenium. ( x  540). Separately, two young asci, a few asco
genous hyphre, and one almost ripe ascus, surrounded by fully developed paraphyses 
with dark brown tips, and one branched paraphysis with colourless tips. ( X  965) 

Fig. 1 056. Longitudinalsection of sorediose margin of scyphus with two pycnidia. 
( X  1 22) 

Fig. 1057 .  Longitudinal section of margin of scyphus (with stereome cavity), 
in which are two pycnidia. ( x  3 1 2) 

Fig. 1 058.  Conidiophores and free conidia. To the farthest right : Fragment of 
a hypha from the wall of the pycnide. ( x  965) 
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PLATE 170 .  

C L A D ON I A P I T Y REA 

(FLK.) FR. 

Specimen 1. 

Fig. 1059. A primary squamule, growing on a dark substratum of raw-humus and sand. From 
the interior of the squamule a very young podetium has pierced the cortex of the squamule, which now 
forms a plinth at the base of the podetium ; the latter ends above in a dark ring of meristem. ( x  35) 

Fig. 1060. Primary squamules, all bearing pedicellate pycnidia; one of these is open (has an ostiole), 
the others are closed as yet. ( x  60) 

Fig. 1061.  Above to the left : Primary squamules with three closed pycnidia ( x  35) ; below : 
Primary squamules with one pedicellate and closed pycnide ( x  60) ; central figure : Primary squamules 
with one podelium ; the latter has a dark meristem at the top ; its stereo me is partly naked, partly covered 
with granular gonidial cushions ( x  60) ; to the right : Young podelium with dark meristem at the top, 
dark stereome and basal brown gonidial cushions. ( x  35) 

Fig. 1062. A young podetium, taking rise from a primary squamule ; most of the podetium has dark 
naked stereome with a few brown gonidial cushions ; at the top it widens into a shallow scyphus with one 
open and several closed marginal pycnidia. ( x  35) 

Fig. 1063. Fragment of rotten branchlet of a dwarf-shrub bearing several primary squamules and 
three young scyphiferous podetia. ( x  9) 

Specimen 2. 

Fig. 1064. Primary squamules with podelia, on periderm of Picea excelsa ; painted in moistened 
state, in which condition the podelia are somewhat translucent. ( x  4) 

Fig. 1065. Primary squamule with a very young podetium ending above in an orbicular dark meri
stem, which later will break up into several small knob-like meristems (as in Fig. 1077) ( x  35). The 
identical podetium is shown in Fig. 1086, which see ! 

Fig. 1066. A similar yOllng podetium as in Fig. 1065, with apical orbicular meristem. ( x  16) 
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PLATE 1 7 1 .  

C L A D O NIA P I T Y R E A  

(FLK.) FR. 

Specimen 3. 

Fig. 1067 . Young podctium, at the base mantled with slender stems of a Hepatica 

(liverwort), Lophocolea ; the top is sorediose, the base squamulose ;  between the squa
mules the stereome is naked ( X 4) ; separately the top of the podetium is seen under 
larger magnification. ( X  1 6) 

Fig. 1068.  To the left : Top of a granular, subulate unbranched podetium . 
(from the main figure 1 082) ; to the right : An entire podetium, partly with naked stere
ome, partly with granular base (from Fig. 1082) ; both podetia have small brown 

meristems. ( X  9) 
Fig. 1 069. Top of a podetium, rather irregular, with young apothecia and with 

lateral branches issuing directly from the sides of the podetium ; the surface is partly 
granular, partly squamulose ( X 9) ; to the left is shown an apical young apothecium of 
a lateral branch. ( X  35) 

Fig. 1070 .  Irregularly branched top of  podetium (from Fig. 1082).  ( x  9) 
Fig. 1 0 7 1 .  Squamulose-granular podetium (from Fig. 1082) with lateral branches 

( x  9), the tips of which (young scyphi) are sho\vn separately. ( X  35) 
Fig. 1 0 7 2 .  Young, furcate podetium (from Fig. 1082) .  ( x  9) 
Fig. 1073 .  Scyphiferous, branched podetia, in  part with naked, brown stereo me. 

( X  9) 
Fig. 1074 .  Scyphiferous, branched, granular podetium with apothecia ( x  6) ; 

separately its top is shown. ( X  9) 
Fig. 1075 .  Podetium with a narrow scyphus, from which issue two marginal 

branches with apical apothecia ; between the gonidial cushions and squamules the 
stereome is naked and blackish. ( X  9) 

Fig. 1 076 .  Podetium with rather well-developed scyphus giving rise to marginal 
branches with apical apothecia. ( x  9) 
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PLATE 172 .  

CLA D O N IA P I T Y REA 

(FLK.) FR. 

Specimen 2. 

Fig. 1 0 7 7 .  Primary squamules, and one podetium ; the apical meristem is broken 
up into nine separate meristems, which in all probability will later be converted into 

verticillate branches in the margin of the future scyphus. ( x  35) 
Fig. 1 078 .  A somewhat more advanced podetium, with distinct shallow scyphus ; 

the stereome of the podetium is largely naked ; the gonidial cushions are mostly granular. 
(X 1 6) 

Fig. 1079 .  Primary squamule and young podetium ; the latter has several dark 
meristems along the margin of scyphus. ( x  1 6) 

Fig. 1 080 .  Two fully developed podetia, with proliferous scyphi and granular, 
in part micro-squamulous surface, and several small, dark meristems. ( x  9). Separately 
is shown part of a podetium, showing granular gonidial-cushions on the naked stereome. 
(X 35). The top of the right hand podetium is shown separately in Fig. 1 0 8 1 .  

Fig. 1 0 8 1 .  Scyphus with marginal, repeatedly branched prolifications and dark 
meristems, some of which may perhaps later develop into pycnidia or apothecia ;  
compare Fig. 1080 .  

Specimen 3. 

Fig. 1 082.  Primary squamules and podetia, on raw-humus substratum. In the 
middle of the picture a scyphiferous podetium of Cladonia pyxidata grows among the 
podetia of Cl. pityrea. ( x  4) 

Fig. 1 083. Primary squamule with young, subulate podetium (X 9), the top 
of which is drawn separately to the right. (X 35) 
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Specimen 1. 

Fig. 1084. Illustrates the anatomy of a podetium like Fig. 1059. To the left : Longitudinal section 
of top of podetium, showing top meristem, downwards passing into stereome with superficial layer of 
arachnoid hyphre, and young gonidial cushions ( x  122) ; to the right of this figure is shown part of the 
meristem ( x  540) in longitudinal section and, below this, a surface view of the same ; ( x  540) ; to the 
farthest right, top picture : Isolated hyphre of arachnoid hyphre ( x  965) ; middle picture : Hyphre from the 
interior of the podetium (the young stereo me) ( x  965) ; bottom : Young gonidial tissue from the surface 
of podetium. ( x  540) 

Fig. 1085. To the left, top : Pedicellate, closed pycnide breaking out from the interior of a primary 
squamule ( x  122) ; bottom, transition from pedicel to the dark hyphre, constituting the perithecial wall 
of the pycnide ; the colourless hyphre of the pedicel are of two kinds : loosely interwoven superficial hyphre, 
(to the right), and conglutinated hyphre, embedded in a common malrix, formed by the swollen outer layer 
of the walls of the hyphre (to the left in the figure). ( x  540). Above to the right : Conidia and conidiophores ; 
the latter issue from the dark perithecial hyphre of the wall of the pycnide. ( x  965) 

The present pycnide was scarcely fully - ripe ; all conidia were still connected with conidiophores, 
none of them lay free in the cavity, and no slime-drop was developed as yet. 

Specimen 2. 

Fig. 1086. This very young podetium is identical with the one in Fig. 1065 (which see I). Here it 
is cleared in KOH and stained in bulk, the distribution of go nidi a being thus made visible. At the top of 
the podetium is a dark ring of meristem ; at the base is a "joint", marking the boundary between the cortex 
of the primary squamule and the podetium ( x  52). Separately is shown the superficial layer of the pode
tium, consisting of groups of algre covered with a thin layer of small-celled, thin-walled hyphre, the future 
cortex of the coming granular gonidial-cushions.  ( x  540) 

Specimen 3. 

Fig. 1087. Primary squamule, at the base provided with rhizoidal hyphre entangled among dead 
and decayed plant-remains of the substratum. The squamule is cleared in KOH and stained to show the 
arrangement of the gonidial algre. ( x  40) 

Fig. 1088. Longitudinal section of primary squamule. ( x  60) 
Fig. 1089. Colourless rhizoidal hyphre, here and there anastomosed. ( x  540) 

I 
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(FLK.) FR. 

Specimen 3. 

Fig. 1090.  Longitudinal section of primary squamule. ( X  540) 
Fig. 1 091 . Transverse section of podetium ; cortex is cracked, the gonidial 

cushions thus separated as irregular granules with interjacent "stratum myelohyphicum" ; 

in other sections the stereome between the granules is entirely naked. ( X  1 22) 
Fig. 1 092 .  Two transverse sections of the wall of podetium, from places where 

cortex, gonidial layer and stratum myelohyphicum were lacking ; the stereome is about 
to turn dark brown. ( X  540) 

Fig. 1093 .  Longitudinal section of wall of podetium with two corticate gonidial 
cushions. ( X  3 12 )  
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Specimen 3. 

Fig. 1 094. Transverse section of wall of podetium, with one corticate gonidial 
cushion ;  at either side of this the stereome is naked. (X 540) 

Fig. 1 095 .  Longitudinal section of wall of podetium ; cortex is cracked right 
down to stratum myelohyphicum, the gonidial layer being thus split up into separate 
gonidial cushions. ( x  1 22) 

Fig. 1 096. Longitudinal section of podetial squamule. ( X  540) 
Fig. 1 09 7 .  Cortical hyphre of a podetial squamule. ( x  9(5) 
Fig. 1098 .  Top of  podetium, with an apical apothecium, cleft lengthwise ; the 

stereome cavity of the podetium continues into the apothecium, in which the stereome 
is split up into buttresses, supporting the hymenium and sub-hymenial tissues. (x 35) 

Fig. 1 099.  Hymenium with paraphyses and unripe asci ; in the subhymenium 
are several big ascogenous cells among small-celled paraphysogenous cells, the whole 
resting upon the stereome of the podetium (in which one single anastomosis can be 
seen). ( x  540) 

Fig. 1 100 .  Details of the hymenium ; variously branched paraphyses with brown 
tips ; unripe (sporeless) asci ; surface view of hymenium (with tips of paraphyses, 
and unripe asci) ; a simple paraphysis, and an ascus, containing eight unripe spores 
(without cell-walls). (X 965) 
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Specimen 3. 

Nesolechia egregantula 

parasitic on Cladonia pityrea specimen 3. 

Fig. 1 101 .  Part of squamulous podetium of Cladonia pityrea, specimen 3, heavily attacked by 
black apothecia of Nesolechia egregantula. ( x  35) 

Fig. 1 102 .  Podetial squamule of Cladonia pityrea specimen 3, attacked by four superficial apothecia 
of Nesolechia egregantula ; beneath the parasite the gonidial algre are largely lacking ; three more apothecia 
of the parasite are embedded as yet in the squamule ; beneath each of these there is a group of gonidia 
( x  122).  (Compare Fig. 1 1 03). 

Fig. 1 103.  Vertical section of a podetial squamule of Cladonia pityrea specimen 3, showing cortex 
and gonidial laycr ; in the squamule three apothecia of Nesolechia are embedded, each consisting of a nearly 
globular tissue of hyphre, representing the whole of the future apothecium ; the latter consists at present of 
a bottom layer of short-celled brownish hyphre (the hypothecium), from which issue brown hyphre in 
part already with brown tips (the future "amphithecium"), and a central group of erect colourless hyphre 
(the paraphyses). Ascogenous cells and asci are not differentiated as yet. ( x  540) 

Fig. 1 1 04.  Apothecium of the parasite, surrounded by the tissues of the host plant (cortex and 
gonidial layer). The hyphre of the "hypthecium" (i. e. the bottom of the apothecium) are brown to blackish ; 
in the amphithecium the outer hyphre are black, the inner lighter brown ; the sub-hymenium is light brown ; 
the paraphyses are very light brown, with black tips ; by protracted influence of iodine solution some of 
the microtome sections were affected in such a ''lay that the hymenium assumed an extremely faint bluish 
shade, while in other sections this reaction could not be detected. ( x  540) 

Fig. 1 105 . Horizontal section of one half of apothecium of Nesolechia, with adjacent cortex of the 
host plant (L e. cortex of podetial squamule of Cladonia pityrea). In Nesolechia the unripe asci, the paraphys
es, the thin hymenial gelatine, and the black hyphre of the amphilheciwn can be seen. 

in the adjacent cortex of Cladonia several byphre are about to turn brown. ( x  540) 
Fig. 1 1 06 .  Paraphysis with black (not bluish !) tip, and three asci ; all asci were unripe, only a 

single one (to the Jarthest right) seemed to be ripe, with 6 colourless, thin-walled spores. ( x  965) 



PLATE 176.  

Fig. 110t 

Fig. 1103 

Fig. 1102 

Fig. 1106 

Fig. 1105 

o. Calloe del. CLADONIA PITYREA (FLK.) FR. 

IX P 30 b 



PLATE 177 .  

C L A D O N I A  P I T Y R E A  

. (FLK.) FR. 

Specimen 3. 

Fig. 11 07 .  Two coalesced podetia. ( x  4)  
Fig. 1 108. Three coalesced podetia; their basal gonidial cushions are dead and whitish. ( x  4) 
Fig. 1 109. Top

· 
of podetium (moistened!), showing a shallow scyphus with four marginal pycnidia, 

and one apothecium-bearing branch ( x  9) ; separately, one of the pycnidia. ( x  35) 
Fig. 1 1 10 .  A richly squamulous and granulose podetium ; between the squamules the surface is 

naked and rather dark ; the basal parts, embedded in the substratum, are black with decaying squamules ; 
at the top numerous crowded apothecia. (Painted in moistened state, the apothecia therefore light brown; 
when dry they are dark). ( x  4) 

Fig. 1 1 1 1 .  Longitudinal section of podetium with apical apothecium ; the hymenium, the para
physogenous and ascogenous cells of the sub-hymenium are stained blue by iodine, while the other tissues 
remain unaltered. ( x  122) 

C L A D O N I A A L C I C O RN I S 

LWHTF. 

Specimen 1. 

Fig. 1 1 1 2 .  One, richly incised primary squamule ; the oldest parts of the squamule are brown and 
decaying ; its young lobules are provided with rhizoidal hyphre, penetrating into the sandy soil ; they are 
greenish-grey above, yellowish white beneath. Numerous fertile podetia take rise from the very margins 
of the squamules. ( x  2) 

Fig. 1 1 13 .  (All the objects are pictured in moistened state.) To the farthest left : A primary squamule, 
brown and decaying at the base, with a large squamulous podetium provided with apothecia, and a small 
podetium richly provided with pycnidia in the margin of its scyphus ( x  3) ; one of the pycnidia is pictured 
separately ( x  35). Two central figures, above : Squamulous top of fertile podetium ( x  2) ; bottom figure : 
Part of primary squamule with marginal podetium provided with pycnidia and apothecia. ( x  3). 

To the right ; top : Proliferous scyphus ( x 2) ; bottom : Small scyphus with brown apothecia and blackish 
pycnidia. ( x  9) 

Specimen 2. 

Fig. 1 114.  Entire tuft, on sandy substratum. ( x  2) 
Fig. 1 115 .  An isolated primary squamule, lower surface, richly incised, dying away and darkened 

at the base ; from its margins and in part from its lower surface issue blackish rhizoids ; several grains of 
sand adhere to the squamule. ( x  5) 
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Specimen 1. 

Fig. 1 1 1 6 .  An almost circular tuft of primary thallus, growning on sandy soil ; 
the latter is thoroughly interwoven with rhizoidal hyphre. ( x  3 Y2) 

Fig. 1 1 1 7 .  Primary squamules and rhizoidal hyphre. Left hand picture : Grains 
of sand, intermingled with rhizoidal hyphre, in connection with primary squamules . 
( X  1 5). Right hand picture : A few cushion-shaped very young primary squamules 
with adhering rhizoidal hyphre ; the latter do not always by far appear so dark as shown 
here. ( x  35) 

Fig. 1 1 1 8 .  One primary squamule, dark and decaying at the base. ( X  9). 
Fig. 1 1 1 9 . A young primary squamule with two very young primordia of podetia, 

the anatomy of which is shown in Fig. 1 1 35, 1 1 36, and 1 1 38. ( x  35) 

Fig. 1 1 20.  Primary squamules in different stages of development ; several of 
them give rise to young podetia with numerous young, unripe apothecia and roundish 

. gonidial cushions, which may later be converted into podetial squamules. ( X  1 6) 
Fig. 1 1 2 1 .  Young primary squamules with pycnidia ; in the two bottom pictures 

the pycnidia are closed (without ostioles) and in part stipitate ; (compare Fig. 1 1 39, 
1 1 40, and 1 141 ) .  ( X  35) 

Specimen 2. 

Fig. 1 1 22 .  Two podetia, with numerous apothecia. ( X  9) 
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CLADONIA S T R E P S ILI S 
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Specimen 1. 

Fig. 1 1 23 .  Primary squamules with rhizoidal hyphre and grains of sand. Above 

to the right in the figure is a horizontal rhizoid, bearing a very young primary squamule. 
( X  9) 

Fig. 1 1 24 .  Longitudinal section of a primary squamule, continuing (on the 
right) into a solid strand of brownish, parallel hyphre, from which issue entangled 
rhizoidal hyphre, intermingled with black lumps of humus. The squamule itself has a 
thick cortex and lengthwise running medullary hyphre. In the present basal part of  
the squamule the gonidia were dead and empty, their cell-walls staining blue with 
(ZnC12 + I), while all hyphre had contents staining both with iodine and erythrosine. 
( X  1 6) 

Fig. 1 1 25 .  Transverse section of  the distal part of a primary squamule, showing 
a very thick cortex and several dark areas, dark from the presence of lots of very 
minute grains of a slightly brownish substance, dissolving instantly by addition of 
KOH .  ( X  1 22)  

Fig.
_ 

1 1 26 .  Rhizoidal hyphre, above combined into a thin rhizoidal strand. 
Separately the hyphre appear almost colourless or very light brownish ; combined to 
strands the latter appear darker or even very dark brown (as shown in Fig. 1 1 1 7  and 
1 1 23). ( X  1 22)  

Fig. 1 1 27 .  Transverse section of primary squamule. Cortex is  composed of very 
thick-walled, conglutinated hyphre ; on its surface are situated two colonies of gelatinous 
CyanophyceCE and several single cells of a protococcoid alga of much the same appear

ance as the normal gonidia of the lichen. On the surface of the walls of the hyphre occur 
lots of a brownish, finely granular substance, dissolving rapidly by addition of KO H. 
The medullary layer is  rather dense. ( X  540) 
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Specimen 1. 

Fig. 1 1 28.  Part of the top of the young podetium shown in Fig. 1 1 35 ; longidudinal 
section. ( X  540) 

Specimen 2. 

Fig. 1 1 29.  Part of podetium, transverse section, with three gonidial cushions 
and interjacent gonidialess areas. ( X  1 22) 

Fig. 1 1 30.  Part of transverse section of wall of podetium. In several places 
there are lots of minute brownish grains deposited between the hyphre, dissolving in 
KO H.  ( X  540) 

Fig. 1 1 3 1 .  Gonidialess part of wall of podetium, transverse section ;  in this 
section the hyphre of the stereome exceptionally run horizontally towards the stratum 

myelohyphicum and cortex, while in most cases the hyphre run lengthwise. ( X  540) 
Fig. 1 1 32 .  Longitudinal section of podetial squamule. ( X  540) 
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Specimen 1. 

Fig. 1 1 33.  Rhizoidal hyphre ; they are partly long-celled, partly short-celled, 
(with transitions from one type to the other, occurring in all preparations). In numerous 
cases the cell-lumina of the hyphre are connected mutually by an extremely slender 
strand of cytoplasm, so slender that it could not be stated with full certainty whether 
the strand was truly continuous or interrupted by a tiny septum. In the middle figure 
two hyphre, issuing from one and the same mother-hypha, are anastomosed. ( x  540) 

Fig. 1 1 34 .  Short-celled rhizoidal hyphre. ( X  540) 
Fig. 1 1 35 .  Longitudinal section of primary squamule bearing a primordium 

of podetium (in the same stage of development as the largest primordium shown in 
Fig. 1 1 1 9) .  ( x  1 22) 

Separately are shown some cortical hyphre ( X  540), beset with a granular sub
stance, and three gonidia with gonidial hyphre. ( x  965) 

Fig. 1 1 36. Section of  primary squamule ( X  70), bearing a primordium of 
podetium analogous to the smaller primordium of Fig. 1 1 1 9 .  The greyish shaded parts 
represent lots of a granular matter accumulated between the cortical and medullary 
hyphre ; the lower surface of the squamule is dense, cortex-like, of hyphre shown in 

Fig. 1 1 1 7 .  ( X  70) " 
Fig. 1 1 37 .  Hyphre from the lower surface of a primary squamule ; (compare 

Fig. 1 1 36). ( X  965) 
Fig. 1 1 38 .  Longitudinal section of a very young primordium of podetium, ana

logous to Fig. 1 1 36 and 1 1 1 9  (the smallest one). ( x  540) 
. 

Fig. 1 1 39.  Primary squamule bearing a stipitate pycnide ; (compare Fig. 1 1 2 1 ,  
the right hand bottom picture). ( X  70) 

Fig. 1 1 40.  Two neighbouring pycnidia issuing from their common primary 
squamule. ( X  70) 

Fig. 1 14 1 .  Part of the stipitate pycnide, shown in Fig. 1 1 39 ( X  540) ; separately 
an isolated conidiophore. ( X  965) 
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Specimen 2. 

Fig. 1 1 42 .  Apothecium, placed at the top of a short apical, hollow branch of  
podetium. The boundary between the hymenium and the proper margin can easily 
be made out by means of iodine, which reagent stains the hymenium blue, while the 
proper margin remains unaltered. ( x  1 22) 

Fig. 1 143 .  Margin of apothecium. In  the sub-hymenium there are numerous 
ascogenous cells ; plenty of brownish granules among the hyphre. ( X  540) 

Fig. 1 144.  Bottom picture : Paraphyses and asci in surface view ; above : horizontal 
section of hymenium ; most of the tips of paraphyses have been cut away, the hymenial 
gelatine between the paraphyses thus made visible. ( X  965) 

Fig. 1 145 .  Hymenium (with unripe asci), and sub-hymenium of paraphysogenous 
and ascogenous hyphre. ( X  965) 

Fig. 1 146.  To the left : Ascus with ripe spores, and a very young ascus. In the 
middle : Three nearly ripe asci, (the spores, however, have no walls as yet). To the 
right : A tripartite paraphysis .  ( X  965) 



PLATE 182.  

Fig. 1145 

Fig. 1 143 

Fig. 1 142 

Fig. 1144 

Fig. 1 146 

o. GallfJe del. CLADONIA STREPSILIS eACH.) WAIN. 

IX P 31 b 



PLATE 183. 

C L A D O N I A A L C I C O RNIS 

LIGHTF. 

Specimen 1. 

Fig. 1 147 .  Above to the left : Richly incised primary squamule ( x  3) with adhering grains of sand ; 
in two places it bears a small marginal podetium with four pycnidia, (pictured separately ( x  35) to the 
right of the squamule), and a single marginal pycnide, taking rise directly from the margin of the squamule 
.and pictured separately ( x  35) beneath the squamule. 

Below to the right : Richly lobulate primary squamule with lumps of humus adhering to its base. 
( x  3) 

Fig. 1 148. Above : Top of a small scyphus with secondary prolifications bearing two pycnidia and 
several primordia of apothecia. ( x  9) . Below : Part of primary squamule with two young marginal podetia, 
bearing a few pycnidia and several primordia of apothecia ; rather often pycnidia and young apothecia 
cannot easily be distinguished from each other without closer anatomical examination.  ( x  9) 

Fig. 1 1 49. Longitudinal section of primary squamule ; note the strongly developed cortex ( x  122).  
Separately, an isolated medullary hypha. ( x  965) 

Fig. 1 1 50.  Transverse section of two primary squamules, grown together and in a way grafted on 
each other ; the medullary layers are very dense, of in part conglutinated hyphre (compare Fig. 1 1 56). 
( x  70) 

Fig. 1 1 5 1 .  Portion of a primary squamule ; near the margin are placed three dark primordia of 
podetia, just about to break out through the cortex of the squamule ; (as to their anatomical structure, vide 
Fig. 1 1 52,  1 153, and 1 154). Moreover there is a young podetium at a more advanced stage of development, 
provided with a basal "plinth" ; (for anatomy, vide Fig. 1 155) ; to the right of this a scar from another, 
broken podetium can be seen. ( x  16).  Separately : Top of the biggest podetium. ( x  35) 

Fig. 1152 .  Two very young podetia (shown in Fig. 1 1 51),  breaking out from their primary squamule ; 
they both consist of a solid bundle of erect, conglutinated, colourless hyphre, the future stereo me ; during 
their further growth they gradually pull gonidial algre from the squamule along with them, thus securing 
their supply of gonidia. Their free surface is dark from the presence of dark, entangled arachnoid hyphre. 
( x  122).  Separately is shown a portion of the stereome of the bigger podetium. ( x  540) 
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LIGHTF. 

Specimen 1. 

Fig. 1 1 53.  The youngest primordium of podetium seen in Fig. 1 1 5 1 ; beneath 
the gonidial layer of the primary mother-squamule the podetium continues into a dense 
tissue of conglutinated hyphre. ( X  3 12 )  

Fig. 1 1 54.  A very young primordium of podetium (analogous to  the podetium 
shown in Fig. 1 1 53). The microtome knife has grazed the surface of the podetium 
superficially enough to betray the arachnoid texture of the hyphre, constituting the 
surface of the top of podetium. ( X  540) 

Fig. 1 1 55 .  In the middle : The largest of the young podetia pictured in Fig. 
1 1 5 1  ( X  52), issuing from its mother-squamule ; the podetium has a young scyphus, 
a stereome with centi-al cavity a nd numerous separate individual gonidial cushions ; 
the arrangement of the latter can be seen in the left hand picture, showing a surface 
view of the upper part of podetium ( X  1 22) ; the right hand picture shows th e details 
of such gonidial groups. ( X  540).  At the base the podetium passes into a stereo me
like tissue (shown separately below to the left ( X 540» of the conglutinated hyphre of 
the medulla of the primary squamule. At the base the podetium is surrounded by a 
raised portion of the cortical and gonidial layer of the primary squamule, the "plinth" 
in . Fig. 1 1 5 1 .  

___ J 
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C L A D O N I A  A L C I C ORN I S  

LIGHTF. 

Specimen 1. 

Fig. 1 1 56 .  Transverse section of primary squamule ;  cortex is  built of hyphre 
with enormously incrassated and conglutinated walls ; in several places they were 
anastomosed. In medulla the hyphre are largely conglutinated into dense plexus. 
( X  540) 

Fig. 1 15 7 .  Transverse section of a fully developed podetium. ( X  70) 
Fig. 1 1 58.  Longitudinal section of  podetial wall, showing several corticate 

gonidial cushions, separated from each other by gonidialess areas. The stratum myeZ;hy2 

phicum is rather thick, and distinctly separated from the stereome. ( X  1 22) . 
Fig. 1 1 59 .  Transverse sec.lion of wall of  podetium ; in cortex six hyphre differ 

from the usual hyphre in having qark cell-walls. ( x  540) 
Fig. 1 1 60 .  Gonidial cushion of podetium, above bordering on a gonidialess. �rea ; 

(the stereome and most of the stratum myeZohyphicum have been omitted in the.figure). 
( X  540) 



Fig. 1159 

Fig. 1 160 

O. GallfJe del. 

• I 

; / 

- , , 

\ 
) 
t 
) 

[ 

PLATE 185.  

Fig. 1156 

CLADONIA ALCICORNIS LIGHTF. 



PLATE 1 86.  

C L AD O N I A A L C I C O RN I S 

LIGHTF. 

Specimen 1.  

Fig. 1 161 . A prolification, (i .  e. a branch issuing from the margin of a scyphus ) 
crowned above by an unripe apothecium. ( X  1 22) 

Fig. 1 1 62 .  A somewhat older, still unripe apothecium. ( X  70) 
Fig. 1 1 63 .  Margin of unripe apothecium, showing hymenium with several 

young asci, sub-hymenium, containing numerous ascogenous cells, and the proper 
margin. ( X  540) 

Fig. 1 1 64.  Hymenium, in surface view, showing dark tips of paraphyses, and 
unripe asci ; below this : Hymenium, (transverse section), showing hymenial gelatine, 
paraphyses, and asci. ( X  540) 

Fig. 1 1 65 Paraphyses, unripe asci, and ascogenous cells . ( X  965) 
Fig. 1 1 66 Young scyphus with several marginal pycnidia. ( X  35) 
Fig. 1 167 23 .  Pycnide, placed on the margin of a scyphus. ( X  1 22) 
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PLATE 187.  

CLA D ON I A AL C I CORN I S  

L1GHTF. 

Specimen 1. 

Fig. 1 1 68.  Pycnide, from the margin of a scyphus. ( X  3 12 )  
Fig. 1 1 69 .  Isolated dark hyphre, from the wall of a pycnide. ( X  965) 
Fig. 1 1 70 .  Conidiophore, (issuing from dark hyphre of the wall of the pycnide), 

and conidia. ( x  965) 

Specimen 2. 

Fig. 1 1 7 1 .  Three grains of sand with adhering rhizoidal, almost colourless 
hyphre. 

Fig. 1 1 72 .  Top figure :: Light brownish rhizoidal hyphre with grains of sand, 
( X  1 22).  Separately a few isolated rhizoidal hyphre. ( x  540) 

Specimen 3. 

Fig. 1 1 7 3. The present podetium etc. -is taken from a specimen of  the usual 
type occurring in the dunes, (vide specimen 2), still it had a few podetia, issuing 
from the margin of the primary squamules, provided with dark rhizoids spreading in 
the sandy substratum. The podetium is light-coloured, greyish-green at the base ; 
upward it is brown, sun-burnt. Cortex is smooth, in places finely cracked between the 
gonidial cushions. Scyphus shallow, irregular with brown bottom, with two stipitate 
apothecia, and several marginal pycnidia, and two nearly central pycnidia ( X  3) ; 
a pycnide is shown separately. 

Specimen 4. 

Fig. 1 1 74.  From a specimen like specimen 3 was taken one of the few podetia 
occurring to show the squamulous scyphus and podetium. Several marginal prolifi
cations with scyphi of second order, and numerous pycnidia, but no apothecia. ( X  3) 

--- -----
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PLATE 188. 

C L A D ON I A CARN E O L A  

FR. 

Fig. 1 175.  External appearance of the specimen ; all podetia are scyphiferous, some of them fertile, 
with convex apothecia, one of them provided with numerous pycnidia along the margin of the scyphus. 
( x  3) 

Fig. 1 176.  Scyphus with marginal pycnidia ; one of these is emitting a slime-drop containing the 
ripe conidia. ( x  35) 

Fig. 1 1 7 7 .  Primary squamule with two young scyphiferous podetia ( x  9) ; separately i s  shown the 
scyphus of the biggest podetium. ( x  35) 

Fig. 1 1 78. To the left : Young podetium, with prominent gonidial cushions, and interjacent gonidia
less tissues of longitudinal hyphre of stratum myelohyphicum ; above the podetium is crowned by a brown, 
ring-shaped meristem along the margin of the young scyphus, (shown separately in frontal view). ( x  35) 

To the right : A similar, slightly more advanced podetium, with small gonidial cushions, and longitudi
nal hyphre ; its scyphus is shown separately in frontal view, showing its sorediose, shallow cavity; below to 
the left is a podetial squamule. ( x  35) 

Fig. 1 179. A rather young podetium ( x  9) ; in part squamulous, provided with a narrow, oblique, 
irregular scyphus, bearing partly some marginal pycnidia, partly one stoutish branch in direct continuation 
of the rest of the podetium, and ending above in a brown apical meristem. Separately are shown the sorediose 
oblique, abortive scyphus with marginal pycnidia ( x  35), and the apical brown meristem. ( x  35) 

Fig. 1 180. A young podetium ; above it is sorediose, deeper down it is corticate, with erumpent 
soralia ( x  3). Separately are shown corticate part of podetium, with whitish soralia ( x  15),  and 
sorediose top of podetium, with brown apical meristem. ( x  35) 

Fig. 1 1 8 1 .  To the right : Scyphiferous podetium, with five marginal scyphiferous prolifications, and 
squamules on the scyphus and on the sides of the podetium ( x  4).  The largest scyphus is drawn separately 
( x  9) ; its margin is denticulate, the denticles ochraceous at the tips ; two of these are figured extra. ( x  35) 
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PLATE 189. 

C L ADO N I A  CAR N EO L A  

FR. 

Fig. 1 1 82 .  Above to the left : Fragment of a needle of Picea in which two primary 
squamules. ( X  9) 

B elow : Young, scyphiferous podetium on a primary squamule. ( X  5 Y2) 

To the right : Fertile podetium ; most of its surface is corticate, with erumpent 
soredial areas in between. ( X  5 Y2) 

Fig. 1 183 .  To the right : Fragment of the turfy subsh·atum, on the surface of 
which can be  seen scattered soredia and juvenile primary squamules, together with 
a podetium ( X  9), issuing from a decaying squamule ; the podetium has two scyphi ; 
the uppermost of these emits one apothecium and three pycnidia - as can be seen 
in the separate picture to the left ( X  1 6) ;  most of the surface of the podetium is naked 
stereome, here and there with scanty soredia. 

C L ADO N I A  B O T R Y T ES 

( HAG.) WILLD. 

Fig. 1 1 84 .  Primary thallus with fertile podetia growing on an old rotten stump. 

( X  4) 
Fig. 1 1 85 .  To the left : Primary squamule with fertile, branched podetia. ( X  9) 
To the right : Two coalesced primary squamules, grown together in such a way that 

the left one is seen from above together with its two fertile podetia (one of them simple, 
the other branched), while the other squamule is seen from beneath. ( x  1 6) 

Fig. 1 1 86. Primary squamules with podetia. ( X  9) 
Fig. 1 187 .  Fertile podetium on the side of which three pycnidia are situated. 

( X  1 6) 
Fig. 1 1 88 .  Primary squamule, and podetium with several primordia of apothecia. 

( X  35) 
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PLATE 190. 

C L A D ONIA CARNEO L A  

FR. 

Fig. 1 1 89.  Top : Primary squamule ; longitudinal section ( X  1 22) .  Bottom : 
Cortex and adjacent gonidia of the squamule. ( X  540) 

Fig. 1 1 90.  Longitudinal section of primary squamule ; in cortex very small 
granules of a yellow substance are deposited among the hyphre. ( X  540) 

Fig. 1 1 9 1 .  Part o f  corticate wall o f  podetium. ( X  70) 
Fig. 1 1 92 .  Transverse section of  sorediose wall of  podetium. ( X  540) 
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PLATE 191 .  

C L A D O NIA CARNE O L A  

FR. 

Fig. 1 1 93.  Transverse section of sorediose podetium. ( X  70) 

Fig. 1 1 94. Transverse section of corticate wall of podetium ; the stereome is 
not figured in full depth, about one half of it has been omitted. ( X  540) 

Fig. 1 1 95 .  Longitudinal section of wall of podetium where corticate areas alternate 
with naked ones. ( X  70) .  Separately is shown a piece of stereome with numerous 
anastomosed hyphre. ( x  540) 

Fig. 1 1 96.  Corticate gonidial cushion (in which five empty algal cells), and two 
soredia, together with the outer layer of medulla (stratum myelohyphicum) ; the stereome 

of the podetial wall has been omitted in the figure ; longitudinal section. ( X  540) 
Fig. 1 1 9 7 .  Longitudinal section of a denticle from the margin of a scyphus 

(as for instance in Fig. 1 1 8 1 ,  which see !) .  ( X  1 22) 
Fig. 1 1 98.  The denticl e shown in Fig. 1 1 97,  drawn in larger magnification ;  

it is built of short-celled hyphre of meristem character, but its further development 
cannot be predicted with certainty ; whether it will stop growing and remain undeveloped, 
or will be transformed into an apothecium, or into a fresh prolification, is an un
solved problem, though it must be admitted that in several cases the youngest primordia 
of apothecia, occurring in other species of Cladonia, strikingly remind of the present 
denticles. ( X  540) 
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Fig. 1 1 99.  
Fig. 1 200 .  
Fig. 1 2 0 l .  

cium. ( X 540) 

PLATE 192.  

CL A DONI A C A RNEOL A 

FR. 

Longitudinal section of apothecium. ( X  70) 
Margin of apothecium. ( X  540) 
Hymenium and adjacent tissues from the middle part of an apothe-

Fig. 1 202 .  Surfaee view of  hymenium, with paraphyses and asci. ( X  965) 

Fig. 1 203 .  Asci with ripe spores, and paraphyses. ( X  965) 
Fig. 1 204. Longitudinal section of pycnide ( X  31 2). Separately are shown 

conidiophores and conidia, together with isolated hyphre of the outer layer of the pycnide
wall. ( X  965) 
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Fig. 1 205 .  
Fig. 1 206.  

( X  540) 

PLATE 193. 

CLADONIA B O T R Y T E S 

(HAG.) WILLD .  

Primary squamules, longitudinal section. (x 1 2 2 )  
Longitudinal section of the distal margin of a primary squamule. 

Fig. 1 207 .  Five gonidial algre, and gonidial hyphre. ( X  965) 
Fig. 1 208 .  Transverse section of podetium. (x 1 22) 
Fig. 1 209. Longitudinal section of wall of podetium. (x 122) 
Fig. 1 2 1 0 .  Longitudinal section of wall of podetium ; i n  cortex not a few yel

low granules are deposited among the hyphre. ( X  540) 
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PLATE 194. 

CLAD O NIA B O T R Y T ES 

(HAG.) WILLD . 

Fig. 1 2 1 1 .  Transverse section o f  wall o f  podetium. ( X  540) 
Fig. 1 2 1 2 .  Longitudinal section of the same identical podetium as shown in 

Fig. 1 1 87,  with two apothecia. ( x  70)  
Fig. 1 2 13 .  Margin of  apothecium ,with adjacent part of podetial wall ; the hy

menium (asci and paraphyses) turns blue by addition of iodine (I +), while the sub
hymenium and proper margin give negative reaction. (I --;-) .  ( X  540) 

Fig. 1 2 1 4 . Hymenium and one isolated paraphysis ; in subhymenium there are 
rather large and distinct ascogenous hyph�. ( X  965) 

Fig. 1 2 1 5 .  Two asci, and two isolated spores . ( X  965) 
Fig. 1 2 16 .  One  of the pycnidia from the wall of  podetium shown in  Fig. 1 1 87 ; 

unfortunately it ,vas empty, without conidiophores and conidia. ( x  540) 



PLATE 194. 

Fig. 1211 

Fig. 1216 

Fig. 1212 

Fig. 1215 Fig. 1213 

Fig. 1214 

O. Gal/oe del. CLADONIA BOTRYTES (HAG.) WILLD. 





• 



.' 

\ 

7 , " 

I � , 

r 

\ -

.' 

. -


	forside
	del1
	del2
	del3
	del4
	del5
	del6
	del7
	del8
	del9
	del10
	del11
	del12
	del13
	del14
	del15
	del16
	del17
	del18
	del19
	del20
	del21
	del22



