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In minimis N atura praestat .

—PLINY.

N atura maxime miranda in minimis .
—LIN N /E US .

A Lichen is as perfectly fitted to th e condition it is intended to fulfil ,
and its organs as completely adapted to that purpose , as the stately palm or

magnificent forest-tree .

” —BAS KE RV ILLE .

The man

Whom N ature’s works can charm
, with God himself

Holds converse .

”—THORN T ON .



DESCRIPTION OF THE PLATES .

*

PLATE I .

Figs . 1 to 23 . C omparative size of spores .

1 . Pertusaria communis . 12 . Pkyscz
'

a ciliaris .

2 . Op egmp lmsiderella . 13 . Vermcaria nitida .

3 . T helotrema lep adinum. 14 . Lecidea.geograp hical .

4 . A u lacogmp ka elegans . 15 . L. cemginosa .

5 . Peltz
’

gera horizonta lis . 16 . Ramalina f raminea .

6 . S ticta scrobicnla ta . 17 . Umbilicaria p olymorp lza .

7 . Lecanom p allescens , var . 18 . Lecidea f ermginea .

p arelld. 19 Leccmom subf usca .

8 . Grap izis scrip ta . 20 . Parmelia p arietz
'

na .

9 . Urceolaria scrup osa . 21 . Usnea darbata .

10 . S tereocaulon p asckale . 2 2 . Caliciumkyp erellum.

11 . S olom
'

na crocea . 2 3 . C ladonia pyxidata .

The majority of the Illustrations are original . Forthe drawings of the
spermogone s and spermatia, pycnide s and stylospores, and a few others, we
are indebted to the Memoir of T ulasne . S everal drawings illustrative of ge

neral characters orstructure have been taken from the works of Leighton and



DE S CRI PTION OF T H E PLATE S .

Fig . 24 . V ertical s e ction of a gymnocarpou s apothecium.

a . E xciple . 6. Thalamium.

2 5 . V ert ical section of an angiocarpou s apothecium.

—a . E x

ciple . 6. Thalamium.

2 6—3 0 . Germinating spores .

2 6 . Lecanom p a llescens , var. p arallax.

2 7 , 2 8 . Parmelia p arietina .

2 9 . Sp lzwrop lzoron compressum.

3 0 . Lecanom suéfusca .

31 . V e rtical s ection of apothe cium of Pfiyscia ciliaris .

—a . Pa

raphyse s . 6. Paraphys es act ed on by iodin e . c . Thecae contain

ing the spore s , tinged b lu e b y iodine . d . H ypothe cium.

3 2 . Gonidia .

— a . Matu re . 6. In proce s s of fis siparou s division .

0 . Emptied of their cont ent s . d . Nu clei orcont ent s , after t heir
e scape .

33 . Hypothallu s developed around the spore of Oladonict m

team.

34 . Gonidic mothe r-cell s from young plant s of Parmelia p a

rietina .

PLATE II .

1 . V ert ical section of apothecium and thallu s of Parmelz
’

a p a

rietina .

—a . Tub erose ext remitie s of paraphyse s . 6. Thecae con

S chaerer. In ourown res earches on the general or special microscopic ana

tomy of the Lichens, we have usually employed the magnifying power 3 80 of

N achet
’

s(Parisian) microscope .
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taining spore s or protoplasm. c . H ypothe cium. cl . Gonidia .

e . Medull ary filament s . f . C ortical laye r of t hallu s . 9 . Spore
under action of iodine .

2 . Spe rmogone of Parmelia cemtop kylla , var. p hysodes .

3 . S t e rigmata of th e same Lich en .

4 . Spe rmatia, ditto .

5 . S t erile sp ermogonal filaments
,
ditto .

6 . S t e rigmata and spe rmatia of S ticta. p u lmonaria .

7 . Ditto dit to of Ca licium tur6inatum.

8 . Ditt o dit to of Lecanom aim .

9 . Ditto ditto of Lecanom su6f usca .

10 . Ditto ditto of Urceolaria scrup osa .

11 . S terigmata and sp e rmatia of Lia/zinc: pygmwa .

12 . Ditto ditto, of Rama lina f raminea .

13 . Pycnide s of S cntu la Wa llrotfiii.

14 . S t erigmata and s tylospore s of dit to .

PLATE III .

1 . Usnea 6ar6a ta , common form.

2 . Ditto, apoth ecium s howing fibrillose-radiat e margin .

3 . Ditto, section of apothe cium magnified .

4 . Dit to, var. articu la ta , showing th e inflat ed and articul at ed
condition of the t halline filament s .

5 . Ditto, var. p lica ta , also showing articu lat ed condition of

t halline filament s .
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PLATE IV

1 . Oetmria acu lea ta .

2 . Dit to, apothe cium magnified .

3 . Cornicularia ocloroleuca .

4 . Dit to
,
apotheciummagnified .

5 . Comicu lam
'

a vukoina .

6 . 0 . ju6a ta .

Dit to
,
apotheciummagnified .

8 . Dit to, spore .

9 . S olorina crocea .

-a . Upper, and 6, lower su rface .

10 . Ditto, apot hecium magnified .

11 . Dit to, spore .

12 . S olorina sacca ta .

13 . Dit to, ve rtical section of apothecium.

14 . Ditto, apoth ecium magnified .

15 . Ditto, spore s ge rminating.

PLATE V .

1 . Roccella f ucg
’

formis , from Lima
,
S ou th America,

(thin) Orchella-we ed .

”

2 . Roccella tinctoria , large variety from Lima . Lima(thick)
Orchella-weed .

”

3 . Ditto, small dark variety, neit her wart ed norvery sorediife
rou s , from the C ape de V e rde Islands—

“ C ape de V erde Orchella
weed .

”
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4 . Ditto, small pale variety, very sorediiferous, also from the

C ape de V erde Islands .

5 . Ditto, portion of a t halline filament magnified, showing
small

, pat ellaeform apothecia with a proper ex ciple
,
a large

,

irregu lar apothecia, withou t a prope r ex ciple , 6 and soredia
,
c .

6 . Ditto, portion of a t hallin e filament magnified , showing
these forms of the apothecium sectioned .

7 . Ditto, section of one of the small apothecia more highly
magnified .

8 . D itto, portion of a pale-warted
,
t halline filament of the

thicke st Lima Orche lla-we ed .

”

9 . Dit to, tran sverse section of ditto .

10 . Dit to, portion of a b lack-warted and geniculate thalline
filament of the thicke st Lima Orchella-weed .

”

11 . Dit to, spore .

12 . Ditto, spermatia of a variety.

PLATE V I .

1 . Rama lz
'

na framinea , large variety .

2 . Ditto, s ection of mature and young apothecia, a ; and of

thallu s , s howing spermogone s , 6.

3 . Ditto, section of a spe rmogone , showing st e rigmata, sper
matia, and network of filament s .

4 . Dit to, spores of specimens from various hab itat s , in dif

ferent stages of development , a b eing matu re , 6 old , and the re
mainderyoung .
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5 . Ditto, var. f as tigia ta .

6 . Dit to, var. ca licarz
’

s .

7 . R. scop u lorum.

8 . R. f arinacea .

9 . Ditto, portion of thalline filament magnified, showing
soredia .

PLATE V II .

1 . Physcia p runas tri.

2 . P . f u7f uracea .

—a . Upper surface . 6. Under surface .

3 . P . ciliaris .

4 . Dit to, under su rface of thalline laciniae .

5 . Dit to, ve rtical s e ction of t hallu s s howing a spermogone .

6 . Dit to, ve rtical section of a spermogone , S howing the s t erig

mata and spermatia .

7 . Ditto, ve rtical s ection of mature apot he cium.

8 . Ditto, vertical section of young apothecia .

9 . Dit to, progre ssive deve lopment of the spore .

10 . Dit to, segment of an old spore .

PLATE V III .

1 . Cetraria I s landica , large variety.

2 . Ditto,
’

common form.

3 . Dit to, apot heciummagnified .

4 . Dit to, s ection of ditto .

5 . Ditto, marginal cilia of thallu s b earing the Spermogones on
their apices .



DE S CRIPTI ON OE T H E PLATE S . xiii

6 . Ditto, two of t hes e cilia greatly magnified , showing the
spermogone s .

7 . Dit to, Spermogone s till more highly magnified .

8 . Ditto, sterigmata and spermatia .

9 . Ditto, spore .

10 . Spore of Ce tmria jum
’

p erina;

11 . C etmm
'

a nivalis .

12 . Ditto, magnified , S howing b lack-punctate margin .

13 . Medullary tis su e of P eltigem venom.

14 . Ditto, P . 60 7'izonta lis .

15 . C ortical cellu lar tis su e of dit to .

16 . Medu llary filament of ditto
,
unde r the action of iodine .

PLATE IX .

1 . Peltz
’

gem canina , upper su rface .

2 . Ditto, un der su rface , showing veins and rhizinae .

3 . Ditto, margin of t hallu s , showing Spermogones and nascent

apothecium.

4 . Ditto, marginal Spermogone magnified .

5 . Ditto, vertical se ction of Sp e rmogone magnified .

6 . Ditto ditto, mu ch more highly magnified, showing sterig

mata and spermatia .

7 . Dit to, sterigmata .

8 . Dit to , spermatia, isolated .

9 . Dit to, spore .

10 . Peltigem kofizmtalis, section of young apothecium.
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11 . P eltigem horizonta lis , spore ge rminating .

12 . Peltigem p olydactyla , s ection of young apothecium.

13 . P eltigem venom,
upper surface .

14 . Dit to, under su rface .

15 . Dit to, Spore .

16 . N epfiroma resup ina tum.

—a . Upper surface . 6. Under
face , showing the apothe cia .

17 . Dit to, margin of thallus, showing Spermogones and nas

cent apothecia .

18 . Ditto, marginal Spermogone magnified .

19 . Ditto
,
section of ditto .

2 0 . Ditto, Spore .

21. Dit to, sterigmata and spermatia .

PLATE X .

1 . Um6ilica 7‘z
’

a p ustu la ta , upper surface .

2 . Ditto, under surface .

3 . Dit to
,
s ection of apot hecium.

4 . Ditto, muriform spore .

5 . Dit to, section of apot hecium,
a
, and of thallu s, showing a

spermogone , 6.

6 . Ditto, s ection of thallu s, Showing a spe rmogone , a, and a

pu stular elevation,
6.

7 . Dit to, st erigmata and spe rmatia .

8 . U. p olymorp lza , common ciliated variety, upper surface .

9 . Ditto, under surface, showing point of attachment , a .
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10 . U. p olymorpfia, portion of margin of the t hallus , showing
the cilia orfibrils .

11 . Ditto
,
apothecia, in different stage s of development a

,

young and papillate ; 6, mature and gyrose-plicat e .

12 . Ditto, section of an apot hecium, and Of t hallu s S howing the

13 . Dit to, portion of thallu s of another variety, Showing rela
tive posItion Of spe rmogones , a .

14 . Ditto, se ction of t hallu s , showing Spermogones .

15 . Dit to
, section of a Spermogone .

16 . Dit to , Spore s of different varieties .

17 . I f. erosa, spore .

PLATE XI .

1 . S ticta p ulmonam
’

a .
—a . Upper surface , s howing apothecia

and laciniae . 6. Lower surface , S howing gib b i.
2 . Dit to, extremity of a t halline lob ul e , magnified , s howing

spermogones , soredia, and apothecia, one of which , a , is hab ited

by the Colidiam S tictamm, a parasitic specie s .

3 . Ditto, section of an apothecium,
a and of thallus showing

old and young spermogone s , 6.

4 . Ditto, spore .

5 . Ditto
,
spore germinating.

6 . S ticta scro6icu la ta, upper surface , showing the apothecia

and marginal soredia .

7 . Ditto, spore .



xvi DE S CRIPTI ON OF T H E PLATE S .

8 . S . f u lz
‘

gz
’

nosa
,
upper surface , showing the soot-coloured

powder of the margin .

9 . Ditto, under su rface, showing th e white cyphellae .

PLATE XII .

1 . Parmelz
’

a p u lvemlenta .

2 . Ditto, s ection of thallu s , showing rhizinae of under surface ,
magnified .

3 . Ditto
,
section of apothecium, magnified .

4 . Dit to
,
apot hecium

,
S howing it s pruinose character .

5 . Dit to, spore .

6 . Parmelia saxa tilis, furfuraceou s variety .

7 . Dit to
,
s ection Of t hallu s , s howing the rhizinmof the unde r

surface .

8 . Ditto, section Of apot hecium .

9 . Dit to, spores of var. omp lza lodes .

10 . Parmelia p arietina .

11 . Ditto, portion Of t hallu s magnified, showing marginal
spermogones .

12 . Ditto, section of apothecium, magnified .

13 . Ditto, apothecium, magnified , common form.

14 . Dit to, ditto, cephaloid or symphycarpeous form.

15 . Dit to, ve rtical s ection of spermogone .

16 . Ditto, st erigmata and spermatia .

17 . Ditto, spore under action of iodine .

18 . Parmelia amp lissima , spore .
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19 . P . Zaete-virens , var. ker6acea , spore .

2 0 . P . s tellam
’

s
, spore .

21 . Ditto
,
u nder action of iodine .

2 2 . P . olioacea , mature and young spores .

PLATE XIII .

1 . Lecamom Villarszz(foreign species) , vertical section of thal
lus

,
showing an apothe cium, a ,

and a Spermogone, 6.

2 . Ditto, section of spermogone .

3 . Ditto , spermatia .

4 . L . oros tkea , section of a spermogone .

5 . Ditto, st erigmata and spermatia .

6 . L . tartarea .

7 . Ditto, se ction of an apothecium.

8 . Dit to, young apot hecia
,
magnified .

9 . Ditto, symphycarp eou s orconfluent apothecia .

10 . L . su6fiesca .

11 . Ditto, se ction of young apothe cium, showing it s concave
condition .

12 . Dit to, section of Old apothecium,
showing it s convex con

dition .

13 . L . p a llescens, var. p arella .

14 . Ditto
,
young apot hecia, magnified .

15 . Ditto
,
section of an apothecium.

16 . Dit to
,
spore s in the earlier stages of development .

17 . L . aim .
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18 . L . aim, section of t hallu s , showing apothecia, a
mogone s , 6.

19 . Ditto, apoth ecium,
magnified .

20 . Ditto ,
spore s , young and mature .

2 1 . L . mm
’

a
,
dit to .

PLATE XIV

1 . Lecidea wmginosa .

2 . Ditto, t heca and spore s .

3 . Ditto, free spore .

4 . Lecidea aim-6 266
, var. concentrica(Leight )

5 . L . geom'

ap /zica .

6 . Dit to
,
portion of t hallu s

,
magnified , showing dendritiform,

b lack, marginal hypot hallu s , a .

7 . Dit to , apot he ciummagnified .

8 . Ditto, section Of dit to .

9 . Ditto, spore .

10 . Lecidea.f ermgz
’

nea .

11. Ditto, apot hecia , young and Old , magnified .

12 . Ditto, section of young and Old apot he cia, S howing the
concave and convex conditions .

13 . Ditto, spore .

14 . Ditto, spore act ed on b y iodine .

15 . L . sanguinaria

16 . Dit to, s ection of apot hecium, showing the b lood-red sub

s t ratum.
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8 . Arflzoflia Swartzz
’

ana .

9 . Ditto, ardellae , magnified .

10 . Ditto, se ction of an ardella .

11 . Ditto, Spore .

12 . Coniocarp on cinna6am
'

num.

Dit to, ardellae , magnified .

14 . Ditto, ditto, still more highly magnified .

I 5 . Dit to, section Of an arde lla .

16 . Ditto, Spore .

17 . Op egmpfia cere6m
’

na
,
spore .

18 . A u laoogmpfia elegans , s ection of lirella .

19 . Okiogmp iza Lyellz
’

i, s ect ion of lirella .
20 . Ditto, Spore .

21 . H ymenodeoton dendriticum, section of lirella .
2 2 . Lecanactis lyncea , ditto .

2 3 . Op egmpfia a tm,
dit to .

PLATE XVI .

1 . Sp kcerop lzoron comlloides .

2 . Ditto, young apot hecium, still closed .

3 . Ditto, se ction of apothecium, showing the floccose-pul
verulent t halamium.

4 . Dit to, s ection of young apothecium.

5 , 6 . Ditto, s howing the Split ting up of the t halamium in old

apoth ecia . 6 a . S ection .

7 . Ditto, thecae and Spore s in different stages of development .
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8 . Sp kcerop lzoron comlloides
‘

, free Spores , some of t hemdestitut e
of their dark granu lar epispore .

9 . S . comp ressum ext remity of a ramule of thallus showing
the spermogones, magnified .

10 . Ditto
,
spermogon e .

11 . Ditto, spermatia.
Dit to, spore s , one of them destitute Of the epispore .

13 . Ca licium hyp ereliu

14 . Ditto, stipes and apothecia
,
magnified .

15 . Dit to, spore .

16 . 0 . tur6z
’

m tum,
parasitic on the thallu s of Pertusam

’

a com

manic.

17 . Ditto, section of apothecium .

Ditto, t hecae and spores in diff erent stages of develop
ment .

I 9 . Dit to, section of spermogone .

PLATE XV II .

1 . B ceomyces roseus .

2 . Ditto, stipe s and apothecia, magnified .

3 . Ditto, section of apot hecium, magnified .

Dit to, theca and spore s .

5 . Ditto
,
free spore .

6 . B . 6yssoides , Spore .

'

7 . S tereooau lon p asolza le .

8 . Ditto, portion of t hallu s , magnified .
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9 . S tereoccmlon p asciza le, apothecium, magnified .

10 . Dit to, section of dit to .

11 . S . guisguiliare, nat . size .

12 . Dit to
,
magnified .

13 . S . denuda tum, nat . size .

14 . Dit to, ext remity of a ramul e , magnified .

15 .

'

Lic/zi7mpygmeea , ext remitie s Of t hallin e lacinim,
s howing

apothecia, a , and spe rmogones
,
6
,
magnified .

16 . Dit to, s ection of an apothe cium and spermogone ,magnified .

17 . Ditto, thecae and spores in different stage s of develop
ment .

18 . Dit to, spore s in the agglu tinat ed stat e .

19 . Dit to, free spore .

2 0 . L . confinis, ext remity of a t halline ramul e , S howing an

apot hecium, a , and several spe rmogone s, 6.

21 . Ditto, s e ction of an apot hecium, a , and Spermogones , 6.

2 2 . Ditto, spores in the agglutinated stat e .

23 . Ditto
,
free spore .

PLATE XV III .

C ladonia mngz
'

f erina .

Dit to, st e rile nodding apices , showing th e spermogones .

Ditto
,
fertile e rect apice s , S howing the apothecia .

Ditto, s ection of a spe rmogone .

0 .
l
og/widow,

sterile podetia .

Dit to, Spore s .
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7 . 0 . extensa , apex of fe rtil e podetium,
S howing th e apo

t hecium
,
a
,
and the spe rmogone s , 6.

8 . Ditto, se ction Of an apot he cium and of the fistulou s pode
tium.

9 . Dit to, t h e cae and paraphyses .

10 . Dit to , Spore s .

11 . Dit to, spe rmogones , magnified , one of t hem sectioned .

12 . Dit to
,
s t erigmata and spermatia .

13 . 0 . Pap illaz
'ia .

14 . 0 . gmoz
’

lis .

0 . f uroa ta .

16 . 0 . s te llaz
'

a
,
var. wzoia lis .

17 . Dit to
, ap ice s of ramul es , magnified .

18 . 0 . 6ellidiflom .

19 . Dit to, apoth ecia and podetiu m, magnified .

2 0 . 0 . def ormis .

2 1. 0 . cervicomis .

PLATE XIX .

1 . OoZZema gmnosum, st erile t hallu s .

2 . Dit to, portion s Of t hallu s , S howing apothecia, magnified .

3 . Dit to, portion of t hallu s , showing papu lose characte r

surface , magnified .

4 . Ditto, se ction of apot hecium .

5 . 0 . a tro-caem leum, var. lacemm,
s t e rile t hallu s .

6 . Ditto, portion of st e rile t hallu s , magnified .
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7 . O. a tro-cwmleum, var. lacemm
,
portion of fertile thallu s

,

magnified .

8 . Ditto
,
se ction of an apot hecium.

9 . Dit to, s ection of apot hecium and t hallu s .

10 . 0 . p u lp osum, s ection Of spermogone and t hallu s .

11 . Ditto, st e rigmata and spermatia .

12 . 0 . crisp um, var. , s ection of t hallu s
,
showing a spermogone ,

a
, and a young apothecium, 6.

13 . Ditto
,
spore germinating .

14 . Dit to, spore Of anot her variety .

15 . 0 . mu ltgfidum,
var. , y

'

aco6wf olium, spore .

16 . 0 . nigrescens, spore .

PLATE XX .

1 . E ndocarp on minia tum,
upper surface .

2 . Ditto, under su rface .

3 . Dit to
,
magnified , showing papulose condition produ ced by

apothecia .

4 . Ditto, Spores of var. um6z
’

liea tum.

5 . Ditto, st e rigmata and spermatia .

6 . Ditto, section of thallu s , showing apot hecia .
—a . ostiole .

7 . E . Smamgdu lum, var. S inop icum, thalline squamu le s
,
mag

nified , s howing ostioles Of apothecia and spermogones .

8 . Dit to, s ection of a squamule , showing an apot he cium, a ,

and a spermogone , 6.

9 . Ditto, t hecae , containing an indefinite numb er of spores .
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10. Dit to, isolat ed spores .

Dit to, st erigmata and Spermatia .
12 . E . Zacfineum,

section of t hallu s and two spermogones .

Ditto
,
spores germinating.

14 . Ditto, st erigmata and Spermatia .

15 . Ditto, free spermatia .

16 . E . soredia tum, Spore s full and empty.

17 Clziodecton a l6z
’

dum.

18 . Ditto, portion of thallu s , magnified , Showing the relation
of the spermogone s , a, to the apot hecia, 6.

Dit to, ve rtical s ection of an apothecium.

20 . Dit to
,
t ran sverse ditto .

21 . Ditto, section of t hallu s , showing portion of an apothe

cium, a , and a spe rmogone , 6.

22 . Ditto, Spore .

23 . Ditto, spermatia .

PLATE XXI .

1 . Pertusarz
’

a communis, showing zonat e condition of young
thallu s .

2 . Ditto, variolarioid degene ration of apothecia .

3 . Dit to, apothecial wart s , magnified .

4 . Ditto, transverse section of ditto .

5 . Dit to, vertical section of t hallu s , showing apothecia .

6 . Ditto, thecae , containing protoplasm orspore s in diff erent
stages of development .



XXVI DE S CRIPTION OF T H E PLATE S .

7 . Pertusam
’

a oommwzis , t heca and spores acted on by iodine .

8 . Ditto, t ransve rse section of a t heca and spore , S howing
t heir t hickened walls .

9 . Ditto
,
t ransve r se section of a spore , s howing the diffe rent

coat s Of the epispore and endospore .

10 . Ditto, s ection of a Sp ermogone .

11 . Ditto, s te rigmata and spermatia .

12 . S agedia aggregam.

13 . Ditto
,
t hallu s , magnified .

14 . Dit to
,
apot hecial wart s , more highly magnified .

15 . Dit to, s ection of t hallu s , s howing apothecia with their
necked op enings , at .

16 . Ditto
, spore .

17 . S . cinerea, spore .

PLAT E XXII .

1 . Vermearia nitida .

2 . Ditto, portion of t hallu s , magnified .

3 . Ditto, ditto, S till more highly magnified , S howing relative

position Of sp ermogones , 6, t o apot hecia, a .

4 . Dit to, apot hecium, magnified .

5 . Dit to, s ection Of dit to .

6 . Ditto, Spore s in diffe rent stage s of development .

7 . Ditto, one of the con tained cellu le s of the spore .

8 . Dit to, spermatia .

9 . I7 . gemmam, section of apothecium .
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POPULAR

H I T ORY OF L I C H E N S .

INTRODUCTION .

God made them all

And what H e deigns to make should ne
’

er b e deem’

d

Unworthy of ourstudy and ourlove .

”

A rt’s finest pencil could b ut rudely mock
T he rich grey Lichens broider

’

d on a rock .
- JAN E TAYLOR.

T H E purpose of the writer in laying before the public a

familiar natural history of British Lichens, is to Open up

a hitherto neglected, or at least litt le read, page of the book

of Nature ; to introduce to those who desire an object to

lead them to our coast s or hills, or who require a pursuit

c ombining healthful recreation with scientific intere st, a

s omewhat new,
at tractive, and fertile field of labour ; to

I!
B
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offer to Obse rvers in Natural History an Opportunity of com

t ributing towards the filling up of a gap , hitherto very con

spicuous, in British Botany, as we l l as t owards the further

deve lopment Of the economical re source s of our country .

T he Lichens may b e said to b e the only family of the Opp
éogcemmwhich has not me t with its du e meed of s cientific

or public attention
,
and whos e natural history has couse

quently hither to re ste d on a mos t insecure and unsatisfactory

foundation . They have eve r been the acknowledged 0p

p ro6re
’

a Of Cryptogamic Botany . T he de licate waving frond

of the fe rn is anxious ly tended by jewe lled fingers in the

drawing-rooms of the wealthy and noble ; the rhodosper

mous seaweed finds a place be side the choicest productions

of art in the gilt and broidere d album the tiny moss has

been the theme of many a gifted poe t ; and even the de

spised mushroom has called forth c lassic works in its praise .

B u t the Lichens, which s tain every rock and clo the every

t re e
,
which form

N ature ’s livery o’

erthe glob e
Where’er herwonders range ,

”

have been almost unive rsally neglec ted, nay de spised .

This neglec t is to us the more surprising when we consider

the facility with which they may b e collec ted, preserved,
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regarded as at be st profitle ss and harmless hobbies ; that

the collection or examination Of Time-stains” or Crott le s”

is considere d a wasteful disposal of time and energy . This

feeling evidently originate s in ignorance of the structural

and utilitarian beautie s Of the family . We Shall have occa

sion in the following pages to Show that, in regard to it s

re lative position in the scale of vegetable life, this group of

plant s
,
humble and insignificant though it appear to b e,

Holds a rank
Important in the plan of H im who framed
This scale of beings ; holds a rank which, lost,
Would break the chain and leave behind a gap

Which N ature ’s self would rue

that Lichens are of infinite importance as handmaids of

Nature in operating her change s on the face Of our globe
,

—in softening down the pointed crags Of our mountains
,

in covering with fertile soil alike the bare surface Of the

volcanic lava and the coral islet, -in a word
,
that they are

the basis of soil and consequently of vege tation ; that a

small section, which furnishe s valuable and familiar dye s
,

give s rise to an import of the annual value of many thou

sand pounds that many others, under the vernacular t erm
Crot tle,

” have been for age s, and s till are, used as house
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hold dye-agents by the peasantry in many part s of our

c ountry ; that in many parts of the world they furnish in

dispensable food not only to cattle b u t to man ; that they

play an important part in the history of Arctic enterprise
,

inasmuch as they have fre quent ly saved the live s of Arctic

t ravellers ; and that they are ce lebrated in the history Of

medicine in this and othe r countrie s . If
,
in addition t o

the se high recommendations
,
we consider that many spe cies

have a t exture which
,
by re adily imbibing and e agerly re

t aining moisture
,
rende rs them in a sense independent of all

c limatal changes
,
enabling them equally to brave polar cold

and tropical heat ; that many not only c ling with such

t enacity as to b e inseparab le from,
b ut can corrode ordis

integrate
,
the hardest and bare st rocks, even pure quartz ;

that the most ample provision has been made by the great

Author of all for their reproduction or multiplication, in

spite of the most adverse e xternal circumstance s, and under

c onditions fatal to all higher veget ation, both by the mul

tiplicity and abundance Of their reproductive c ells—which
s ometime s constitute almost the entire bulk of the plant ,
the extreme ly minut e size and de licate nature Of the se c ells,
by virtue whereof they are disseminated by e ve ry Showe r or

zephyr
,
and the readiness with which these germinate ; and
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that throughout the family, both in structure and products,
there are many analogie s which bind them close ly to the

P6aneroyamz
’

a
,
we cannot fail to incre ase our surprise that

a curiosity has not been sooner awakened to become fami

liar with the natural history Of plant s which strew the path

Of man wherever he roams over the wide world,—which con

stitute the mos t universally diffused type of t erre strial vegeta

tion . Whe ther we look upon the Lichens from a scientific
or utilitarian point Of View whe ther we re

g
ard the univer

sality Of their geographical range , —theirb e autiful st ructural
adaptations to the position which they occupy in the scale

Of vegetation
,
to the part they play in the economy of Na

t ure as the pioneers Of vegetable life, —the numerou s link s
in structure and composition which conne ct themwith the

P6aoeroyamios, —the importance of their products in our

arts and manufactures, -their celebrity in the past history

of British and continent al medicine , —theirconnection with
the history Of Arctic enterprise, —the abundance of nutritive
spe cie s in the countrie s and under the condition s of season

and c limate where they are most required for the sustenance

of man and the lower animals, —and the curious combina a

tion which they pre sent Of e ssential simplicity of structure

with infinite variety of form,
we think we have a sufficient
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ba sis whereupon to found ourple a for the study of Lichen

O logy . A passing glanc e would
,
we are convinced

,
demon

s trat e to the most superficial Obse rver
,

Th at not alone in trees and flowers
T he Spirit bright of beauty dwells ;
T hat not alone in lofty bowers
The mighty hand of God is seen

B ut more triumphant still in things men count as mean .

One of the most ce lebrated of recent continental licheno

logis ts, Scheerer, has appended to his latest work the follow

ing expre ssive quotation from Cicero

H eec s tudia a doles centiam alunt
,
s enectutem ob lectant .

These studies invigorate youth and s olace Old-age .

”

T he s tudy Of the simple st forms of vege table organization

s hould naturally form a pre lude to, or foundation f or, the

e xamination of plants having a more complex structure and

highe r po sition in the scale of being . It is moreover emi~

u ently calculated to lead to the acquisition Of habits of mi

nute Observation and patient re search, —Of an accurate sift
ing and noting off c ote,—than which nothing is more valu
able, not only to the stude nt of Natural History, b u t to the

e ducat ed of al l classe s of our community . A nd
, lastly, it

c ould scarcely fail to create or intensify a love Of the beau
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tiful in Nat ure, —to furnish important les sons in Natural
Theology

,
by indicating many of the infinite beauties of

Creation, and thereby to lead the mind of the observe r by

imperceptible gradations to “ look from Nature up to Na

ture’s GOC

There are certain sections Of the public upon whose att en

tion in particular we would strongly urge the claims of Li

chenology or kindred S tudie s . B u t in so doing we woul d

have it distinctly unde rstood that it is far from our Obj ec t

orwish to make a special pleading in favour of Lichenology

to the exc lusion of, or in preference tOf other branche s Of

natural history
,
to which, though in different degree, our

remarks equally apply . Le t each Observer consult his own

taste s or Opportunitie s in the se lec tion of a subject . We

rej oice to find that a love of natural history is b eing rapidly

and wide ly created, diffused, and fostered throughout our

country ; it s study is b ecoming ari e ssential feature in the

curriculum Of our most e lementary schools ; it s Object s are

described and its phenomena expounded in all our me chanics’

institute s and cognate societies ; and by means Of the Pres s

its general fact s are placed at the command of the humblest

of our fel low-workers on the busy s tage Of life . The se pro

ceedings we accept as the exponent s of the public taste s and
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sipate his time the tourist among our Highlands and

Islands
,
whose chief aim is too frequently to pas s over the

greate st amount of space in the Shorte st possible time
,
and

who too s eldommerges from the beaten t rack laid down in

his favourite guide-book the Art student in search of the

picture sque among our hill s and vales
,
who cannot truly

appreciate the picture sque without being acquaint ed with

the minute st e lements of which it is composed ; and the fair

denizen Of our urban drawing-rooms
,
whose accomplishment s

,

gained it may b e at a great expense of time and money
, are

too frequ ently frivolous and profitless, and who have, more

than any class of persons above mentioned
,
the nece ssary

time and qualifications . By following ou t any branch of

natural history
,
the invalid finds a new charm in every walk ;

he feel s that he can profitably employ, without ment al or

bodily fatigue, even the idlenes s which illne ss has thrust

upon him,
by acquainting himself with the characters Of the

l owliest ye t not least intere sting, organisms in the scale Of

vege table or animal life . It may not b e supererogatory here

to remind the reade r Of the we ll-acknowledged in fluence over

the human mind of gent ly-exciting studie s as moral medi

cine s Of the mos t soothing, and inte llectual food Of the most

nourishing, kind . We wou ld commend the invalid
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T o pace

T he forest’s ample round,
And see the Spangled branches shine

,

And mark th e moss of many a hue
That varies the old tree ’s brown bark
Oro

’

erthe grey stone spreads .

”

Let him try our recipe ; let him look upon nature with the

eye of a naturalist, and let him communicate his im

pressions to his brethren in affliction . Were he to subject

himself to such a cou rse of mental and physical hygiene
,
we

place his physician and all the potency of the ma terial me

diea at defiance . T he lounge r at our s ea-coast bathing-place s

would experience a new delight in his scramble s among the

c liffs, were he acquainted with the charac ter or use s Of the

lichens which crust their surface with a grey or yellow coat ,
for littoral or marine spe cie s are poss e ssed Of additional in

t erest from the circumstance that they include the most valu

able tinctorial specie s, —whose products are the base s Of the
Orchil

,
Cudbear, and Litmus, so familiar to the dye r and che

mist . The tourist
,
mere ly in search of fre sh airand exercise

,

or of that equ ally vague entity denominated scenery
,
clam

bers upwards of three thousand fe e t to the summit of B en

Lomond or B en Nevis, for the purpose of catching a glimpse

of sunrise or sunset, or of viewing a certain number of
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counties,—mountains, rivers, lake s,—spread like a carpet at
his fee t . B ut his hope s in the maj ority of case s are too likely

to prove de lusive he probably see s nothing b u t mist s on

the brae, for every traveller in the Scot ch Highlands knows

ful l we ll how apt he is to b e disappointed in his expectations

by the mists and storms of it s moist and treacherous cli

mate . To him the black heaths, time-stained boulders, and

bristling crags are only so many obstacles to the attainment

of his aim. Instead of beauty, he finds on ly de solation in

the scene ; and unde r a sense of disappointment, overcome

by a feeling of loneline ss and gloom,
he is perhaps too prone

to have recourse to artificial stimulant s of a que stionable

character . B u t underthe same circumstance s, the naturalist

require s no othe r stimulus than the Sight of the natural oh

jects which encompass and strew his path . H is eye never

dims
,
-his energies never fiag,—his spirit never wearie s

,
so

long as he can find
,
on every rock or tre e ,

T en thou sand forms minute
Of velvet mos s orlichen,

torn from rock
Orrifted oak.

”

H e looks upon every mis -Shapen boulder as a t reasury of

Lecanoras, Lecideas, and Umbilicarias in each he reads

valuable le ssons on the charact ers and geographical range of

Lichens
“
he may b e said literally to fine “ sermons in
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stones . In the rock-c left s and gullie s of our Highland

mountains he finds,
Cabined and confined

At once from sun and dew and Wind,

various Lecideas and Cladonias and even on the naked rocks

of their cloud-capped summits, where there is an almost t otal

deficiency of a higher vegetation, luxuriating

Amidst the warof elements,
The wreck of matter and the crash of worlds,

he meets with the curious and valuable black leathery Um

b ilicarias . Should the mist s obscure his view
,
they do not

damp his spirits he atone s for his disappointment by filling

his vasculum,
and adding to his stock of knowledge a new

store of observations . T he Art student, in his profe ssional

t ours among the scenic be autie s of our country, would also

look in a different light on every mossy t ree
,
crusted crag

,

or time-stained batt lement he would b e led to paint Na

ture from a higher and holier view-point . To the fair sex

e specially, during their summer search after health and hap

piness, we would commend the study of Natural History as

infinitely more ennobling than the host of f ashionable though

profitless accomplishment s, which they at present t ake such

pains to posse ss . Many ladies have already t aken a high

stand as Algologists and Pteridologist s many have cultivated
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the physical science s, with such succe ss as may we ll en

courage others to follow their example they are by nature

bette r fi tted than men to c ollect and pre serve minute and

delicate organisms ; and we s ee no reason why they should

not b e equally capable of examining and de scribing, did they

dire ct their ene rgie s or acumen in this direction . T he Poe t

too, whose highest aspiration ought to b e to de scrib e Nature,
and who frequent ly borrows his image ry from the beautie s of

creation
,
ought to b e well acquainted with at leas t the general

features of Natural History . An ignoranc e of this subjec t

however is too often, we fear, betrayed in his productions .

A S a humble illu stration bearing on our present subj ect
,
the

poet
'

Gray speaks of the

Rude and moss-grown 6eee/r

while any tyro in Lichenology might have taught him the

inappropriatene ss of such an expre ssion, for the bark of this

t ree remains comparative ly smooth, although it is liable to
separate , as it s age increase s, in annular masse s ; and it is ha

bited by Gr'ap frz
'

dece and Lecidece , while it is s eldom or never

the habitat of the Ramalinas
,
Usneas

, Physcias, or Corni
cularias, which constitute the familiar “ beard” or

“ moss”

of aged t re e s . We have often regre t ted the many valuable
opportunitie s annually lost of improving our knowledge of

natural history in general, and certain branches thereof, of
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which Lichenology forms one, in particular while we are

satisfied that the idler, profe ssional or amateur, voluntary or

non-voluntary, could not find a more pleasan t as we ll as pro

fitab le me ans of dissipating ennui
,
and occupying a leisure

that must at time s lie heavy on his hands . Nay
,
we may

go still further
,
and recommend it as a delightful re laxation

in the int ervals of busine ss or more severe S tudy : in our

own experience we have found it so . Let it not b e supposed

that we can re commend the se pursuits mere ly as forms of

intellectual gratification to the individual engaged in them

they are capable of a more ext ended influence and applica

tion . We b e lieve that every observer, however humble his

sphere
, and howeve r meagre his opportunities, has it in his

power to contribute materially to the progre ss of s cience
,

and to the deve lopment of its economical or practical appli

c ations
,
by the simple noting of mat ters off aot . N0 group

of plants is more Protean in its characters than that of the

Lichens, —none more subje ct to structural alterations under

the influence of external circums tance s . Hence the inves

tigation of the innumerable phases or forms unde r which

species may oc cur—and without an accurate knowledge of
which all c las sification must b e unsatisfactory and tempo

rary—is a labour of almost insuperable difficulty to an ln
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dividual while it become s one of comparative ease to a

multitude of observers, working towards a common end

under different conditions of climate and country . In no

section of botany therefore are the labours of individual col

lectors or inve stigators, on however small a scale, more likely

to contribute to a higher s ta tus of the science, or a more ao

curate knowledge of the natural hist ory of the plant s compos

ing it, than in that of Lichenology . T he paucity of labourers

in this field
,

-the deficiency of corroborated and multiplied

observations common to all countries and clime s, have been

one great cause of the obscurity which has hitherto enve loped

the subje ct of Lichenology . Should this litt le Work induce

any labourers to enter either upon the comparatively cir

cumscrib ed, b ut also comparative ly unworked, though pro

mising, fie ld of Lichenology, or the broader and more at

t ractive region of general Natural History, its purpose will

have been ful ly answered .

Within the limit s of a popular treatise we fee l it impos

sible to do j ustice to a subj ect of su ch novelty and ext ent

as the N atural History of British Lichens . We can only

enumerate the general characte rs of the more common and

better known species, which beginners in the study of Li

chenology are most likely to meet in their country ramble s .
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CHAPTER I .

HIS T ORY OF LICHENOLOGY.

Let me suggest that the study of the Simple plants ought to take the
precedence of those whose organization is more complex and intricate, as

being the simplest expression of the laws of vegetable life .

”—COULT A S .

T H E dark and almost impenet rable veil which has for age s

enve loped the subje ct of Lichenology, —and e specially the

question of the reproduction of Lichens, —has not b een du e
to the deficiency or absence of a special literature . On the

contrary
,
the Lichens, like the S a lices and H z

'

emcia
,
may

b e said in a manner to have been “ rendered bot anically

odious by books .

” In the works of the e arlier Licheno

logist S ,
—who did not posses s suitable instrument s for re

search, —the microscope in particular having be en rendered
available In botanical science only within a comparatively
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recent period—Sp ecu la tion to a great extent took the place

off a czf there was profitle ss s training after analogie s which

did not really exist, —a bending of fact to the subservience

of theory . Obs ervations were imperfe c tly made
,
or were

c oloured and perverted by the dominant idea . Fruitle ss

discussions we re ente red into on the reproductive functions
,

based on e rroneous or imperfe c t data : each author built

up a new c las sification and devised a new nomenc lature . As

a ne ce ssary consequence
,
genera and specie s have be en in a

constant state of transition, both as regards name and position

in c lassification . Some Lichenologis t s, whose dominant t en

deney has been the split ting up of spe cies
,
and the devising

of new name s, have been cons tant ly cre ating new sub divi

sions of the family, new genera, new specie s, and new va

rieties, thus adding materially to the complexity of nomen

clature and classification ; others, whose minds led them to

generalize, have, on the other hand, been as active ly em

ployed in fusing t ogether or combining ce rtain genera and

de s troying others, thus contributing towards a Simplification

of the natural history of the Lichens . Such a condition

of Lichenology could not fail to render its study both diffi

cult and repulsive to the general student of natural s cience ;
-hence one great cause, undoub tedly, of the obscurity in
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which it has
-

hitherto remained, of the neglect which it has

hitherto su ffered . Ins tead of advancing science
,
the labours

of earlier Lichenologist s more frequent ly cons titu te d barriers

to it s progre s s
,
for late r au thors have been chiefly occupie d

in corre c ting the e rrors
,

supplying the omis sions, and

c learing from the field the

Rudis indigestaque moles

of crude theorie s accumulat ed by theirpredece ssors . Thus
,

though much has be en writ ten, litt le re al progre s s has been

made un til within a comparative ly recent pe riod . We may

now b e s aid to b e entering on a new era in Lichenology

it is now being studied in a more philosophic spirit
,
and

with all the aids which modern dis coverie s in science

which the microscope and chemistry—can furnish . Fact s

are being e arne st ly and patiently sought after ; generaliza

tion and theory avoide d until a sufficiency of dat a b e accu

mulat e d to form a firm foundation for the superstructure

of c lassification ; and a de termination is being e vinced to

overcome all the obs tacle s and difficultie s which naturally

bese t a subject which has be en rende red so intricate
,
and

which is now being s t ormed as a fortre ss that has success

fully withstood the repe ate d as saul ts of scientific ob servers

and moreover we be lieve the labourers are increasing and
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volunte ers are coming forward who e steem it an honour to

j oin this forlorn hope o f Cryptogamic Botany, who are eager
for the work sole ly on account of it s difficulty . In propor

tion as the Lichens are more fully studied by the refle cted

light of modern s cience
,
—and e specially in proportion as

their various forms or phase s, produced or modified by

variations in exte rnal circums tance s
,
are care fu lly examined

in diffe rent count rie s and under diffe rent c lime s
,

— so will

the s tudy of Lichenology become more simple and at tractive .

I t will not suffice to collate the charac te rs of species con

tained in the musty folios of ce lebrated He rbaria noris it

enough to apply the microscope and chemical reagents to

the examination of old and dried specimens . Of obse rvers

of this c las s we have had enough . B u t the labours of the

student must equally begin and te rminate on the spot where

the Lichens grow ; his he rbarium and book of re fe rence

must b e the hill
,
the he ath, the fore st ; there he must

watch patiently and note accurat ely—it may b e fora serie s

of years—the s tage s of origin, growth, and de cay of spe cie s

under all the influence s, t erre s trial and aerial, by which

the se are so liable to b e affec ted .

Seve ral Lichens we re probably known to the ancient s as

furnishing valuable purple dye s, and appear to b e alluded
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to under various name s in the works of Dioscoride s, Theo

phrastu s, and Pliny ; b u t they do not appear to have at

tracted much scientific at tention, or to have become the

subject s of special classification till about the beginning of

the sevent e enth century . T he ideas of the earlier authors
,

even for a considerable time subsequent to this period, re

garding their nature and position in the s cale of vege tation
,

were of a ve ry primitive and erroneous kind . Many specie s

we re be lieved to b e accidental or anomalous productions,
deve loped according to no known law,

-growing under con

ditions inimical to all othe r veget ation hence the theory of

equivocal or spontane ous generation was advanced in ex

planation of their origin and growth . One phasis of this

theory appeared in the doctrine that, according to the ex

t ernal circumstance s by which they are surrounde d in ger

mination or genesis,—according as the medium in which

they arise and vege tate is e arth
,
wat er

,
or decaying organic

matter
,
—certain vege table ce llule s b ecome Lichens

,
A lgae,

or Fungi; nay, some au thors have even gone the length of

asserting
,
that under certain circumstance s they are t rans

mutable int o animalcule s ' Another phase assumed the

form of a be lie f that the decomposition of organic bodie s

give s origin to organic bodie s lower in the scale of being
,
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stitutione s ReiH erb ariae
,

’

they were forthe firs t time collected

int o a s eparate group, to which he gave the t erm Lie/t en .

This term,
though it s derivation has been given variously by

different au thors, is probably derived from the Greek word

Xerxnv, Zeie/ren or Zienen
,
a wart

,
which the fru ctifioation of

this group of plant s frequently re s emble s . This group
,
or

family
,
Lichen, did not howeve r include all the gene ra or

specie s of the familv as now known c ert ain of them,
having

a rigid or somewhat coral-like consistence or appearance, he

dis sociated under the name Cora lloicZes
,
a group in which he

inc luded also some sections of the Fungus orMushroom

family . About forty years subs equen tly Dilleniu s , in his

clas sic Historia Mu scorum,

’ furthe r sub divided the family

by constituting his se ctions Usnecr, Comlloz
'

rlea
,
and Lie/ze

noieZes with the s e howeve r we re associat ed certain s ec tions

of cognate crt ogamic famil ie s , in this cas e the H ep a ticfe

and Uonf ervw. T he illus t rious Linnaeus pre fe rred embracing

all the Lichens under a single genu s , Lie/zen, which he how

ever subdivided into eigh t se ctions
,
according to the cha

racters of the vege tative sys tem,
or thallus . Upon the

lat te r
,
u p to this period, Lichenologis t s had bas ed their

c lassification and nomenclature ; b u t Hedwig and Gaertner,
whose works are next in order of date

,
carefully examined
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the fructification of Lichens, and upon theircharac ters, real

or supposed
, they based rival theories of their reproduction .

This subje ct has been, until within the las t few years, the

pone a sinomm of Lichenologis ts, and without suitable means

of re search
,
it c ould not fail to b e a botanical problem of

insuperable diffic ulty . T he ab s ence of fact
,
however

,
did

not prevent the deve lopment of the ory ; and fora consider

able period there raged in the botanical world a discussion

ary waras to the most probable physiology of reproduc tion

in Lichens . One faction of disputants
,
whose mot to was

probably omne oionm ex ooo
,

” and who be lieved with Lin

naeus,
Vegetabile omne flore et fruetu instruitur,

at nulla Species b is de stitut a,
”

contended, on the ground of analogy, for the ne cessary

sexuality of organs ; and various authors endowed variou s

bodies, seated on the surface of the t/zo llns, with the male

or complementary functions . T he opposite fac tion, on the

ground of observation, denied the proof of the exis tence of

either male or female organs of any kind
,
and as serted that

Lichens were invariably propagated by means of isolated
cellule s which we re analagous , in regard to func tion, to the

buds
,
or p rop ayoc(offshoots ) of the higher plants . Be tween
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the se extreme views, numerous theorie s we re from time to

time advanced to account for their discrepancie s, or supply

their omis sions ; b u t they were all equally characterized by

one circums tance, which c omplet e ly invalidated their S ta

b ility, viz . that they were unsupport ed by, or inconsistent

withf oot . According to the views taken by observers of the

re lative importance of the vege tative or reprodu ctive organs,
syst ems of c lassification were base d on the characters of

the thallus or apothecia and as a re sult in either case
,
they

were unnatural and artificial . By e arlie r Lichenologist s, the

characters of the thallus alone were t aken as a basis of

c lassification ; by their immediate succe ssors, those of the

apothe cia b u t lat e r observers have discovered that their

only safe rule of guidance is
In medio tutissimus ibis .

By t aking the characters of the thallus as a base
,
we are

compelled to group t oge ther Lichens having the most op

posite fructification ; while by assuming those of the apo

thecium we place side by side specie s pos se ssed of the most

dissimilar vege tative syst ems in either case the harmony of

nature is off ended by the unnatural combination . It is only

by regarding together the vegetative and reproductive sys

t ems
,
—their minute ormicros copic anat omy

,
as well as their
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general or external characters, physical and chemical
,

-that

we can hope to succeed in founding a natural systemof c las

sification
,
consis ting of a chain of natural groupings or small

families
,
not only more or le ss c lose ly allied to each other

b u t to other Cryptogamic familie s, e specially the Algae on the

one hand and Fungi on the othe r . Such a systemhas hitherto

been a de sideratum in Lichenology, a want which could not,
until the invention of the microscope, have been supplied

such a system has not yet been att ained, though the labours

of re cent inve stigators in Ge rmany, France, and England,
have cont ributed much in this direction . One of the first

attemp ts at a natural system,
compose d of Natural Orders or

sections, was made by Hoffmann at GOttingen,
t owards the

close of the era which we have been de scribing . T he advent

of ‘

the s econd era was marked by the works of a distin

guished Swede, Eric Achariu s , works which gave an impetus

to the s tudy of Lichenology
,
and which have

,
to a gre ater or

le ss extent
,
formed the basis of all sub sequent lichenological

literature . B u t these works were too much more systems

of classification,
—mere catalogue s of name s and list s of

spe cific characters : there is a deficiency of information

regarding minute anatomy . The same remark is appli

cable to the Lichenographia Europaea Reformat a of Frie s
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[of date 183 ] j, and the E numeratio Critica LichenumEu :

ropaeorum
’ of Scheerer [published so lat ely as — the

most valuable works fora de s cription of European Gene ra and

Spe cie s to which we can refer the s tudent . I t is only within

the las t few years that the minut e anatomy and physico -che

mical characte rs of the vege tative and reproductive ce ll-sys

tems of the Lichens have at tracted the attention of botanical

microscopis t s . In Germany, a ho s t of monographe rs, such

as Itzigsohn, B ayrhoffer, Rabenhors t , V on Flotow,
and V on

Holle ; in France , T ulas ne andMontague inRus sia, Buhse ;
and in England Leighton

,
have recen tly published valuable

cont ributions to this branch of Lichenology
,
—cont rib utions

which have placed the Lichens, in point Of anatomy and

physiology, on at leas t an equal foo ting with otherCrypto

gamic familie s
,
to which they have hithe rto be e n considered

far in ferior in the s cale of vege tation . B ut the mos t im

port ant monograph eve r pub ll shed on this subj e c t is nu

qu e stionably that of T u lasne
,
—his Mémoire pour s ervir a

l
’
HiS toire Organographique e t Physiologique de s Lichens

,

’

published in the Annale s de s Science s Nature lle s
,

’

in 185 2 .

This author apparent ly se ts at re s t the long debat ed que s

tion of the reproduction o f Lichens
,
by de scribing the mi

nute anatomy of organs which must now b e generally con
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sidered to b e endowed with a function complementary to

that of the ap ot/zecw ,
or female organs, so long familiar to

Lichenologis ts . Considerable facility has likewis e been

given of lat e years to the s tudy of Lichenology by the pub

lication of fasciculi of dried spe cie s
,
c las sified and named

,

by D e smaziere s in France
,
Scheere r in Switze rland

,
Frie s in

Sweden, Floerke, Flotow,
Z wack

,
and othe rs

,
in Germany

,

Massolongo in Italy, Leighton and Bohler in Britain .

Lichenology has never found much favour in Britain ;
comparatively few

’

monographs have b een devoted to the

subje ct—more particularly to the minute anatomy of native

specie s—and the de scrip tions and arrangement of British

Lichens
,
to b e found in s everal gene ral or spe cial fioras of

our count ry
,
are based on those laid down by A charius fifty

years ago . The chie f works to which re ference may b e

made for descriptions of British specie s are the classic
‘English Botany ’ of Sowerby, originally published a cen

tury ago
,
which contains figure s and short de scriptions of

the greate r number of British Lichens, arranged howeve r

without any syst em; the elaborate b ut fragmentary and

unfinished ‘Lichenographia Britannica
’

of Turne r and

B orrer the English Flora ’ of S irJ . E . Smith the Flora

Scotica of SirW . Hooker the Flora Scotica of Light
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foot ; the Flora E dinensis of Greville, one of the first of

British cryptogamist s ; the
‘Flora H ib ernica ’ of Mackay

and the monographs on the British Angiocarpous Lichens

and on the British (imp /ridg e, late ly published by Leighton .

The works of the lat ter author h ave the merit of being the

first British works to contain de scriptions of the spore s of

native specie s ; his monograph on the Angiocarp i is indee d

based upon or e lucidat e d by theirsporidia .

”
T he ground

has thus been broken in Britain for a more philosophic

study of Lichenology than here tofore ; b u t much remains

to b e accomplished
,
—the field is open

,
the harve st promise s

to b e bountiful . Nor must we here omit to mention the

l abours of our f acilé éozfanicomm p rincep s, Robert Brown,
in the description of Arctic species

”

colle cted in the voyage s

of Parry and Score sby or of Churchill Babington in the

lichenographical department of the magnificent fioras of

N ew Z e aland, the Ant arc tic regions, e tc .
,
recent ly published

by Dr. J . D . Hooke r
,
the distinguished son of a distinguishe d

sire . North American Lichens have be en de scribed by

Halsey
,
Torrey, and Tuckerman those of Chili by N y

lander ; those of Brazil by E schweiler ; and the colle ction

and description of spe cie s from othe r and more distant part s

of the world, within the last few years, s erve to corroborate
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CHAPTER II .

GE NERAL CHARACTERS OF BRITISH LICHEN S .

S ome are reddish , some brown, some grey, and some black,
And they ’re puckered, edged, b u tton

’

d, orfringed, front and back
S ome are lying like leather close unde r your feet,
S ome waving from tree s in the forest you

’

ll mee t . —MI S S TWAMLE Y.

WE shall here consider th e minute or microscopic anatomy,
as wel l as the ordinary physical and chemical charac ters of

the vegetative and reproductive systems of Lichens, and shall

al so review generally the biology of a Lichen, t racing the

various phas e s of it s exist ence from its origin t o its decay .

T he te rm T/mllu s (Hakkbe, a f rond or green Zeaf ,) is ge
nerally employed to de signate the vegetative system or mas s

of nutritive organs of a Lichen . Though bearing no strue

tural re semblance to either, it may b e considered as combi

ning the office s and supplying the place among the Lichens

of the stem,
root

,
and leave s of the higher plant s . In f orm
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it is typically florizonéa l or vertica l, according to the inti

macy of its adhe sion to it s base of support, and the di

rec tion and mode of deve lopment of its constituent ce lls .

T he subdivisions or modifications of the izorz
'

zonta l
,
ortypi

cally adhe rent, thallus , are the crus taceous and the f olia.

ceou s, or f rondose . T he c rustaceous thallu s forms a mere

crust or coating, of varying thickn e ss, on its base of sup

port . When comparative ly thick, dense, and hard, it is de

nominated tartareeu s, as in many Lecanoras this form is

frequent ly whitish or pale-coloured, chalk-like, friab le, and

rough or warted on its surface . A s constituent e lements
,

it Often contains a conside rable amount of mineral matter
,

such as the carbonate and oxalate of lime
,
be sides colo

rific principles capable of yie lding valuable purple pigment s

hence many Lichens having this form of thallus are used in

the arts . Specie s with a tartareous thallus most frequently

grow on rocks , to which they adhe re by their whole unde r

surface S O intimate ly as to b e inseparable therefrom ; there

appears to b e a corrosion or disin tegration, and subs equent

firm union by and be tween the Lichen and the surface of

the rock, which is some time s the harde st and pure st quartz .

From the nature Of its habitat, the tartareous Lichen is

one of the most common forms of its family, growing on

D
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the bare and weather-beat en rocky summit s of our highe st

mount ains . When of greate r t enuity—forming a s cale -like

expansion on the surface o f rock s or the bark of t ree s
,
as in

many Lecanoras and Lecideas the crus taceous thallus is

denominated lep rose . Leprose specie s are also exce edingly

common from our sea-coas t s to our mountain summits ;
b u t they are much le s s valuable in the art s . When the
crustaceous thallus occurs in its great e s t degre e of simplifi

cation
,

-when it s cons tituent c e llule s exis t in a very loose

state of aggregation
,
forming a me re powdery coating

,
of

varied colour
,
on a rock or tre e, it is designat ed p u lvern

lent . This is the Simple s t form under which lichenose vege

tation occurs it is the rudimentary condition of many spe

cies
,
and the abnormal or abortive form of others

,
depend

ing upon or produced by an ab sence of the ext ernal condi

tions ne ce s sary or favourable to deve lopment . By the olde r

lichenologis t s it s t rue nature was not unders tood and Li

chens having this form Of thallus we re by them c onstituted

into a distinct genus
,
under the name of Lep m or Lepmrin,

the specie s being chiefly named according to their colour
,

such as L . nigm,
a lert

, f law , c/zlorzfna
,
the black

,
white

,

yellow, or green Lei/M arin . This form of thallus may b e

examined by the student in any wood
,
on the moist rotten
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s tumps of dead tree s
,
or in any glen, in damp, shady fis sure s

of rocks . I t must however b e dis tinguished from a pulve

rulent condition of the surface of the thallus
,
which occurs

in many foliace ous specie s . T he crustaceous thallus may

b e ef nse, that is, of no de terminate shape, and with no

visible limit s or border, which is gradually lost on the sur

face Of the base of support or unif orm,
that is

,
of definit e

shape and with a distinct margin . It is denominated efii

gnra le when its circumfe rence as sume s a radiate or irregu

larly stellate appearance and squamu los e or imlriea le when

it s peripheral segment s, orla cinin ,
as sume a foliaceous cha

rac ter, and are arranged in a scale-like or house-tile-like

manne r .

T he f olia ceous or f ronrlose thallus is a flattened
,
leaf-like

expansion, whose t exture or consistence
,
according to it s

thickne s s and the arrangement of it s ce llular tis sue
,
is

memoranaeeons, coriaceou s, or cartilaginous, and whose

margins are divided into segments, which, according to

their
b
size

,
are denominated looes or laciniee, the forme r

being typically broadish and rounded, the l at te r narrow and

linear . Foliaceous Lichens inc lude the large st and most

brilliantly coloure d specie s, such as those of the genera

Pawnelia, Pellig era, and S lie la . Their geographical dis
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trib ution is the opposite of that of crustaceou s spe cie s
,
at

taining their maximum deve lopment at low altitude s and

in t ropical countries . Their habitat is most frequently the

bark of t ree s or the ground . Some specie s adhere to base s

of support by numerous minut e fibrils or bundle s of fila

ment s
,
proce eding from the under surface Of the thallu s ;

the se are denominated r/zizinw or fixnm . They re semble

root le ts in appe arance, b u t not in function, acting chiefly, if

not solely, as means of adhe sion . In some species growing

on moss they are long
,
pale-coloured, and de licate, as in

P eltig era in others
,
inhabiting the bark of tree s

,
they are

very short, filiform, and black . In some foliaceous Lichens

there is a single and frequent ly central point of adhesion
,

by means of a kind of disc or sucker . T he crustaceous and

foliaceous thallus exhibit many intergradations and combi

nations, which give rise to an infinity of irregularforms .

T he chief subdivisions of the vertica l, or typically free,
thallus, are the f anticnlose and filamen tous . T he former

consist s of a shrub-like mass or aggregation of rigid
, erect,

narrow
,

simple or branched, stem-like segment s
,
which

sometimes arise from a common disc-like base, as in Sp lice

rop iaoron,
— sometime s spring separate ly from a small folia

ceou s or crustaceous horizontal thallus, as in some C ladonias
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and S tereocanlon . The se branch or stem-like deve lopment s

of, or prolongations upward from,
the thallus may b e solid

or hollow . In the latter case they are frequently cylindrical,
and dilated at their apice s int o cup or funne l-shaped cavi

tie s
,
the margins of which bear the fru ctification . Such a

body may b e regarded as a secondary or vertical thallus,
deve loped from the cortical subs tance of a primary

,
small

,

horizontal thallus it is de signated a p odetium(7 0 69, Gr. ,

p ea, Lat ., a foot ) , and is characteris tic of the Cladonias .

On this pode tium there is frequently to b e found a ter

tiary or se cond horizontal thallus, growing from its surface

more or les s abundantly in the form of minute foliaceous

squamule s . Fruticulose Lichens include some of the mos t

valuable dye-specie s, as the Roccellm and some of the

commone s t species growing on ourfore st-tree s
,
as the genus

Rama lina ,—on ourheaths, as the genus C ladonia ,—and on
our hills, as the genera Sp /im

'

op /zoron and S tereoca a lon .

T he filamen tous thallus likewise forms a shrub-like mass

consisting of flaccid
,
or somewhat rigid, round, thread-like,

or filamentous segments, -some times, and e specially in the

young state, growing ere ct
,
more frequently pendulous, and

even occasionally prostrate, such as the genus Usnea and

some specie s of Comicnlaria . Filamentous Lichens are
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chiefly confine d to, and form a charac teristic coating of,
the older t re e s of our fore st s, which thus become

“ mosse d

with age . In appearance they most c los ely approximate

the characte rs of highe r plan ts . Some specie s appear pos

se ssed of a distinct s tem or axis with numerous dive rgent

branche s : b u t the se have none of the structural charact ers

Of the stems or b ranche s of the Pt anerogamia , or Flower

ing Plant s they are wholly ce llular . Filamentous specie s

are comparative ly limit ed in ge ographical range
,
and are

chiefly found at low altitudes they are sus ceptible of few

e conomical applications . A s the crustaceous and foliace

ous
,
so the fruticulose and filamentous thallus are closely

allied . A ll these forms pas s into each other by insensible

gradations
,
giving rise to great irregularitie s in the charac

ter of the thallus of Lichens . Filamentous species are

usually adhe rent to base s of support by means of a central

point .

If we tear or cu t acros s any common foliaceous or fru

ticulose specie s, we shall find it
,
by the naked eye, to con

sist Of three dis tinct tis sue s, viz . superiorly orext ernally of

a tough, membranace ous or leathe ry
,
impervious

,
dense cor

tica l laye r ; immediate ly subjacen t or internal to this, of a

thin, bright-green, goniclic laye r ; and inferiorly or inter
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nally, of a white , cot tony
,
spongy

,
mecla llary layer . T he

assistance of the microscope will enable u s to de t ermine

that the cortical tis sue consis ts Of a c lose ly aggregated

s erie s of thick-walled
,
typically spherical ce lls

,
b ut which

have assumed various irregularitie s of shape from pre s sure

and abortion ; that the gonidic laye r is composed of a s erie s

of globular c e lls in a very loos e s tate of aggregation
,
both

with e ach other and with the tissue s with which they are in

relation
,

‘and which contain a greater or les s quantity of

bright -gre en chlorophyll, eithe r in the form of dis tinct gra

nules
,
or of an amorphous

,
semi-fluid matter ; and that the

medullary laye r is composed of a somewhat loose network of

branching tube s or filament s delicate orthick-walled
,
simple

or marked by inte rnal sept a, which indicate their cons titu

ent ce lls
,
and which may b e emp ty or filled with a transpa

rent gummy matt er : the in te rs tic e s of this medu llary ne t

work contain air. A large -ce lled, thick-walled, coars e me

dullary tissue may b e e asily s tudied in the P e ltig erem.

Bundle s of the se filament s are frequently deve loped down

wards in the form of the rlzizin /e orfirearmalready alluded

to . T he whole tissue s of the Lichen-thallus are thus s een

to consis t of modifications of two forms of Simple ce ll
,
—the

spherical or rounded, which by pre ssure becomes hexagonal,
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polygonal
,
Oblong

,
or irregular in different specie s ; and the

cylindrical or el ongated ce ll
,
by the disappe arance of whose

sep ta, when in apposition to o the r ce lls , the tube or filament

is produced . These medullary tub es
,
though bearing a ge

neral re s emblance, have no functional affinity to the vascular

tissue of the P/ianerogamia they are not ve s sels or canals

for the conveyance of sap, though they imbibe and convey

water with great readine ss and rapidity . T he walls of both

forms of ce l l above-mentioned are composed of cellu lose
,
a

non-nitrogenou s subs tance re s embling s tarch ; and Payen

remarks that the cell-wall in Lichens diffe rs from the thick

sclerogenou s ce ll-wall of the s eed of the Pny te lejolias, or

Ivory Palm
,
mere ly in it s superior thinne s s . Be twe en the

individual cells in the various tissue s the re is an interce llular

mat ter of a gummy nature, which is supposed by some au

thors to b e an excretion of
,
orproduct thrown out by

,
these

cells .

Of all the cel l-form
'

s above de scribed , the most important

are the isolated cellule s of the su b -cortical orgonidic layer
,

which are denominated Goniclia(ryémy, g enera tion, and 6280 9,
resemblance, probably so called from their functional re

semblance to the From the important part they

Vide Ko’rber ‘
De Gonidiis Lichenum ,

’

and also in the
‘
Annales des
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play in the multiplication and modification of the Lichen

thallus, they demand more than a pas sing allusion . They

may b e regarded as intermediate in func tion be tween the

vege tative and reproductive ce ll
,
as suming the Offices and

partaking of the charac te rs of both ; b u t as thev are pecu liar

to
,
and characteristic of

,
the thallus of Lichens

,
-s erving to

dis tinguish them from cognate familie s
,
—and as their hyper.

trophic or abnormal condition is one chie f c au se of irre

gularity in the exte rnal charac te rs of the thallu s
,
we prefe r

considering them here . Their great pe culiarity
,
we have

already incidentally st at ed , is the want of union be twe en

e ach other and be twe en them and surrounding tis su e s .

They play an importan t part in the deve lopmen t of the

young thallus
,
and are the main e lemen t frequen tly in the

pulverulent form of the crus t aceous thallu s formerly alluded

to . They frequ ent ly burst through the cortical layer Of a

Lichen, appearing on it s surface in the form of powdery

mas s e s
,
varying in size and colour

,
denominated sorea

’ia .

In
-

the foliaceous thallus, on which they are commonly me t

S cience s N aturelles ,’ S e cond S eries, 1840, and the ‘Flora
,

’

1841 ; papers by
Thwaite s and Dickie in Annals of N atural History

,

’ formerly th e Maga

zine Of Zoology and B ot-any,
’ vols . iii. and viii. : Cassini in his

‘
Opu se .

Phytol .’ 1826 ; Botanical Gazette (Muller) , April, 1849(Thwaite s) , April,
1848, March, 1849, July, 185 0 .
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with
,
they usually appe ar first towards the centre , some time s

extending cent rifugally Over its whole surface
,
so as to give

it a gene ral pulverulent appearance ; some times they are

deve loped at the ext remitie s of the thalline lobule s
,
or la

ciniaz
,
as in Parmelia cera top liulla , var. p laysocles ; s ome

times they occur in orbicular or glob ular mass e s, sprinkle d

over a fruticulos e thallus
,
as in Rama lina f arinacea . Sca t

t ered sparingly ove r the surface of a thallu s or apothecium,

they give it a pruinose orfros ted
,
farinose ormealy appear

ance
,
according to their qu an tity and colour . T he disc of an

apothecium is some time s rendered abortive by sorediiferous

degeneration ; the s oredia then be come dis cmd or globular
,

assuming the form of the abortive apothe cium. This is the

basis of the old genus Variolaria , which is now found to

b e merely an abnormal condition o f the thallus orits fruc ti

fica tion
,
depending on a hyper trophy, or exce s sive deve lop

ment
,
of the gonidic e lement . This variolarioid condition

is not uncommon in many crus taceous spe cie s
, as those of

the genera Pertu saria and Lecanora . On the under surface

of the thallus of the genus S ticta , soredia occur in the form

of minute urn or cup-shaped bodie s, called p aellae
,
which

appear to b e exc avat e d in it s sub s tance,—sometime s whit e
,

more frequent ly ye llow or greenish ; on the upper surface
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of the thallus, in the same genus , s oredia occurin their usual

form
,
frequently of a bright yellow colour . The se cyphe llae

are originally globular or wart-like
,
and be come urce olate

,

or cup
-
shaped

,
only on expanding . With age the soredia

s ome time s fall ou t
,
leaving the cavity empty . In other

spe cie s gonidia are devel oped on the surface of the thallus

in the form of granule s or very minute wartle ts, producing

the condition termed f urf ura ceou s or in the form Of

foliole s or squamule s
,
cons tituting that called squamu lose .

T he forme r condition occurs in Pnyscia f urf uracea , and

frequent ly in Parmelia saxa tilis ; the latter in many C la

rlonice . On the surface of the thallus Of some crustaceous

specie s,—as Lecanora p a llescens, var .p arella , and L . rimosa ,
—they are deve loped in the form of minute

,
solid, cylin

drical
,
or c one -like bodie s, arranged perpendicularly to it s

surface
,
and S O c lose ly aggregated as to form a compact

tis sue, apparent ly composed of a multitude of small columns .

Such a condition is t e rmed isiclioiol, and is the basis of the

old genus I siclium,
which is thus found to b e an abnormal

st ate of the thallus of certain crust ace ous species . T he

isidioid thallus re semble s the tartareous in being usu ally

pale or whitish, cre taceous and friable, and in poss e s sing a

considerable amount of colorific and mineral matter ; the
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same may b e said
,
though in a minor degree

,
of the vario

larioid form. T he pillar or cone-like bodie s cons tituting the

isidioid thalluS are fre quent ly dark or coloure d at their

apice s ; the se were suppos ed by the older authors to b e

apothecia
,
to which

,
from their form,

they gave the name

g loouli. T he soredic and isidioid conditions are sometime s

combined in the produc tion of fruticulose, powdery masse s

termed g lomeruli, which frequen tly occur on the thallus of

Parmelia amp lissima and Umlrilicaria p us tu la ta .

T he thallus is deve loped from and upon a rudimentary

body termed the nyjoot/za llus ; to unde rs tand the proper

re lations and importance of which
,
it will b e advisable to

glance briefly at the progre ssive developmen t of a Lichen

thallus from the germination of a Lichen-spore . In germi

nating, under favourable circumstance s with regard to mois

ture , light , heat, e tc . , the spore
,
orce llularembryo of a Li

chen
,
sends forth usually from one

,
some time s from both of

its extremitie s, and occasionally from all point s of its surface ,
de licate filament s ortube s which gradually b ecome e longate d

and branched, spreading upon, or pie rcing, to various de

grees, the bas e of support, —the ramifications inte rtwining so

as to form a loos e, felted t exture, resembling close ly
,
in ge

neral characters, the myce lium of Fungi. This network of
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In the progre s s Of onward deve lopment there is first no

ticed
,
superimposed upon the filamentous network Of the

hypothallus
,
a layer of sphe rical or rounded ce llule s, c olour

les s Orwhitish, in close union both with each other and with

the subj acent filament s . Upon this c e llular s tratum there

is gradual ly deposited a second, which is Characterized by it s

constituent ce llule s being quite globular
,
free in relation to

e ach other and subjacent t exture s
,
and more or le ss full

Of chlorophyll granule s ; the se ce l lules are the gonidia of

which we have already spoken . We have now at tained the

e ssentials of the Lichen-thallus , viz . gonidia
,
or isolat ed cel

lule s
,
and filament s

,
with which they are intermixed . In some

Spe cies the thallus attains no higher deve lopment, as in the

l7 erru caricc, the most simply organized Lichens . Such Lichens

appear indeed destitut e Of a thallus
,
b u t careful micros copic

examination will de tect the e lements we have de scribed .

The se e lement s, or, in other words, the pos se s sion of this

simple and rudimentarv thallus, are the on ly means of dis

tinguishing many Angiocarpous Lichens from species of

Sp lzmria , belonging to the allied great family Of F ung i. In

the common Verru carice and Grays/riders Of ourtre e-barks the

fructification however appears to spring directly from the sur

face Of the bark
,
and may in a certain sense he said to con
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s titute the plant . An examination of the pulverulent or

rudimentary thallus of many common Cladonias and Le

cideas will prove it to b e composed of the same e lement s .

In this light also we mu st regard the Old genus Lep raria as

a persistent hypothalline type or abortive condition Of the

thallus of various familiar specie s of the genera ju s t men

tioned . In some foliaceous specie s, the hypothallus become s

developed into fixurm, which are compos e d of bundles of

filaments having the same charac ters as those de s cribed

unde r the he ad of the medullary laye r of the thallus in some

crustaceous spe cie s it appears to form the adnate base b e

fore alluded to .

The colour of the Lichen-thallus is as varied as its form
,

and as subject to alteration b y external circums tances
,

t erre strial and aerial . I t is generally gre enish
,
greyish

,
or

brownish ; frequently also whitish, yellowish, reddish, and

blackish ; orit posse sse s various Shade s and combinations of

the se colours . T he colouring mat ters on which thes e depend

are confined to the cortical layer of the thallus . Of this

the student may convince himself by tearing acros s any

very dark-coloured thallus, such as the bronze-coloured or

almost pitchy thallus of Parmelia Fa/zlunensis, the external

or cortical layer of which is of a deep brown colour, while
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the centre consist s of a ioliite
,
cottony

,
spongy

,
medullary

tis sue
,
between which and the cortical layer there may b e

s een a thin layer of green gonidia . This colouring matt er

is in many specie s easily extracted by boiling water
, and

othe r solvent s
,
and has been abundantly applied b v the

peasantry Of Scotland, and othe r count rie s
,
in their house

hold arts
,
and e specially to the dyeing Of home-spun ve s t

ment s . In the majority Of Lichens
,
from the thinne s s and

comparative t ransparency of the cortical tissu e
,

‘

the bright

green colour of the subjacent gonidic laye r plays an impor

t ant part in the produc tion Of the colour Of the thallus .

When a Lichen is s te eped in water or moistened
,
the trans

parency of the cortical tis sue is great ly incre ased
,
and if

previously Of a pale colour, the gre en Of the gonidic layer

now shine s through it with almost undiminished intensity .

This sufficiently explains the circums tance that mos t Lichens
,

when moistened by rain or when growing in damp situa

tions, have much more Of a green tint than under Opposite
conditions . I t may b e laid down as a gene ral proposition

,

that whatever b e the colour Of the cortical layer
,
that Of the

gonidic stratum is normally and always green . Change s in

colour are greatly under the influence Of lig/it, as wel l as

mois ture . In the vertical thallus
,
which is equally exposed
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to the light , the distribution Of colour is generally unif orm

b u t in the horizontal thallus
,
the inferior surface

,
-which is

Opposed to
,
or in union with

,
the base of support

,
is much

paler than the superior or free surface
,
which is exposed to

the sun
,
and not unfrequent ly of a diffe rent colour . While

it is more highly coloured
,
the surface expo sed to the light

and to atmosphe ric change s is also
,
as we have mentioned

,

from the compac tness and thickne ss of the cortical ce lls ,
firmer in texture . Hence spe cie s growing in the shade

u sually present a dull colour in their thallus, while those

exposed to the sunlight exhibit bright or deep tint s . A

marked change in colour may b e artificially produced by

transferring a specie s growing in a damp shady locality
,
to

a dry light habita t, or vice uersci. B ut the re are a few ex

ceptions some Lichens, whose normal habitat is the shade,
and which are s aid the re to exhibit ve ry bright tints, grow

pale on exposure to a greate r amount of light ; and some tro

pical Lichens are known to pos se ss very dull colours . I t

can s carce ly b e doub ted that various mineral matters are , to

a S light extent at least, absorbed from the soil or from

base s of support, and contribute materially to the colour

the thallus ; this has been particularly Obse rved in regard to

peroxide of iron
,
which give s a rusty orreddish colour to the

thallus of many species .
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Before leaving the subj ect of the tlra llu s, we have still a

few gene ral remarks to make on the subject of its gran t]:

and clecag . In regard to their f oorl, Lichens have generallv

been de s cribed as aerial
,
drawing their sole n ourishment

from the atmosphere . If howeve r we are guided
,
as we

ought to b e
,
in our determination of the nature of their

food
,
by their chemical composition as ascertained by an

analysis of their ash, we must come to the conclusion that

they de rive no inconsiderable amount , at leas t of their

inorganic cons titutive e lements
,
from their bases (f s up

p ort . T he latter te rm we employ
,
not from a common

be lie f with the e arlie r Lichenologist s
,
that the t ree s

,
rocks ,

or ground on which Lichens grow contribut e nowise to

the building up of their thallus , b ut me rely as a term of

convenience our own opinion is, that , while the atmosphere

supplie s the chief organic e lement s of the thallus
,
the sub

s tance ou which a Lichen grows furnishe s the chie f inor

ganic constituents . Almost all Lichens
,
as we have seen ,

are more or le ss intimate ly united to the bodie s on which

they grow the surface Of the l atter is frequent ly pierced or

broken up by the tissue s Of the Lichen
,

-nay, the harde st

calcareous rock, the smoothe st quartz , is corroded and dis

integrated and deeply sunk in their subs tance we find the
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fructification of s eve ral specie s Of Verru caria and Lecidea .

This phenomenon has hitherto b e en u nexplained ; it pro

bably depends on some chemical ac tion exert ed on the rock

by the Lichen . There are howeve r exceptions apparent ly

to the ru le that all Lichens are adhe rent ; the Lecanora es

cu lenta , which c onstitute s a kind of manna to the nomadic

tribe s of the Asiatic steppes in the neighbourhood Of the

Caucasus
,
is s aid to b e fre e at every period Of it s growth .

The a sli of Lichens constitute s about eight or t en per cent .

of their bulk, and consis ts of variou s earthy bases—such as

potash
,
soda

,
lime , magne sia, alumina, silica, manganes e, and

p eroxide of iron
,
in combination with various acids

,
such

as carbonic, phosphoric, sulphuric, and hydrochloric . A s

illus trations of the composition Of the ash Of particular

spe cie s
,
Mr . Wallace Lindsay found in that of the common

Ice landmoss Of ourdruggists’ Shops(C e traria I s lanclica )
the base s lime, potash, soda, magne sia, and peroxide Of iron,

in combination with sulphuric
,
hydrochloric, and phosphoric

acids ; and in that of a very sorediife rous form of Plig scia

p runas tri, from the woods of Floors Cast le , Ke l so, the bases

lime, soda, potash, alumina, magne sia, mangane se, and per

oxide of iron, in combination with the same acids . It I S

probable that in the former case the inorganic matter was
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ab sorbed from the soil in the latte r
,
from the bark Of the

fir and other t rees on which the plant grew. We can

howeve r approximate proof more C losely, for it has be en

found that iron is de tected in many specie s growing on fer

ruginou s soils, and silica in those inhabiting quartzose rocks .

B u t the chemistry Of the Lichens is in a very primitive and

u nsatisfactory condition and, until it is more fully s tudied,
the que s tion of the source or nature of their food cannot

b e s atisfac torily de termined .

Lichens are perennial ; they grow v e ry slowly, b ut they

at tain an extreme age . Some species
,
growing on the pri

mitive rocks of the highest mountain-ranges in the world
,

are e stimated to have at tained an age Of at least a thousand

ye ars ; and one author mentions
,
aft er the lapse Of nearly

half a century, having Ob served the same spe cimen Of S ticta

p u lmonaria on the same spot of the same tree . If this b e

the case, it is impossible to calculate how many ages we must

go back in memory to t race the origin of the lichenose coat

ing, the grey and ye llow
“
time-stains

,

” of many a weather

beaten bat tlement orto consider what deeds the se venerable

crusts have witne s sed—what change s they have out lived in
the past history of our country . T he hoary Usneas

,
Rama

linas
,
and Physcias of our forest-tree s, like the grey beard
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of an Old man
,
silently b ut e loqu ently proclaim Time’s

ravage s, and illust rate the constant succe ssion of life upon

death
,
growth upon decay

,
which is going on around u s .

We have alluded to the age of the individual we Shall

find no les s intere st in regarding the g eolog ic ag e of the

family . Unger, in his
‘Pala -phytology

,

’ mentions Lichens

among the few cryp togamic plant s which have been de

t e ct ed in a fos sil s tate in the lowe r or earlie r palaeozoic s trata .

From the c e llular character of th e lowe r cryptogamic plants,
comparative ly few have be en pre se rved to u s as fossils .

Their pre sence at so e arly a pe riod Of our earth’s his tory

leads to reflec tion on the c ondition of lichenose vege tation

on ourglobe at the pe riod when the s trata which now con

t ain their remains we re originally deposit ed . I t IS not in

consis tent with analogy to believe—as in the c ase of an

allied family
,
the Fe rns— that the s tunted Lichens Of our

walls or tre e s are b u t puny type s Of a once comparative ly

gorgeous vege tation, whose neare s t living analogue s are the

large and showy foliaceou s specie s Of tropical fore sts .

We have already alluded to the protean nature of the

Lichen-thallus and the frequency of its abnormal conditions .

This is perhaps the most appropriat e place t o review the

causes productive of its infinite alterations and me tamor
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phose s in doing so
,
we Shall b e led incidentally to consider

the chief circumstance s which promote orre tard the growth

of the thallus . T he s tudy Of the s e cause s and circums tance s

is one of gre at importance to the young lichenologis t, as a

key to the phas e s orvarie tie s of species . In their influence

on the Lichen-thallus no agen ts are more powerful than

moisture, light, and he at hence we find Lichen s at

t aining their maximum deve lopment under maximum con

ditions of mois ture
,
light

,
and t emperature , that is, in the

the t ropics . A t the s ame time, howeve r paradoxical it may
appear, no plants are more independent of the influence of

the se agen ts
,
for they vegetat e in the driest and colde st

regions yet discovered by man . Their vitality is more per

sist ent than that Of any highe r plant s it is frequent ly sus

pended for long periods by drought
,
b u t growth is at once

s timu lat ed by the s lighte s t mois ture
,
which is gre edily ah

sorbed by all points Of the su rface . T he eff ect of moisture

in producing a change of colour has b een mentioned it is

s ome times more remarkably productive Of change in con

sistence . T he flaccid membraniform Collema
,
when mois

t ened, swells up into a j e lly-like mas s, re sembling many Of

the A lga . Some authors indeed believe that Lichens migh t

b e caused to assume algoid characters by making them ve
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ge tat e in a moist or aqueou s medium; and Frie s, no mean

authority
,
define s Lichens to b e “ Algae born in the air

,
in

t errupted in their deve lopment by the deficiency of wate r
,

and s timulated into forming a nuc leus by light . Exce ss

Of moisture se ems decidedly prej udicial to Lichen deve lop

ment it produceS
'

a s te rile state of the thallus, and favours

the production Of a pulverulent or persis tent hypothalline

type . A knowledge o f this fact has enabled some authors

t o cau se s te rile specie s to bec ome fertile, by mere ly altering

their habitat . N0 spe cie s grows normally unde r water, or

in habitats devoid Of light, though apparent exceptions have

occasionally bee n de scribe d . T he na ture of t/te lia bita t fre

quent ly exe rcis e s a powe rful influence , not only by means

o f the organic or inorganic materials which the s urface

whe reon a Lichen grows supplies to the building up of

its thallus, that is , by me ans Of it s chemical characte rs ; b ut

s ome time s on account Of its physical s tructure, such as its

c apability to absorb or re tain he at and moisture . T O this

subject we shall more fully recur under the he ad of Geogra

phical Distribu tion . Se ason and the vicissitude s of climate

are not without theireffec t
,
if we may j udge by the C hange s

which they appear to produce in the chemical composition

orproduct s of c ertain spe cie s . I t is well known that many
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dye specie s are richer in colorific matte r at certain seasons
,
at

which thev are consequently uniformly collected
,
than at

othe rs . T he mode of growth in s ome specie s
,
and its fitful

and irregular character in all, is also a fertile source of

alteration in the form of the thallus . In s ome foliaceous

specie s
,
growing e qually from a common centre

,
it some

time s happens that the centre die s and falls away
,
while

the circumference is vigorou s ly extending its e lf in an exoge

nous manner
,
that is

,
by the production of new peripheral

rings . T he growth of the se rings orzone s depends chiefly

on moistu re the development of the thallus is retarded or

s toppe d during drought
,
b u t is immediate ly promoted by

the s lighte st rain or dew ; and in proportion as the hy

grometric condition of the atmosphe re varie s
,
so do the s e

rings exhibit irregularities in form and size . Such abuor

malitie s have doubt le ss forme d the basis of many of the
“ fairy-rings

,

” de scribed as exis ting on Old t ree s and rock s

they are of common occurrence in Parmelia saxa tilis and

its varie ty omgo/za locles . Frequent ly this de caying or dead

centre b ecomes the nidus Of a n ew thalline growth
,
origi

nating from the gonidia of the Old thallus ; in such a con

dition we have a fine example of simul taneous growth and

decay In the same individual . T he gonidic e lement Of the
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thallus in a hypertrophic or abnormal condition is productive
,

as we have to some extent already seen, Of many thalline mal

formations ; it cons titute s various epithalline growths
,
in the

form of warts
,
tube rcle s

,
squamule s

,
or folioles it some times

cove rs the surface of the thallus with a thick
,
powdery coat

ing,
—nay, it is the basis frequently of a pu lve rulent dege

neration
,
characterized by the de s truction of all o the r tis sue s

of the thallus . In a word
,
the pulve rulent

,
sorediife rou s

,

variolarioid
,
and isidioid forms of the thallus

,
to which a

hypertrophic condition of the gonidia give s birth
,
S O com

plete ly Change it s aspect
,
as to have led the olde r authors

to constitute spe cie s poss es sing such a vege tative syst em

into distinc t genera .

T he Rep roduc tive sg s tem of Lichens is divisible into the

Primary
—normal ortypical

,
wherein it re s emble s

,
—and the

S econclarg , or supplementary
,
whe reby it is distinguishe d

from
,
that of plant s higher in the s cale Of vege tation . T he

primary reproduc tive sys tem consis t s of the following parts

or organs —1 . Ap ot/zecia , which gene rate and protec t the

ce llular embryos orspores, by whose germination and sub

sequent deve lopment the spe cie s is reproduced 2 . Sp ermo

gones, which produce and dis charge at ce rtain periods of the

growth of the plant minute bodie s
,
LS
’

p errna ticf, whose function
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is now generally acknowledged to b e the fertilization or fe

c undation of the spore s : and 3 . c nirles
,
which give rise

within their cavitie s to spore -like bodie s
,
t ermed S tg losnores,

whose pre cis e office in the physiology Of reproduc tion does

not appear ye t to have be en a ccurate ly de termined . T he

Secondary reproductive system consis t s Of the Goniclia , of

which we have already spoken . While the spore is a cel

lular embryo
,
a reproductive ce ll prepared by a proce ss of

fecundation
,
de s tined to the propagation of the specie s

,

the gonidium is a cel lular bud
,
a reproductive ce ll, which

has unde rgone no preparatory fe rtilization, de stined to mul

tiply the individual . A s we have s e en, the latte r maymul tiply

eithe r on some part of the parent thallus
,
—as in the foliole s

or squamule s of the p oclc tia in the C la clonire ,—or external

t o the parent thallus
,
as in the rudimentary vegetative system

of the s ame genus . T he ap ot/t ecia are generally easily re ;

cognizable on some part of the thallus ; they have long been

familiar to Lichenologis t s
,
some Of whom have t ake n their

characte rs as the basis of c lassification . T he Sp ermogones

and c nicles have only be en fully discove red and de scribed

within the last few years a knowledge of their struc ture and

relations is the key to many hitherto difficul t problems in

the natural his tory of the Lichens . T he forme r are sominute
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T he Ap ot/t ecium (c’wrodrjmy, a rep ositorg ) consists nor

mally of two dis tinct parts , the T/za lamium(doikauos, a re
cep ta cle) and the E a

'

cip le (excip io, to receive ) ; in s ome

cases the latteris ab sent . T he t/za larnium is either typically

op en, forming a more or less flatt ened
,
concave or convex

dis c
,
as in the Gymnocarpous naked

,
and napwoe,

f ru it) s ection Of the Lichen family orit is typically c losecl,
forming a glob ular or nu c leiform body

,
which op ens in a

state of maturity by a minute ostiole or pore
,
or by an irre

gular fis sure with lacerated edge s
,
as in the Angiocarpous

s ection . T he excip le is a caps ule or envelope enclosing or

prot e cting the thalamium. In some cas e s it me re ly forms

a margin orborde r bounding its side s ; in others it consti

tu t e s both base and border ; in the A ng iocarp i(ctfyfyos or
ctfy

f

ye
'

iov
,
a vessel) it forms a more or le ss comple te globu

lar enve lope , which is de signat ed the P erit/t ccium (w ep t,
The exciple is said to b e t/za lline when it is formed

of an extension of the cortical laye r orothe r tissue s of the

3“ T he perithecium is said to b e en tire when it quite surrounds the nuclei

form thalamium elimiclia te (climiclia tu s , halved) whe n situated on th e upper
or exposed half only . Leighton also applie s the t erm t o the carbonaceous
exciple Of the Grap /zia

’
eae, which is en t ire when enclosing the side s and base

Of the thalamium
,
to which it give s a proper margin,

as In Op egrap lia and

climiclia te when confin t d to the sides
,
the base being naked

,
as in Grap lzis .
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thallus
,
in which case it is of similar colou r therewith ; and

p rop erwhen it pos se s se s a dis similar struc ture and colour
,

as in Leciclea and Ca licium. Each exciple usually cont ains

a S ingle thalamium
,
b ut sometime s two or three are aggre

gat ed together
,
both in Angiocarpous and Gymnocarpous

spe cie s
,
forming confluent or symphycarpous apothe cia, as

in some C ladonice . In form the apothe cium is usually

round ; some time s it is line ar
,
e longated, or irregu lar. I t

is said to b e s cu tella te (scu te lla , a plat ter) when round,
flattened, or plate-shap ed with a thalline exciple

,
as in Par

melia and Lecanora p elta te (p elta, a buckle r or t arget )
when of similar form

,
b u t de stitute Of a dis tinct exciple

,

as in Usnea , C e traria , and P eltig era p a tella te (p a tella, a

shield) when round, convex , or semi-globular, with a proper

exciple
,
as in Leciflea and Ca licium cap itula te (cap ilu lum,

a head) when irregularly round, globular, and s eated on the

apex Of a stem-like prolongation from,
orform of

,
the thal

lu s, as in C la clonia , S tereocau lon, and B aeomg ces lirella te

(lire lla, a fu rrow) when linear, or e longated in the form Of

a chink or furrow,
frequent ly irregularly dive rgent or s tellate ,

with a proper exciple , as in the Grap /zicleaz and verrucous

(verru ca , a war t) when globular orwart-like, seated direc t ly
on or partially in the thalline surface, the e xciple being a
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perithecium, as in Verru caria . In regard to its mode Of

fixture to the thallus, the apothecium may b e sessile, when

adnate or immediat elv adhe rent to, and s eated on
,
the sur

face Of the thallus ; partially inna te when its base is im

mersed in the superficial thalline tis sue s ; p eclicella te or

s tipita te when fixed on the apex Of a stalk-like projection
,

as in Ca licium. In re spect to it s position on the thallus—in
foliaceou s spe cie s it may b e centra l

,
as in many Parme lias,

or margina l, as in Pe ltigera while in fruticulose specie s it

is eithe r la tera l
,
as in many Ramalinas, or termina l, as in

Sp it /erop /t oron and S tereoca u lon . Abnormal orabortive state s

of the thalamium or exciple , b ut particularly Of the lat ter,
frequent ly glve rise to great irregularitie s in the charac ters

Of the apothecium in the same spe cie s . T he s cutellate apo

thecium some time s be come s pat el late from the borde r of the

exciple being so reflexed as to allow the thalamium to cove r

and conceal it, as in Lecanora ventosa and on the o the r hand

the pate llate may be come scutellate by an inflexed condition

of the margins of the thalamium,
and the assump tion

,
real or

apparent, of a thalline exciple . Some apothecia in the young

state are covered or veiled by an extension of the cortical

thalline layer orby a delicate dehiscent membrane, as in P el

tig era . T he ru climentarg ap ot/zecium appears as a globular
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shall immediately speak . Sometimes it s colour is similar
to that of the thallus ; more frequent ly it is dissimilar, and

of a much more vivid ordark tint . T he exciple howeve r is

frequently of the s ame colour with the thallus
,
and is there

fore dis similar in colour to the thalamium,
than which it is

thus usually paler or lighter .

T he I lia lamium is made up of a serie s of e longated ce lls

or c ellular bodies arranged vertically to its surface ; they

are in a s ta t e of c lose aggregation, and are united by means

Of a mucous orglutinous matte r ; they aris e from the mi

nut e
,
spherical

,
somewhat irregular ce lls Of a tis sue, which

forms the base of the apothecium,
and is hence denominated

the ligp otliecium. The se bodie s are called re spective lyt/zecre

(9rimy, a sa c ) and p arap /ig s es (wapctgbvo ie, an oj se t) . T he

hypothecial ce lls
,
from which they spring

,
usually re st im

mediat e ly on the medullary laye r Of the thallus .

T he Parap /ig s es are e longated, linear, c lub -shaped bodie s,
composed of a s erie s O f six or eight cylindrical ce lls , in ap

position by their extremitie s , whose walls are delicate , and

whose content s are a hyaline mucous matt er ; the terminal

ce lls —the aggregation Of which cons titute s the surface of the

thalamium—differ in b eing irregularly round, frequently

marked by wart-like b ulgings, and in posse ssing coloured
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contents, most usually brown
,
which are sometime s coarse

and granular . I t was formerly generally supposed that the se

bodie s were simple filament s or tube s
,
undivided by septa

and devoid of content s ; b u t the application of sulphuric

acid or iodine under the microscope, by rendering e vident

the s epta of the constituent c e lls and coagulating orcolour

ing their content s, prove s this opinion to b e fallacious . Some

the oris ts have de scribed the paraphyse s as prolongations or

modifications of the filamen t s of the medullary laye r of the

thallus ; othe rs have regarded them as rudimentary
,
sterile

,

or abortive the cae . T he former theory is proved to b e erro

n eou s, by their having be en found by the late st observers to

arise from the hypothecial ce lls, as already s tat ed 5 the latter

e qually so by the conside ration that they precede the thecae

in the order of development, and posse s s ad initio a distinct

structure , and apparent ly a distinct function .

The T/zecae, which may b e regarded as the parent cells of

the spore s, are amylaceous, membranous sacs, varying much

in size and shape , b u t always inferior in length—and great ly

superior in breadth—to the paraphys es, and usually either

of an obovate
,
e llipsoid, linear, orc lavate form,

the superior

extremity being dilat ed and obtuse, the in fe rior tape ring

suddenly or gradually into a narrow pedicle or filamen t .

F
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T he pedicle at it s free end is fre quently b ent or twisted ;
this is a remnant of the original deve lopment of the theca,
which springs lat erally from a hypothecial c ell . T he form

of the t heca depends chiefly on the state of maturity of its

contents ; in the young st at e
,
it is generally more or le ss

narrow
,
b ut it become s regularly or irregularly dilated as

the spore s are deve loped . T he effec t of matures cence of the

spore s
,
in producing a marked change of form in the theca

,

may b e easily studied in Parmelia p arie tina or Pfiyscia

ciliaris . T he the cal wall is somewhat thick ; it s thick

ne s s is greate st in the young state , and at the apex of th e

theca ; hence iodine, which tinge s it, on account of its

starchy character, of a beautiful prussian-blue colour
,
de

velope s the greate st intensity of tint at the apex, orsuperior

extremity of comparative ly young the cae . The inner surface

of the the cal wall is normally lined by a de licate membrane,
differing from it in its chemical characters, which forms

a shut sac or ce ll, similar in size and appearance to the

theca it se lf, and which is called the sp ore
-sa c . This mem

brane is not only closely applied to the interior of the thecal

wall, b u t is frequently incorporat ed with it ; it can seldom

b e re cognized as a distinct membrane
,
unle ss under the

action of chemical reagent s . I t would appear- probably
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thecae is sent forth by the hypothe cium during the life of

the apothe cium,
which

,
like the thallu s , is perennial .

T he Sp ore a seed ) varies great ly in form. size

and colour . I ts form is usually ovoid or ellipsoid ; some

time s fusiform. e longated, or linear . I t is either simple,
consisting Of a Single cell ; or compound, formed of, or

containing, two or more smaller cel lule s arranged in definite

serie s
,
and usually separate d by distinct intervals or septa,

or dissimil ar in Size , and aggregated in a confused manner,
constituting what are t ermed cellu lar8190 7 68 . T he one-ce lle d

or simple spore is u sually simple also in shape ; the com

pound spore
,
on the other h and

,
pre sent s great irregularity .

When the spore consist s Of two large cells in apposition

by one surface, it assume s somewhat of the appearance Of

the figure 8, modified by pre ssure ; where there is a greater

number of constituent or contained ce lls
,
the spore-wall

pre sent s a s erie s, regular or irregular, Of b u lgings . In one

species, the common Perlusaria commands of our t ree s, the

spore s are so large when isol ated and spread on a s lip Of

glass
,
as to b e , on carefu l examination, visible to the nake d

eye ; in other common specie s, such as the Cladonias, on

the other hand, they are so small as to require high powers

Of the microscope for their discrimination ; between the se
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the se gene rally bec ome fused into a homogeneous mas s,
which is frequent ly Of an 0i nature . T he spore s are light ly

agglutinated to each other by the mu cous protoplasm from

which they were first deve loped, b ut at no period of their

deve lopment are they attached to the walls Of the theca or

it s spore-sac . Where they exist to the number Of eight or

upwards In a thec a
,
they have appeared to us to b e arranged

usually in a spiral manner . From the disappearance Of

the thecal walls prior to the maturity Of the spores, they

sometimes appear naked
,
or extrathe cal . Whe n mature

they e s cape from the theca by rupture of its apex ; they

then find their way to the surface Of the thalamium
,
in gym

nocarpou s specie s, whence they are removed by the winds or

rains . In the Ang iocarp i they accumulate in the cavity Of

the thalamium
,
and issue by the t e rminal pore or fissure ;

in some specie s
,
by their agglomeration, they form pu lveru

lent Orscobiformmas se s on the surface of the thalamium
,

which appears covered with a bluish-black dust . In g ermi

na lirzg, one or both ends Of the spore usually become lighter

in colour : gradually a bulging take s place, apparent ly by

proj ec tion of the endospore , or inner membrane , through a

rupture orsolution Of continuity in the epispore
,
orout er

this bulging is prolonged into a filament, whose ramifications
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and intertwmings re sult in the formation of the hypothallus
,

as we have already seen . For a considerable period the

charact ers of the spore othe rwise continue the same ; gradu

ally howeve r its surface b ecome s shrivelled and opaqu e its

content s, whe ther ce lls or granule s, disappe ar ; and finally
,

the spore lose s form,
or is soon lost amid the hypothalline

network of filaments . Some authors have alluded to a pe

culiarmotion as occurring in the spores Of certain spe cies

when mixed with water ; b ut the re is every reason to b e

lieve that this has mere ly be en the molecular or Brownian

movement, now S O familiar to botanis ts .* T he me chanism

Of the exp u lsion of Me sp ores to the surface Of the thalamium

is a very curiou s one : it appears that, unde r the influence

Of mois ture, the thalamium expands, while the exciple con

t rac ts ; the result is a degree Of pres sure upon the thecae

sufficient to cause their rupture and the Simultaneous ex

pulsion Of the spore s :

T he Sp ermogones(a wépua , a seed, and r
yoviy, g enera tion)

are usually minute capsules or cysts, immersed in the sub

I t is de signated mole cu larfrom its frequency in organic or inorganic
matter in a state of fine division when suspended in water ; and it is called

B rownian from its nature having b een first distinctly pointed out by one of
ourgreate st living botanists, Robert Brown, of the British Museum.
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stance Of the thallus, and opening on its surface by very

de licate pore s . Sometimes they are superficial
,
and se ated

on the extremitie s Of the thalline segments, or of various

appendage s, as in Ce traria and C laclouia . T he c avity Of

the spermogone is us ually simple and rounded ; some time s

it is divided into two ormore sinuous cavitie s orce lls
,
in

which case its form become s more e longated and irregular .

I ts outer wall orenve lope is generally den se and coloured
,

frequently dark brown or black
,
e spe cially towards the apex

Of the organ, or that portion Of it which is visible on the

surface of the thallus it is then easily dis tinguishable
,
and

may b e separated in the mature s tat e from the surrounding

thalline tis sues . Sometime s however the walls are pale-co

loured, and more or le ss adherent to, or incorporated with,
adj acent t exture s . I t s inner wall is composed of a serie s Of

de licate, simple or branched, one-ce lled or jointed filaments ,
which, from their function as the generat ors or supports Of

the spermatia, are denominated S terigma ta (o vfip iryua , a

supp ort) these are arranged ve rtically to the outer wall
,
and

project in a convergent manne r into the cavity of the sper

mogone . They are ve ry hygromet ric
,
imbibing wate r with

the gre ate st rapidity ; and they are bathed in a copious

transparent gelatine, which fills more or le ss the whole



https://www.forgottenbooks.com/join


74 POPULAR HISTORY OF LICHENS .

irregularly or in groups, over different parts of the surface

Of the thallus . H e will then ascertain that the spermatia

precede the spore s, sometime s by seve ral months that
,
while

he finds the forme r in autumn or winter, he may not discover

the latter till the following spring or summe r and that by

the time the apothecium and spore s are mature
,
the spermo

gone is an empty or shrive lled cyst
,
all t race of the sper

matia having dis appeared . Ignorance of this circums t ance

is one great cause why their existence has be en so long

overlooked ; for Observations on the reproductive syst em of

Lichens have chiefly b een made on plant s whose apothe cia

had arrived at maturity . Reflec tion upon the analogie s of

the subj ect however will make it apparent that we can as

reasonably expec t to find mature spermatia in their spermo

gone s, co-e xis tent with mature spore s in their apothecia
,
as

to discover s tamens in phanerogamic plant s when their se eds

are ripe . Anothe r great cau se Of the tot al absence hitherto

of a knowledge of the characters orfunc tions Of the spe rmatia

is undoubtedly their extreme tenuity
,
and the consequent

nece s sity of applying high powers Of the microscope to their

examination . In our spe culations on the influence Of the

spe rmatia upon the spore s, it is important to be ar in mind

that, in regard to their position on the plant
,
the spermo
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gone s s tand in the same re lation to the apothecia that the

organs which contain the fe cundating bodie s in - highe r

plants bear to those which generate the s eeds or their ana

logu es . I t mus t b e distinct ly unders tood by the student

that no dis tinct proof has as ye t be en attained as to the

fecundating influence Of the spermatia or s tylospore s on the

spore s
,
and that there fore the part which the se bodies play

in the function Of reproduction is s till a matter only Of pro

b ab ility.

T he Pp oriicles (WU/worm,
denseness or c losene ss

,
Pyo

nilis
,
Lat . ) and their cont ent s, from their rarity, require

only a few words of explanation . They have be en dis

covered and described by T ulasne , in the Memoir formerly

alluded to . Their chie f interest lie s in their being a link in

the chain which conne cts the Lichens with the Fungi, as

they exis t to a greater extent in the latter group Of plants .

They differ from the spermogone s in being larger
,
having

thicke r walls, and in deve loping from the extremitie s of sim

ple, tubular, t apering filaments or pedicle s, bodie s which, in

their size and general appearance , more re semble spore s than

spermatia . The se bodie s are called S lp losp ores (o rific e, a

p illar) , from being generated from the end Of pedic le s or

stalk-like fil aments ; they are usually somewhat oblong,
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slight ly curved, colourle ss, and contain amorphous granular

matte r .
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pleasure in refe rring the student , —eloquent ly de scribe s the
Lichens as

“
one me ans Of that gradual b u t never-ceasing

disint egration orde cay
,
which is wearing down the dense st

and loftie st pinnacle s of the e arth .

” We shall se le ct for il

lustration of the part which they play in the f orma tion of soil

fitted for the ge rmination and growth Of higher plant s, a

saxicolous
,
crustaceous species

,
growing on the b are quartz

summits Of some Of our Highland mountains
,

Cradl ed in storms
,
and nurtured by the hand

That clothes with varied forms the face of earth
And fills creation’

s fields with joy and mirth

or we may suppose its habitat to b e the bare l ava Of a volca

nic dis trict, or the equally sterile surface of a newly upraised

coral island . T he de licate spore s of such a specie s have

been wafted thither by a breeze, or washed to it s surface by

a
' shower they germinat e , and deve lope a thallus which b e

come s adherent to the rocky surface by a proce ss of disin

tegration . From the atmosphere chiefly
,
and from the rock

p erhaps to a s light extent, the plant derives nourishment,

grows, and in c ourse of time dies, thereby adding to the
thin strat um Of mineral soil, which it has produced, a

thicke r layer Of vegetable soil . This S Oll is now suited for
fruticulose or foliaceous Lichens these in their turn decay

,
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and contribute to the increase of the vege table soil
,
which

is next taken posse s sion of by mos ses and ferns, and gradu

ally by various phanerogamic plant s, shrub s, and t ree s

They fall succe ssive and succes sive rise
S O generations in theircours e de cay,
S o flourish these when those are pass

’

d away .

One Of Nature’s t rue st poe ts, Crabbe , de scribe s this alter

nation Of life and de ath, birth and decay, in the gradual

deve lopment Of vegetation, so well, that we cannot here rs

frain from introducing it :

S eeds, to oureyes invisible , will find
On the rude rock the b ed that fit s their kind .

There, in the rugged soil, th ey safely dwell
T ill showers and snows the subtle atoms swell
And spread the enduring foliage then we trace
T he freckled flower upon the flinty base
T hese all increase , till, in united years,
T he stony tower as grey with age appears
With coats of vegetation thinly spread,
C oat above coat

, the living on the dead

These then dissolve to dust and make a way

F orbolder foliage , nursed by their decay
T he long

-enduring ferns in time will all
Die and depose their du st upon the wall,
Where the wing

’

d seed may rest till many a flower
S hows Flora’

s triumph O
’

er th e falling tower .
”

Travellers agree in de scribing Lichens as the first plants to
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set tle on lava, coral islands, and on the bare rocks of moun

tains ; and when we consider that our earth must have at

one time pre sented a similarly naked surface
, it is not im

probable to conceive that, without a soil prepared, as we have

de scribed, by crus taceous Lichens, there could have arisen

no higher vege tation,—that without vege tation herbivorou s
and carnivorous animals could not have exist ed, and that as

a ne ce ssary and correlative re sult, man hims e lf could never

have appe ared, or must speedily have be come extinct . T he

various ly t inted crust s which soft en and adorn our c liffs and

rocks or the venerable ruins of ancient castle s and abbeys
,

and the shaggy heard of grey which c lothe s the monarchs

of our fore st s
,
are evidence s that the Lichens are no insig~

nificant e lement s in the p ic turesqu e . Linnaeu s denominate d

the mos se s S eroi—handmaids Of Nature we think the

reade r wil l agre e with u s in considering that the Lichens

have a superior c laim to the appe llation .

T he u se Of certain Lichens asf oorlf orman and tfie lower

anima ls depends on their cont aining amylaceous and gummy

matters ; in addition, some species contain minut e quantitie s

Of peculiar saccharine principle s . T he amylaceous mat ters

consist Of two substance s
,
all ied in c omposition

,
viz . Lic/zenin

,

or Lichen-starch
,
—peculiar to the Lichens ; and Inu line

,
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specie s are Of the nature Of Ma
'

nnite, or the sugar Of manna .

By a beautiful provision Of Nature
,
nutritive specie s occu r

precise ly under the circumstance s where they are most

wanted—in northern or Arctic countries , or on arid st eppe s,
where grain-stufls are unknown, and food of a bette r kind

is frequent ly scarce or deficient In illustration we shall only

here cite the
“ Icel and Moss (C etraria Is lariclica ) , which,

in the form Of bread, sou p, or j elly, or mixe d with othe r

articles Of diet, cons titute s the basis Of the food Of the poor

Ice lander, and which he also give s as fodder to his cat t le

and dome stic animals the Reindee r MOS S
”(C ladonia ran

gif erina) , which frequent ly forms the principal winter food

Of the Reindeer, the chie f or sole wealth Of the Laplande r :

the “ Tripe de Roche,
” or Rock Tripe, of the Arctic regions

(various spe cies Of Umbilicaria ) , which has frequently been
the means Of pre serving forweeks or mon ths the live s Of the

enterprising bands led by Franklin and other Arctic trave l

lers ; and a kind Of manna (certain specie s Of Lecanora ) ,
which has some time s serve d as food for horde s of men and

catt le in the arid s teppe s Of various countrie s lying between

Algiers and Tartary . In many countries various Lichens

are collected as winter fodder for catt le and in northern lati

tudes, e specially during winter, they serve as food for wild

animals .
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In mediaeval medicine, In this and other count rie s
, the

Lichens we re used to a considerable extent, chiefly as nu

t rient s
,
demulcent s

,
febrifuge s

,
astringents

,
tonic s

,
purga

tive s
,
and anthelmintics . N ot a few were supposed to

b e endowe d with specific virtue s
,
such as the common

P eltigera canina
,
which formed the basis Of the ce lebrat ed

pulvis antilys su s,
” or “ pulvis c ontra rab iem

,

” long re

garded as a sovereign cure for hydrophobia . A t the pre
~

sent day in this country only one specie s is u sed to any

extent
,
as a nutrient and demulcent, in various dyspeptic

and che st affections—the C etraria I s lanclica , or “ Iceland

Moss
,
immediately above alluded to, which is to b e met

with in all our druggist s’ shops . T he virtue s of Lichens in

medicine are certainly more imaginary than real, though they

appe ar to posse ss to a small extent some Of the properties

attributed to them. Their nutritive and demulcent properties

depend on the pre sence of the starchy and gummy matt ers

already mentioned . Several specie s yield to boiling wate r

a jelly, which, when deprived Of certain bitte r substance s
,

which are also ext racted by the water, and flavoured with

sugar and spice s
,
mixed with coffe e , or forming the basis Of

soups
,
constitute very light and agre eable article s Of diet ;

such are Cetraria Islandica , S tic ta p ulmonaria , and some
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Umt ilicarias . Their other propertie s are due to the pre

s ence of bitt er principle s, such as ce traric a cid, —orastringent

sub stance s, such as ga llic or tannic a cid . Hence the em

ployment of the common Parmelia p arietina, Playscia f ur

f uracea and p runas tri, some C ladonias, and the variolarioid

forms Of Pertusaria communis
,
as febrifuge s in intermittent

and other fevers, or as ast ringents in various intestinal and

che st affections Of C e traria Is landica and S tic ta p u lmonaria

as t onic s ; or of various Umt ilicarias and Peltig eras as pur

gative s or vermifuge s .

B u t the most important economical application Of the

Lichens is bas ed on the valuable purple dyes which many

spe cie s are capable Of yie lding . The se are producible, and

are u sually produced in the course of manufacture , whethe r

on the large or small scale , by the j oint action Of atmo

spheric air
,
wate r

,
and ammonia on c ertain colourle s s , nit ro

genou s , organic acids , which, from the name s Of the genera

in which they have be en first or chiefly found
,
have been

denominated by their discoverers Orcellic, Lecanoric, Gyro

p lzoric, E vernic acids, e tc . T he me tamorphosis Of colour

appears to take place , in conne ction with cert ain alkalie s
,

by a proce ss Of oxidation ; b u t we cannot here enter on the

chemistry Of the change or Of it s products . This subje ct, we
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are bound to confe ss
,
is in a most unsatisfactory condition

we stand much in want Of a serie s of inve stigations on the

composition and product s of the Lichens before it can b e

properly understood ; for hitherto s cientific evIdence has

either been exce ssive ly vague or contradictory . In their

commercial form the purple colouring matte rs Of Lichens

constitute the pigments t ermed re spectively Orchill, Cud

b ear, and Litmus, which may b e practically regarded as

various name s for the s ame substance
,
which differs in

characte r according to difference s in the mode Of its pre

paration,
—Orchill being its English, Cudbear it s Scotch,

and Litmus its D ut ch name,—the first being manu fac tured
in the form Of a liquid or pas te Of a rich purple colour, the

se cond occurring in the form Of a powder Of a crimson or

carmine tint
,
and the third being me t with only in the

form of smal l Oblong cake s of an indigo-blue colour . T heir

colour is naturally reddish : the blue tint is communicat ed

by the addition Of alkalie s
,
while consist ence is produced

by chalk
,
gypsum

,
and similar sub stance s in a state of pow

der. The se colouring matters, in some Of their forms
,
have

probably been known from remote antiquity . The re is

reason to b e lieve that the dye mentioned in Ezekie l(c . xxvii.

v . 7 Blue and purple from the is le s Of Elishah was
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that which cove red thee, and the celebrated “ purple Of

Amorgos
,

”
were orchill. The se dye s, which we may hence

forth
,
for convenience’ s ake , denominate Orchill,—the name

by which their chie f form has been longe st familiar in com

merce, —are now large ly employed, chiefly in combination

with Other colouring matt ers
,
in dyeing or staining with

v arious shade s Of red
,
purple

,
or blue

,
woollen

,
silk, and

cot ton fabrics
,
leather, wood, marble , feathers, and paper ;

in the making Of size-paint forwalls
,
and Of the pigment s

termed lakes . T he ra tiona le Of theirmanufac ture is the

making Of the c leansed and powdered Lichen into a pulp

with water ; the addition Of an ammoniacal liquid
,
chiefly

in the form Of gas
-liquor ; and the maceration of the mass

in a moderate ly warm locality
,
for periods varying from

s everal davs to several we ek s . A proce s s of ferment ation

t ake s place
,
and by the end Of this period the mas s has

as sumed a beautiful purple colour
,
and re tains a peculiar

ammoniacal aroma . This proce s s the S tudent may imitate

for himself on the small s cale , and may thus b e enabled to

t e st the colorific value Of common native species . H e has

mere ly to macerate
,
in a small vial or other convenient

ve sse l cont aining a mixtu re Of hartshorn(liquid ammonia)
and water

,
sufficiently strong to b e disagreeably pungent,
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paratively few and expensive specie s now employed in the

manufacture of orchill, cudbear, and litmu sfit We canno t

specialize the re sults , b u t they were sufficient ly encouraging

to warrant u s in recommending the subjec t to the attention

Of all who are likely to travel, at home or abroad, in locali

tie s which are rich in crustaceous and fruticulose Lichens,
that is, in mount ainous ormaritime dis trict s . We found

that the spe cies most like ly to yield valuable colorific re sult s

are those growing on rocks , having a crustaceous, whitish,
warted

,
friable thallus ; that , to a certain exten t

,
colorific

qu ality is proportionat e to the kind or degree of sorediiferous

degeneration Of the thallus ; that showy foliaceous specie s

are least likely to yield purple dye s
,
though they frequently

furnish ye llowish
,
greenish, reddish, or brownish colouring

matt e rs ; and that, Short Of actual experiment, it is impos

sible to predicate colorific value, the colour Of the thallus

The resultswere laid before the mee ting Of the British A ssociation, at

Glasgow,
in S eptember, 185 5 , and before th e Botanical S ociety Of E dinburgh

on various occasions during the years 18 52 , 1853 , and 1854 uia
’
e E din . N ew

Philos . Journal, Oct . 1854 , Jan . and July, 185 5 ‘Phytologist,
’

vol . iv . pp .

867 , 901, 998, 1068, and vol . v . p . 179 . S eries of Sp e cimens , preparations,
and drawings, illustrative Of the economical applications oru ses Of British and
Foreign Lichens(collected ormade by the Author) will b e found in the N a
tional Industrial Museum for S cotland

,
and in the Mu seum Of E conomic

Botany, Royal Botanic Garden, E dinburg h .
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being a mos t deceptive guide . T he gene ra containing the

most valuable dye specie s are Roccella
,
Lecanora

,
Umbilica

ria
,
Parmelia, Ureeolaria , Pdp scia, and Romo lina . A few

specie s belonging to one ormore Of the se genera have long

been employe d by manufacturers in the preparation of or

chill
,
cudbear

,
or litmus

,
such as Roccella tinctoria andf u

cif ormis by the English orchill maker
,
or Lecanora tarta

rea by the Scotch cudbear-maker and Dutch litmus-maker .

Othe r species have recently be en introduced
,
either as sup

plementary or substitutional specie s
,
such as Umt ilicaria

p us tu la ta , Parmelia p erla ta, and Lecanora p a llescens var .

p arella . For the purpose s Of British manu facture none of

the s e are collect ed from the rocks Of our own highlands and

islands
,
b u t are procured from the African coas ts and islands

or the mountains of Norway, at a considerable expense ;
while there is reason to be lieve that many specie s pos se ss

ing similar, if not equally valuable, colou r-yielding proper

tie s
,
might b e gathered at home at an infinit e ly cheaper rat e .

When the cudbear manufac ture, which is now extinc t in

Scot land
,
flou rished in Leith and Glasgow ,

large quantitie s

Of Lecanora tartarea were collect ed by the peasantry of the

we ste rn highlands and is lands and the revival and extension

Of this t raffic woul d probably prove a great boon to that
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remnant Of the Ce ltic race, which is fast disappearing from

our shore s to spend it s energies in foreign C lime s . Unde r

various vernacular name s specie s Of the same genera have

for age s been employed by the peasantry of this and other

countrie s
,
to yield pigment s wherewith they dyed their yarn

and home -spun fabric s . In Scot land
,
not many years ago,

particularly in certain dis trict s
,
almost every farm and cott er

house had its tank or barre l of “ graith
,

” or putrid urine

(the form Of ammoniacal liquid employed) , and it s lit-pig,
”

wherein the mis tre s s Of the household macerated some fami

liar “
crot t le”(the Scotch ve rnacular t e rm for the dye -lichens

in gene ral), such as Lecanora tartarea orParmelia saxa

tilis
,
and prepared therefrom a reddish or purplish dye . T he

comme rcial de signation Of the dye
-lichens depends upon the

thallus b eing ere ct or pendulous and cylindrical or shrubby

on the one hand, and flat, crus taceous, or foliaceous on the

other ; species having a thallu s Of the former Character

being t ermed “ we eds, as the Roccellce ; and Of the latt er
“ mos ses

,

” as the Lecanora s and Parmelias . T he weeds”

chiefly use d in the preparation Of orchill
,
the Roccella

, are

popularly called Orche lla weeds
,

” and are s omewhat spe

cifically arranged in commerce according to their geographical

source s, as
“ Angola

,
Lima

,
Cape

,
or Canary Orchella weeds .”
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The “ mosse s are more irregularly designated
,
the specific

name in some being du e to their geographical source
,
as

Canary rock-mos s in others
,
to their physical characters

,

as Tartareou s, or Pus tulatous, mos s .
”

We have spoken Of colouring matte rs which are produced

by the metamorphosis of colourless organic acids ; b u t some

Lichens posse ss brilliant ye llow or greenish colouringmat ters ,
also Of an acid nature, which exist ready formed in

,
and

give the predominant tint to
,
the thallus of the plant . Such

colouring matters are the Vu lp inic a cid Of Cornicu laria e u l

p ina, and the Parietinic a cid of the common yellow Wall

Lichen(Parmelia p arie tina) . F rom the purple colour which
it s trike s with alkalie s, the latter acid has be en proposed as

a te st for that c lass Of bodie s : it is als o one Of the colour

ing mat ters of medicinal rhubarb,—an intere s ting inst ance

Of the analogie s, in composition and products
,
be tween the

Lichens and phanerogamic plant s . We may here further

cit e
,
as illus trations Of the se analogie s

,
the occurrence Of

f umaric or paramaleic acid,—which is moreover producible

artificially frOmmalic ormaleic acid
,
the sour principle s Of

the apple and othe r acid fruit s, —equally in Ce traria I slan
dica and F umaria ofieina lis

,
the common Fumitory of our

fields ; Of oxa lic acid, in the form Of various salts , equally
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in many Lichens to a large extent, and in garden rhubarb,
sorrel

,
and other phanerogams ; and of an oil similar to the

furfurol of bran and the fucusol Of seaweeds, which is pro

ducib le by distilling C e traria I s landica, Usnea t arl a ta, and

other Lichens with certain proportions of sulphuric acid

and water . Brownish colouring mat te rs, re ady formed in

the thallus, also exist abundant ly in many Lichens, and are

e asily extracted they are the basis of various dye s prepared

by the pe asantry Of this and other countries
,
b u t they are

not Of sufficien t value ever to have been manufacture d or

applied on the large scale . I t wil l thu s he remarked that

the only matters really valuable in dyeing are the product

of the C hemical me tamorphosis of colourle s s compounds
,

which usually exist in specie s devoid Of vivid or deep tin ts .

Lichens
,
in consequence chiefly of imaginary virt ue s , were

at one time employed in various arts
,
in which their u se

is now totally abandoned . From their alleged ap titude for

imbibing and retaining odours or s cents
,
the powder Of se

veral filamentous and fruticulose specie s formed the basis of

c ertain p erf umes which we re c elebrated in the seventeenth

century
,
and of which the chief was de signat ed the Poudre

de Chypre” (Pu lois Cyprias) , or Cyprian hair-powde r

the se were popularly be lieve d to remove scurf, and to clean
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On the N ative Dye s Of the S hetland I slands , in Trans . Botan. S ociet y of

vol . i. : E dinburgh E ncyclopaedia, and Ure
’

s Dictionary, under heads
Lichens, Dyeing, Orchill, Litmus , and Cudbear : Thomson , Organic C he
mistry—Vegetables H ellot

,
L

’

Art
'

de la Teinture des Laine s : Runge , Farben
C himie : Pereira in Pharmaceutical S ociety’s Trans , vol . ix . (Litmus) : Bory
de S t . Vincent, E ssais sur les Iles Fortunée s , 1803 : Berzelius, Traité de
C himie : Beckmann, Hist . of Inventions Berthollet

,
E lémens de l

’

art de la
T einture Bancroft

,
Philosophy Of Permanent Colours . Genera l E conomica l

App lica tions :
—Amoreux

,
Recherche s et E xperiences sur le s divers Lichens

dent on peut faire usage en Médecine et dan s le s A rt s Willeme t
,
Licheno

graphic E conomique Hoffmann
,
C ommentatio de varlo Lich enum Usu ,

—
all

published under the auspice s of the A cademy of S ciences at Lyons
, 1786

Georgi, Trans . of the A cad . of S t . Petersburg, 17 79 Linnaeu s, Flora E co
nomica and Flora Lapponica Lord Dundonald in Philosophical Magazine ,

’

vol. x .



CHAPTER

GEOGRAPHICAL DIS TRIBUTION .

T is N ature’s livery o’

er the globe ,
Where ’er herwonders rang e .

The living stains , which N ature ’s hand alone,

Profuse of lif e, pours forth upon the stone
Forever growing where the common eye

C an b ut the bare and rocky b ed descry,
There S cience loves to trace her tribes minute ,
The juiceless foliage and the tasteless fruit
T here sh e perceives them round the surface creep,
And While they me e t their due distinctions keep,
Mix’

d b ut not blended each it s name retains,
And these are N ature ’s ever-during stains .

”—CRABBE .

WE shall consider briefly the geographical diffusion Of Li

chens, both horizontally, that is, from the Equator to the

Pole s, or in general over the e arth
’
s surface ; and vertically,

that is, from the base to the summit s of mountains . The
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vertical is, to a certain extent , a type of the horizontal

range ; for, in as cending the highe st mountains of tropical

countrie s, we find at their base the handsome foliaceous Li

chens of warm climate s
,
and at or be low their snow-line the

puny crus taceous species, characte ristic of Arctic regions ;
while intermediat e b etwe en the se are to b e me t with type s

of most of the forms common to temperat e countrie s . A S

bearing intimate ly on geographical range, we shall also here

regard the subject of habitat . In the colde st as we ll as the

hotte st regions hitherto visited, and at the greatest e leva

tions ye t reached by man, Lichens have b een found in greater

or less abundance . They attain their maximum develop

ment in the form Of large foliac eous Parme lias and Stic tas

in the t ropics ; b u t they als o te rminate
,
in the form of saxi

colons Lecideas, the vege tation of the Arctic and Antarctic

regions . Little Table Is land—at the time of Parry’s fourth

voyage the most northern known land in the world—has its
rocky sides cove red with abundance Of very large Tripe de

Roche , some Reindeer moss, and other Lichens while on

Cockburn Island Dr. Hooker
,
who

,
in his magnificent works

on the Cryptogamic Antarctic Flora, has made many valuable
contributions to ourknowledge of the geographical distrib u
tion of Lichens, found only Le canoras, Lecide as, and a few
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quainted with the varietie s producible in spe cie s by difler

ence s in the nature of the habitat , and by c limatal and

other change s, so Shall we probably find the type s of liche

nose vegetation in different part s of the world more nearly

simil ar. There is good reason to believe that , hitherto ,
many varie tie s Of common spe cie s growing on foreign shores

have b een de scribed by their discoverers as new specie s
,
or

perhaps as the base s Of new genera, from an ignorance of

the epirrheology Of Lichens
,
—of the cause s productive of

change s in form
,
colour

,
and general characters . In regard

to Polar specie s
,
for instance

,
the peculiaritie s of c limate

,

the protracted wint er, the ext reme drynes s of the air
,
and

the intensity of light , must b e borne in mind and it is b u t

reasonable to suppose that British Lichens t ransferred to the

c limat e of Ross’s Is le t or K ergu elen
’

s Land
,
would undergo

remarkable modifications in their characters
,
and in parti

cu larwould probably become deformed
,
stunted

,
rigid

,
and

sterile . T he same c limatal change s are in Operation as we
as cend high mountains, viz . the gradual diminution of tem

p erature or increase of cold, diminution of moisture or in

crease Of dryne ss of the atmosphere, and the increased in

tensity Of the light . We have already seen that Lichens

at tain their maximum deve lopment in t ropical regions there
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also they reach their maximum numbers . Mirbel st ate s

that, while in Spitzbergen, at latitude there are only

about thirty spe cie s
,
in Madagascar

,
u nder the tropic of

Capricorn, between latitude s 13
°
and there are no le s s

than five thousand
,
thus showing the numerical relation of

specie s to temperature and other c limatal conditions . B ut

the proportion of crypt ogamic to phanerogamic vegetation

increase s on the othe r hand from the Equator to the Pole s

for
,
while on equatorial plains it is as one to fifteen

,
and on

equatorial mountains as one to five , in the t empe rat e zone it

is as one to two
,
and in the frigid zone as one to one until

the vegetation b ecome s wholly cryptogamic
,
thu s illustrating

the law that the simplest plants are most wide ly diffused

over our globe . There is probably a similar, though not so

high a proportion, be tween Lichens and other c ryptogams

in their longitudinal diffusion
,
though this has never be en

accurately determined . In taking a survey of the horizontal

range Of lichenose vege tation ove r the world, it is found, on

the other hand
,
that in particular countrie s or hemisphere s

certain spe cie s, gene ra, or familie s have only a limited dif

fusion, or attain only a minimum deve lopment . T he Um

b ilicarias, which are very common in Arctic regions, are re

presented by a single species in the Antarctic, whe re they
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are replaced b v Stictas, which again are rare in Arctic islands

or continent s . Tuckerman mentions the ab s ence of Plyscia

p runas tri, a very common British specie s
,
fromNorth Ame

rica and Dr. Hooke r notice s the scarcity in the Southern

Hemisphere of some specie s which are common in the

northern, and the abundance of some in the southe rn ex

treme of the We stern Hemisphere
,
which are entire ly absent

from a similar position in the Eastern . Certain species

again are peculiar to the Antarctic regions
,
such as the

Sp /iazrop /ioron aus tra le
,
which is confined in its geographi

cal range to the Strait s of Magellan .

On the highe st mountains, between the region Of shrubby

alpine plants and the snow-line, or between an e levation of

and fee t
,
there is a terminal zone of vege ta

tion, denominated the region orzone of Lichens . In regard

to vertical range on a t ropical mount ain, the Lichens may
therefore b e said to form the base as well as the apex of a.

cone, whose Side s may b e c onsidered as covered with every

t ribe of the vegetable kingdom,
from the proude s t Of the

Palm family to the tinie st Mos s . On the c entral and south

ern Alps the highe st limit of phanerogamic plant s occurs at

an elevation of about Paris fe et . B u t spe cie s of F ar

melia, Lecidea, and Umt ilicaria are found on all the rocks
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Grap /iidece. The rotten s tumps of Old trees are the favourite

haunt Of many C aliciums and Cladonias while to wooden

palings a few Le canoras and Parmelias are peculiar . Some

species are peculiar to c ertain t ree s . In the tree s yie ld

ing Cinchona and other medicinal barks so much is this

the case , that a ce lebrate d French author has proposed

c lassifying them according to the Lichens growing on their

surface . I t has moreover b een s tat ed that the portions of

the se valuable barks covered by Lichens abound in the pe

cu liarchemical principles on which their medicinal u se de

pends, while portions covered by Fungi are value le ss, from

the tissue being de stroyed by their ramifying myce lium.

This circumst ance has been he ld corroborative of the be lief

that Lichens are not de stru ctive of the bark of tree s on

which they grow,
as Fungi undoubtedly are ; an Opinion

which doe s not seem however fully borne ou t by othe r fact s .

A few Lichens inhabit de cayed herbaceous plant s
,
as a form

of Lecanora tartarea
,
which sometimes incrust s common

he ather others grow on mos s, as various Lecideas and C O1

lemas the S trigula B abing tonii Coat s the leaf of the com

mon Box and Laure l and the genera A trot/za llu s
,
S cu tu la,

and a few others, are parasitic on the thallu s of various

common spe cie s . Of saxicolous Lichens
,
some are p eculiar
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to calcareous rocks
,
as Urceolaria ca lcarea

,
Gya lecta cup u

laris
, Lecidea ca lcarea and immersa a few are chiefly

found on arenaceous rocks
,
as Lecanora a tra

,
and the saxi

colons forms of Lecidea aurantiaca many are common on

the granitoid serie s, inc luding therein micaceous, gneis sic,

granitic, and quartzose rocks, as Lecanora tartarea and ven

tosa
, Parmelia consp ersa and Falzlunensis, and many Leci

deaz and Lecidea g eograp liica is frequent on the pure st and

smoothe st quartz . T he student who give s attention to this

subject will soon Ob serve that , while Lichens are abundant on

sandstone and granitic rocks in Scotland
,

-on the former

in lowland
,
on the lat ter in alpine regions—they are com

paratively rare on the basalt series . The nature Of the ha

hitat appears to exercise an influence distinc t from that of

c limate ; for we h ave found granitoid boulders lying at a

slight e levation above the sea, in t rap and sandstone districts,
covere d with subalpine or alpine Lichens . S ehimper de

scribe s the sandstone of the V osge s
,
which produce s a sandy

soil
,
as having a richer lichenose vege tation than that ofAl

sace, which give s rise to a c layey marl . On mount ains it is

frequently easy to de termine that Lichens, e specially crusta

c eous specie s, exist in greate r abundance and pe rfe ction in

situations exposed to the north and we st . Of Lichens which
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grow on the soil or ground some C ladonia and Lecidea , as

L . mruginosa , u liginosa , and granu losa;prefer moist peaty
soil ; Lecidea decip iens and lurida , calcareous soil some

S tereoca u la , siliceous ; the Pe ltigeras and some B aeomyce s,
argillaceous ; while P eltig era venosa and some C ollemas

grow on hardened mud . T he mineralogical characters or

chemical composition Of the soil or rocks on which Lichens

grow undoub tedly have much influence on their develop

men t
,
which also depends greatly

,
in many case s, on their

physical properties, such as their aptitude for absorbing and

retaining heat and moisture . Calcare ous soils are much

more rapidly heat ed than argillaceous one s hence the for

mer are called by French agriculturis ts “
terre s chaude s

,

”

while the latter are cont radistinguished by the appellation

t erre s froide s .

”
In this way authors have sough t to account

for the fact that
, in northern latitude s, Lichens are usually

saxicolous—rocks most rapidly ab sorbing the sun’s heat

while in tropical countrie s they are corticolous
,
the foliage Of

t ree s forming a pro tection from it s scorching rays . Several

spe cie s are peculiar to the rocks of our sea-coasts
,
such as

theRocce llas, Lie/iinae, certain Opegraphas, Rama liua scop u

lorum,
and Verru caria maura many are found only in low

land regions, as Parmelia p arietina, P . olica cea , and Per
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arctica, papers on Antarctic Plants in Linn . S oc . Transactions, vol . xiv . ,
and

Hooker’s Journal of Botany, and Flora of N ew Zealand : Royle, Botany o f

the Himalayas Brown ,
Botany of Arctic Regions in S upplements to S cores

by
’

s and Parry’s Voyages : Tuckerman,
S ynopsis of the Lichenes of N ew

E ngland, the other N orthern S tate s
,
and British America, 1848 : Torrey,

C atalogue of the Plants of N ew York, 1819, and in S illiman
’

s Journal, vol .
vi. Halsey

,
Synoptical View of the Lichens of N ew York, 1824 : S chwartz,

Lichenographia Americana : Muhlenb erg, Catalogue Of the Plants Of N orth
America : Agassiz, on the N atural History of Lake S uperior : Montague

in the Botany of
‘

L
’

H istoire de l
’

Ile de Cuba,’ by S agra, and Diagnoses

Phycologicae (Chilian Lichens ) in Ann . des S cience s N atur .
,
3rd s eries , vol .

xviii. : Nylander, Chilian Lichens, Ann . des S c . N atur .
,
4 th series, vol . iii

E schweile r in Martius’s Flora Brasiliensis , ’ 1833 , and in Martiu s’s Icones
Plant . Crypt . Brasil ,

1828 Humboldt, Synop sis Plant . Z Equin .
,
N arrative

of A scent of Chimborazo, and miscellaneous Travels : Thomson, Travels in
Western Himalaya and Tibe t : Ermann

,
Reise um die E rde durch N ord

A sien und die beiden Oceane in den Jahren 1828- 30 D e la Pylaie , Voy.

al
’

Ile de Terre-neuve N arratives of the Voyages of B e echey, Von Baer, ROS S ,
Duperrey, and Freycinet : Linnaeus , Amoenitates A cademicae , 175 9 S chla

gintweit , on Vegetation Of the A lp s , Ann . of N at . Hist , Aug ,
1851 Milner

,

Gallery of N ature S chouw, E arth, Plants, and Man Barton,
Geography of

Plants D arwin,
Researche s in N at . History : Raoul, Choix de Plante s de la

N ouvelle Zelando, 1846 various general orcryptogamic Floras—Of Lapland,
by Wehlenberg and S ommerfeld ; of S candinavia, by Fries of Germany, by
Wallroth, Rabenhorst, S turm,

Dietrich
,
S chrader

, and others of Switzerland
,

by S chaarer of France , by D esmazieres , Mougeot, and N utter, and Lamarck
and De Candolle and of I taly, by Massalongo.



CHAPTER V .

C OLLE CT ION , PRE SERVATION ,
AND EXAMINATION .

H ow swee t to muse upon H is skill display
’

d

(Infinite skill in all that H e has made ;

T o trace in N ature ’s most minute design
T he signature and stamp of p ower divine !

WE again repeat
,
that for the collec tion and pre servation

Of Lichens no costly or complex apparatus
,
no profundity

of botanical skill
,
no high degree of manipulative inge

u nity are requisite ; though, for the examination Of their mi

nu te anatomy, e specially that Of the Reproductive sys tem
,
it

is ne cessary that the s tudent b e familiar with the u se of the

microscope . I t is uncalled-for here to reite rat e the advan

t age s of studying the Lichens in their living state with a

view to a knowledge of the variations Of specie s ; nor is it

nece ssary
,
after what we have said under the head Of habitat
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he re to specify the localitie s that ought to b e searched

by the colle ctor . Every roadside wall
,
every mountain rock

or boulde r
,
every sea-Side clifl

"

,
will furnish to him inex

hau stib le mat erials . T he timber brought in to our wood

yards
,
the fallen twigs of Firs and other fore st-tree s col

le cted as firewood
,
the ballas t of our Ship s, our ancient archi

tectural ruins
,
will each b e found the habitat of an infinity

of intere sting Species . N ot only this ; b ut with a view to

a care fu l study of their origin
,
deve lopment

,
and de cay

,

Lichens may b e s own and cu ltivated . A few years ago the

raising from seed of such plant s as Lichens
,
Mos ses

,
Fungi

,

or Algm, would not even have been conceived possible ;
now it is a reality . I t appears that Lichens are now b eing

cultivated with great inte lligence and succes s in the Jardin

de s Plant e s of Paris ; and in various part s of France con

siderab le attention is now being devoted to the cultivation

of others Of the lower c ryptogams, a circumstance full of

significance, as showing the gradual deve lopment of the b e

lief that the intere st oi a study cannot b e he ld proportionate

to the size Of the objects of re s earch, —that a knowledge of
the embryology or organology of the simple st plants is a

ne ce ssary pre lude or key to that of higher vegetable s
,
and

that crypt ogams cannot b e properly examined unle s s in the

living state .
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Filamentous and fruticu lose Specie s may b e readily sepa

rated from the surfaces on which they grow at their point

of adhe sion ; they may then b e dried by exposure to the

airor sun
,
and packed in small boxes

,
such as pill-boxe s

or they may b e steeped in water, subsequent ly dried be tween

t owe ls
,
and then subj ected to pre ssure between folds of hi

b ulous paper
,
as is done in the preparation Of herbarium

specimens of phanerogamous plants . T he lat ter mode is

the most e legant ; by it the plant may b e c leansed
,
its seg

ments tast efully displayed
,
and so flat tened by pre ssure as

to admit Of its being fastene d by gum or glue to paper or

cardboard . This mode is however only suitable for the

specie s of c ertain genera, such as Usnea , Cornicularia,

Rama lina, P/iyscia , Ce traria , Collema, and some Parmelias .

To s eparate some foliaceous spe cie s from their base of sup
por t the assistance Of an old flat knife or similar instrument

is ne cessary . Steeping in wate r is in some cases at tended with

this disadvantage
,
that it alters the charac t ers Of the thallus

or apothecia the red colour of the apothecia Of certain C la

donias is by this means change d to a dull brown . Some

spe cies
,
such as the Cladonias and Cu licia, may b e collected

in C lusters, like tufts Of mos s, with portions of the soil or

decayed wood on which they usually grow they may then
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b e allowed to dry spontaneous ly, subsequently fastened to

pieces of cardboard, and arranged in shallow drawers
,
like

eggs or Shells
,
—or they may b e kept in small pasteboard

t rays similarly arranged, orpacked in thin paper, like mine

rals . In the case of the Cladonias
,
also

,
the individual plan ts

may b e detached , steepe d in water
,
dried

,
and compre s sed

,

like fruticulose and filamentous spe cie s . Many spe cie s ad

here so intimate ly to
,
orare so incorporat ed with, theirbas e

of support, that it is impossible to separate them
,
and it

then become s neces sary to remove with them a portion of

the latter : such are the Le cideas, V errucarias, Graphideas,
and many Lecanoras . In th e case of corticolous species a

portion Of the bark must b e removed by the knife
,
and

ought to b e dres sed on the spot into a neat and convenient

form. For saxicolous Lichens the geological hamme r is

called to our aid, and the portion of the rock remove d

should b e dre s sed
,
and subsequent ly pre served, according to

the rule s Observed in the colle ction and conse rvation of mi

neralogical and geological spe cimens . Corticolous and saxi

colons spe cie s, which cannot b e detached from their base of

support
,
are probably be st arranged on cardboard in trays

,

or packed in paper as above mentioned . In whateve r way
arranged, it is advisable, so far as possible, to se lect speci
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therefore advise him,
e specially in his earlier micrOS C Opic

inve stigations
,
to accept the aid Of Iodine and Sulphuric

acid as type s of the two clas ses of reagents above mentioned .

To illustra te their ac tion and use s it may b e here advisable

to glance briefly at a few of the more prominent physico

chemical charac ters of the Lichen-tis sue s and their con

s tituent e lement s . When applied to certain e lements of

the reproduc tive tissue s, the peculiar reaction Of iodine with

starch is at once produced ; they immediat e ly as sume a rich

Prussian-blue colour : such is the case e specially with the

theca . The iodine ought to b e very diluted
,
and one drop

added on the glas s S lide to the tissue under examination

should suffice
,
for the very deep colour Of the tincture of

iodine may Obscure de licate shade s of blue
,
and otherwise

int erfere with the reaction orresult produced . T he the ca is

most deeply coloured at it s apex, where it is thicke s t . T he

spore-sac and its contents , whe ther in the condition of a

grumous orgranular protoplasm, or deve loped into spore s
,

are usually tinged orange or ye llow and the the ca
,
full Of

mature sporidia, afte r the application Of iodine
,
is thus a

very beautiful obj e ct unde r the microscope . T he blue

colour of the theca is some time s so deep
,
e spe cially in its

young st ate, and the pale -ye llow of it s content s SO obscured
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or de stroyed thereby, that the latter may also appear blue ;
or the ye llow colour of the content s, shining through the

t ransparent blue thecal membrane, may sometime s cause

the se to as sume a green tint . If iodine b e applied to an

apothecium entire or sectioned
,
in consequence of this pe

culiar reaction it is frequent ly pos sible to distinguish the

thecae by the naked eye in the form of a congerie s Of deep

blue line s or point s ; in some case s S O abundant are the

the cae that the whole apothecium at once become s blue .

By this means also the spore-sac is some time s rendered

Visible as a ye llowish de licate membrane lining the theca .

T he spore s are generally coloured ye llow
,
their outline and

cont ent s rende red more dis tinct, and the latte r, e specially in

the Old state
,
frequent ly coagulated and broken up . T he

hypothecial tissue in most Lichens is also tinged blue . T he

walls of the paraphyse s
,
with the exception of the terminal

ce ll
,
which remains unaltered, appear of a very pale blue, if

the iodine is sufficiently dilut e ; more usually this colour is

des troyed by that of the iodine , and they appear ye llow ;
their walls are more distinct, their septa become evident,
and their content s are coagulated and form an irregular core

or centre in the long axis of each constituent ce ll . T he

spermatia are rendere d more distinct by being coloured
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deep brown . T he contents of the filament s Of the medullary

laye r of the thallus are coagulated
,
as in the paraphyse s

and in the other cell-e lement s Of the thallus little change is

produced
,
save a gre at er distinctne ss of their walls and con

t ents . There are various exceptions to
,
and anomalie s in ,

the re actions above given ; b ut they will b e found to hold

good in the maj ority of common Lichen s . T he action Of

iodine on the reproductive c e lls of Lichens, in the exami

nation Of which it is chiefly u seful
,
ought to b e studied in

specie s having comparatively large or distinct thecae and

spore s, such as Pertu saria communis and Pliuscia ciliaris .

T he mineral acids are chiefly useful for dis sociating the

thecae and paraphyse s, and enabling the s tudent to examine

their t rue structure and attachment s . H e will also find it

convenient sometime s to boil portions of a Lichen to fa

cilitate the making of a sec tion or to produce a disaggre

gation of its tis sues .
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the genera Lie/iina and Collema hold an anomalous position

in regard to the Algae, in which some botanist s c las sify

them while B eeomp ces and other genera occupy a similar de

batable relation to the Fungi. Lichens may als o b e said to

b e conne cte d with the Mos se s by the transition-group Of the

H epaticm,
—Of which the c ommonMarc/zantia

,
or Liverwort

,

a denizen Of the damp, dark side s Of rocks in the neighbour

hood Of streams or waterfalls
,
is a familiar example .

After what we have said on the subj ec t of the base s of

Classification
,
when de scribing the history of Lichenology

in ourfirst Chapt er, we need make no apology or justifica

tion for preferring, in the following arrangement of British

species
,
a natural to an artificial classification—a classifi

cation founded On natural affinitie s or structural analogie s,
rather than one based on the vegetative or reproductive sys

t em of Lichens exclusive ly . We cannot advance a com

plete natural sys tem of clas sification nor can this b e done

until our knowledge of the natural history of the Lichen s

is greatly improved and extended . We consider the dis

tinctive marks Of Lichen-specie s to b e at present very im

perfect and unsatisfactory ; many genera and specie s stand

in a most anomalous position in regard to their alliances
,

and the progre ss Of Lichenology mus t soon re su lt in a com

ple te revolution in the c lassification and nomenclature of
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British Lichens . Under the se circumstance s we think it

preferable only to de scribe the characte rs of typical and

familiar specie s, believing that an enumeration even of the

mere name s of rare specie s and p u zzling varie tie s would

se rve only to confound and alarm the beginner
,
for whom

this little work is chiefly intended .

In our arrangement and de scrip tion Of most Of the Gym

nocarp ous Lichens, orthose in which the thalamium is typi

cally open
,
we have followed S checrer’s E numeratio critica

Lichenum E nropaeorum
’(Berne , 185 0) and in those Of the

Angiocarp i, or Lichens in which the thalamium is typically

closed
,
as we l l as of the Gymnocarpous Natural

,

Order Gra

p liideaz, Leighton
’

s British Specie s of Angiocarpou s Lichens

e lucidat ed by their Sporidia ’(Ray Socie ty, London, 185 1)
and his ‘Monograph on the British Graphideae

’(Annals of

Natural History
,
London

,
On the se valuable con

trib utions to Lichenology the de scriptive part of this Work

is mainly founded ; to their page s we mu st refer all desirous

o f prosecuting the subj e ct beyond its mere ske leton or ou t

line s .

* We are also unde r deep Obligations to the memoir

T o this statement it may b e advisable to add the following qualification,
that we do not regard the classification in the se works as at all approaching
perfection ; there are many points on which we differ materially from their
authors . They are however the most recent works on their re spective sub

jects, and contain comparatively the greatest amount of correct information .
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of T u lasne, already cited, for almost all that we know Of the

spermogone s and pycnide s, the spermatia and s tylospores,

of Lichens , and of certain minute parasitic specie s, whose

t rue nature and s tructure he has be en the first to point ou t ;
and also for much valuable information regarding the mi

nute anatomy Of Lichens . Gre at assis tance has also been

derived from the e laborate descriptions of Frie s(‘Licheno
graphia Europaea re formata,

’

as given by Tucke rman

in his Synopsis of the Lichene s of N ew England
,
the other

Northern S tate s
,
and British Ame rica’ (Cambridge , U . S .

We have preserved
,
in the following de scrip tions,

the t erminology of Scheerer and Leighton, both because it

e conomize s space
,
and se rve s to convey a much more accu

rate idea of the organisms intended to b e de scribed, than

any popu lar or general language we could employ . The

s tudent may overcome any e tymological difliculties by having

recours e to a Latin orGreek dictionary . We avoid how

e ve r, with a view to simplify the study of British Lichens

to the beginner, giving any synonyms or reference s except

ing those which re late to the
‘English Botany ’ of Sowerby

(17 56)—for nearly a century a s tandard work on British

Botany
,
and which contains plate s of all the British Lichens

then known .
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3 . S OLORI N A .

V . UMB I LI C ARIA C E ZE .

~1 . UMBI LI C ARI A .

V I . PARME LIA C E E .

1 . S T I C T A .

2 . PARME LIA .

V II . LE C A N ORE A C E E .

1 . LE C A N ORA .

2 . URC E OLARI A .

V III . LE C I D E A C E E

1 . GYALE C T A .

2 . LE C IDE A .

IX . GRA PH ID E A C E AE ,

(According to Leighton .)
1 . OPE GRA PHA .

2 . GRA PHI S .

LICHEN S .

II . ANGIOCARPI .

(According to Leighton .)

N at . Ord . I . S PH /E ROPH ORA C E IE .

G enu s 1 . S PH ZEROPH ORON .

I I . E N D O C ARPA C E /E .

1 . E N D O C ARPON .

2 . S A GE D I A .

3 . C H I OD E C T ON .

4 . PERTUSARI A .

5 . T H E LOTREMA .

III . V ERRUC ARI A C E ZE .

1 . S E GE S TRE LLA .

2 . V ERRUC ARI A .

IV . LIMB ORI A C E Z E .

1 . PYRE N OT H E A .

2 . S TRI GULA .

3 . H YME N OD E C T ON .

4 . C H I O GRAPH A .

5 . AULA C OGRA PH A .

6 . LE C A N A C T I S .

7 . PLA TYGRAMMA .

8 . ART H ON I A .

9 . C ON I O C ARPON .

X . C ALI C I A C E JE .

1 . C A LI C IUM .

2 . C ON I O CYB E .

XI . C LA D ON I A C E ZE .

1 . S T ERE OC A ULON .

2 . B fE OMYC E s .

3 . C LAD ON IA .

XII . C OLLEMA C E ZE .

1 . C OLLEMA .
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N at . Ord . I . USNEA CE /E .

*

F amily Oliaracter.
—T lia llus filamentou s filaments round,

having a cartilaginous or leat he ry cor tical laye r
,
which is v e ry

liab le to crack and separate in annu lar fragments from a cent ral
thread O f white

,
cot tony, medullary tis su e , -

giving the thalline
filamen t s a pe cu liar articulated and some time s a moniliform ap

pearance . Ap otnecium peltate , t erminal on the t halline filament s ,
which appear as if dilat ed at t he ir ex tremitie s into a flat tened ,
somewhat irregularly rounded dis c ; margin radiate-ciliate , pale
flesh-coloured, orcolou r Similar t o that of t hallus .

Genus I . USNEA
,
D ill.

Name said to b e derived fromthe Arab Ac/iné
'

li or Aclinen

(Annect or Usnee according to Dillen) , a generic term for

all Lichens .

‘t‘ T he student will derive much assistance from examining named and dried
specimens of British orforeign species as contained in the following works
Leighton,

Lichenes Britannici exsiccati, 185 1, published in fasciculi, of which
s everal have appeared B ohler

’

s Lichenes Britannici S cheerer
,
Lichenes

H elvetici exsiccati, 24 fasciculi, last dated 185 2 Mougeot and N estler,
S tirpes Cryptogamicae V ogeSO-Rhenanae , 10 fasciculi, 1813 , last dated 1833
T uckerman, Lichenes Americae S eptentrionalis exsiccati, 2 fasciculi, 1847
Fries

,
Lichenes S uecici exsiccati: Massolongo, Lichenes Italici exsicc .
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l . US N E A BARBATA (t art a, a beard) . Thallus greyish

green or S traw-coloured
,
frequently

,
in young S tate

,
erect,

rigid
,
and somewhat fruticulose

,
becoming with age flaccid

and pendulous dense cortical tis sue of thallus consis ts Of

roundish or polyhedral
,
thick-walled ce lls ; thecae small

,
oh

oval ; spore s minut e, round, Oblong or oval-Oblong, double

walled
,
pale ye llow or colou rle ss —T he following varie ties of

this common spe cie s depend chiefly on the numb er
,
and mode

of ramification
,
of the cylindrical branche s of the thallus .

V ar. f lorida divaricate -ramose, rigid, e rec t
,

smooth
,

fibrillose . A
'

sub varie ty, liirta, is charact erized by a verru

cose or pu lverulent condition Of the filament s(E . B . 13 54 )
V ar. cera tina differs in being pendulous it may b e smooth

or ve rrucos e -pulverulent
,
fibrillose ornot .

V ar. p lica ta ; pale straW~ C olonred
,
e longated

,
sub dicho

t omons
,
flaccid

,
and slender .

V ar. da s
t

r/p oga differs chiefly in the main branche s being

cove red with horizontally divergent fibrils .

V ar. articu la ta is a prost rat e or pendulous form
, cha

racterized by much stronge r, broade r branche s, which are

divided int o a serie s of turgid articulations—frequent ly

The initials repre sent S owerb y
’

s E nglish Botany,
’

and th e number
refers t o the figure and relative description Of th e species .
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placed in the Arctic and Antarctic regions by ano ther specie s,
Usnea melaaant/ia , which is intere s ting in a threefold point

of View,
b u t which may b e considered a varie ty of U. t ar

ba ta peculiar to a polar C limat e . I t is one of the most

handsome and arbore scent Lichens, c lose ly assimilating them

to the P/zanerogamia . I ts cros s section exhibits a s tructure

re sembling, on superficial examination, that Of an exogenous

S tem
,
having a distinct axis and a separable c ortical layer ;

and it is the only saxicolous spe cie s
,
for in the Falkland

Is lands, Dr. Hooke r "

say s, it covers “
the surface Of the

quartz rocks with a miniat u re fore st, seeking the most ex

posed situations
,
and there attaining its greate st size and

Some varietie s Of U. t arda ta have a more limit edbeauty .

geographical range than others : var. f lorida , for ins tance,
is inferior in this re spect to var. p lica ta ; this is to b e ex

p ected, when we conside r that the se varie tie s must depend

great ly on difference s in habitat and C limate . What we

now regard as varie tie s we re by the olde r authors considered

distinct specie s ; b u t they are frequently found graduating

into each other in such a way, that it is impossible t o de

t ermine underwhich form or name to arrange them
,
and

several of them may b e me t with growing in the same

forest, nay on the same t ree . Of all the forms the most
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remarkable is that denominated var . articu la ta ; it is said

s ome times to b e pendulous from Old tre e s : ourown spe ci

mens were prostrate, spreading over the sandy soil of Ex

mouth D owns ; they are from the herbarium Of Don . I t

differs from the othe rs no le ss in the breadth and inflat e d

C haracter of the node s
,
or articulation, int o which its fila

ment s are divided, than in its size ; we have seen speci

mens attaining about two fee t in one direction and one in

the o ther . It has be en familiarly t ermed p ar excellence the

“ Necklace Moss,
”
b u t this name has probably be en more

commonly applied to le s s rare varie tie s , in which annular

de cortication is also frequent . T he economical applications

of U. t arla ta are not important
,
b u t they are numerous and

varied . I II some parts of the world it is eaten by wild

animals
,
or is collected and pre served as winter fodder for

dome stic animals . Bartram s tate s that in Pennsylvania it

has been used to yie ld an orange dye, and Humboldt men

tions it s u se as a dye spe cie s in South America . I t appears

to have enj oyed great celebrity in medicine
,
though cer

tainly not from any real advant age s which it posse sse s ; it

was at one time much used as an astringent, tonic, and

diuretic ; it became a favourit e remedy in hooping u congh,

and under the name of Museus arborei, seu querni,
”
was
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even laude d as an anodyne l I t was the basis of some

hair-powders and perfume s, and was also supposed to pos

se ss qualitie s which rendered it serviceable in the manu

facture of de tonating or combustible mixtures . Ray state s

that it was boiled in beer and drunk in catarrh and dropsy

the Laplanders have used it in s cald -head and othe r crup

tions in children ; and so early as the time s of Dioscorides

it is said to have be en pre scribed in diseases of female s .

I ts c entral medullary thread has been re commende d in

paper-making ; b ut even in thes e time s
,
when substitutes

for linen rags and flax fabrics in the manufacture of paper

have become mat ters of necessity, we fear such a substance

wil l not b e thought of by experimentalist s
,
for one reason

alone , that it contains no fibrous tissue . (For the minute
anatomy and deve lopment Of this specie s

,
cide Dr. Speer

s chneider in the ‘Botanis che Z eitung ’ for March 24 and

3 1
,
and April 7 ,

N at . Ord . II . C ORN I C ULARIA CEE .

Pam. C’liar.

—T lia llus filamentou s or linear-laciniate , ascending
orpendulous . Ap otliecium scu tellat e

, varying in site and colour .

(Name prob ab ly from corniculum, a lit tle horn . )
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Genus I . C ORN ICULARIA , S cliret .

Gen . Olzar. Thallus te rete -comp re s sed orlinear-laciniate
,
lacu

nose , eve rywh ere of S imilar colou r, having a car tilaginou s cor

tical laye r ; apothecium subpedicellat e , t e rminal oraxillary .

1 . C ORN I C ULARIA JUBATA(ju ta , a horse’s mane) . Thallus

brownish or greyish
,
usually pendulous

, t ere te or sub -l acu

nose
,
dichotomously and mu ch branched ; filament s e longated

and entangled, some time s bearing whitish soredia apo

thecia brown
,
or of same colour with thallu s .

T he following are comparatively well-marked varietie s

V ar. t icolor; so called from the extremitie s of the thal

line filaments being pale ~ coloured it is fruticulose
,
rigid

,

and divaricate-ramose . (E . B .

V ar. ct a lp t e iy
f
ormis is a prostrate form, chiefly growing

on alpine rocks ; sub -rigid and flexnose . (E . B .

B ut the most common forms
,
viz . vars . p rolixa and cana

,

are flaccid and filiform,
much branched and entangled

,
and

pendulous from our fore st-trees, e specially the fir . They

are called, from their re semblance,
“ Tree or Rock Hair

,

”

or the Horse-tail Lichen .

”
T he old generic name

, A lec

toria , was derived from the Greek word for hair . They

are comparative ly common in lowland and sub-alpine woods
,

and frequent ly trail down the surface of trees to the length
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of one or two feet ; their apo thecia howeve r are not very

frequ ently me t with, and from their smal l size and having

a similar colour to the thallus they are apt to b e over

looked . In mountain and moorland regions they occur

not unfrequently on rocks, as on the Chevio ts and Gram

pians
,
b u t they are always in such circums tance s inferior in

Size
,
and more rigid . T he variety ticolor is peculiar to

alpine rocks ; it occurs in various part s of ourHighlands,
as in the neighbourhoods of Loch Tay and Braemar

,
b u t is

s eldom found in fructification . C . ju ta ta has a wide geo

graphical range, ext ending as far north as Ross’s Is let and

and Litt le Table Is land in the Arctic regions . I t s thecae

are small
,
narrowly oboval

,
eight-spored ; it s spores are

minute
,
e llipsoid-oval or roundish, colourle ss, double-walled .

I t would appear to posse ss a certain amount of nutrient

propertie s
,
being frequent ly eat en in winter by the Lapland

reindeer as a sub stitute for the C ladonia rangpf erina : to

enable the se useful animals to fee d on it with les s difficul ty
,

the Laplanders cut down th e firs on which it grows . I t is

said also to b e capable of yie lding a red dye ; we have not

found it to exhibit any colorific propertie s
,
b u t we have

frequently noticed the paper in Old herbariums stained red

or orange by various C ornicularias
,
e specially some North
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I t grows on the trunks Of Old tree s, and also some time s

on rocks or the ground ; it has been mentione d as occur

ring ou the sou th coast of England
,
on the Malve rn Hills

,

and on Ails a Craig in the Firth of Clyde, b u t it is a rare

specie s in Brit ain . I ts cortical layer is very dense, con

sis ting Of almost solid
, cylindrical filaments f very close ly

united : iodine communicat e s to it a rich blue colour . I t

is the s eat of a b eautiful ye llow colouring mat ter
,
probably

similar to that of the following specie s
,
and has apparent ly

been similarly employed in dyeing .

4 . C ORN I C ULARIA VULPIN A(oulp es, a fox) . Thallu s Cit ron
colou red

,
divaricate-ramose

,
linear ; ext remitie s filiform; sur

face sometimes pulverulent orsorediiferous apothe cia chest

nut-coloured orblackish
,
b ut very rare .

I ts habitat is the bark of fir-trees in alpine or sub -alpine

regions ; bu t it appears only recent ly to have be en recog

nized as a native of Britain
,
having be en found on the Kil

leney Hills, county Dublin, Ire land . I t pos se sses a very

dense
,
horny cortical layer

,
of which the c ellular e lement s

can s carce ly b e recognized ; and also a firm central axis or

cylinder, formed of solid filament s C lose ly associate d . It s

cortical laye r contains
,
disseminated through it in the

form of small grains of a re sinoid appearance
,
a beautiful
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colouring matter, called uu lp inic a cid, which is easily ex

tracted by various solvents
,
and has be en use d in Sweden

and Norway to dye woollen s tuffs . T he Swede s call this

spe cie s Ulf-mossa” (Wolf’s-mos s) , from a be lief that it is

poisonous to wolve s ; this is very problematical, b u t cer

t ain it is that it is used as a poison to the se animals Pon

toppidan state s that the bait is u sually the carcase of s ome

animal sme ared and stuff ed with a mixture of this Lichen

in a powdered state
,
and pounded glas s .

Genus II . ROCCELLA
, D C .

Gen . Oliar. Thallu s fru ticulose , segmen ts springing from a Com

mon b ase , round or t hong-like , equal ornodu lose , e re ct orpen
du lous , glaucou s , everywh ere of similar colou r, having a cartilagi
nou s cortical laye r : ve ry frequen tly sorediife rous . Apot hecium
scu tellate , its exciple b eing innate in the t hallus , normally late ral .
Thalamium at first cove red by a thalline veil, afte rwards naked ,
b lack .

Generic t erm derived from the Portugue se word roclia,
a rock

,
in allusion to the habitat Of mos t of the spe cies ;

or from the name of the family of the Florentine merchant

(Oricellarii, or Rucellai) who was the first to manufacture

from them the now familiardye Ore/rill.
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1 . ROC C E LLA TI N C TORI A(tinc tura , a colour or dye ) . Thal
lus round

,
at length nodulose or warted s egment s simple

or bifurcate , nake d or sorediiferous Old thallus frequent ly

become s much e longat ed, pendulous or trailing, rare ly

branched ; apo thecia late ral . (E . B .

I ts Spermogone s are frequent ly abs ent ; when pre sent

they are readily recognized as black point s scattered ove r

the whitish thal lus . They are globular
,
unilocular

,
and im

mersed their spe rmat ia are linear and fe ebly curve d . There

is considerable variety in the form of the apothecia . Some

time s they are regularly pate llate , re sembling the apothecia

of Lecidea ; at o ther time s they are misshapen tubercle s
,

appearing to have burst through the c ortical laye r
,
which

forms around them an irregular thalline exciple the lat t e r

stat e is the more usual, b ut is probably an abnormal con

dition of the forme r . T he spore s Of both are alike
,
b eing

e llipsoid-Oblong, S traight or slight ly c urved
,
generally qua

drilocularor t riseptat e , nearly colourle ss or pale yellow,
re

sembling somewhat those of P eltig era and S ticta . I ts

habitat is maritime rocks ; it grows to a very limited ex tent

on the Is le of Port land, Gue rnsey, and other point s on or

near the south coast of England . I t is more abundant on

the Mediterranean shores, b ut reache s its maximum deve
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pos se ss—the
“ Orche lla we eds of commerce, which are

divisible botanically into thre e classe s —1 . Such as have a

cylindrical t apering thallus 2 . those having a flattened or

compre ss ed thallus and 3 . a mixture of the two pre ceding

forms . Of the firs t c lass the Chief varietie s are “ Canary
,

”

“ Barbary
,
or Mogador

,

” “
thick Lima

,

” and “ Cape” Or

che lla we eds ; while of the s e cond the principal are the
“ Angola

,

” “ Madagascar
,
and “

thin Lima” weeds . Of

the se the most valuable kind at present is the Angola we ed
,

from the Portugue se s e ttlement of Angola
,
in South Africa

it is about an inch and a half to two inche s in length . T he

Canary variety
,
which includes the “ Cape de V erde we ed”

from the Canary
,
Cape de V e rde , and adj acent islands off the

we s t coast Of Northern Africa
,
has been the longes t known

in commerce it is a de licate filiform specie s about half an

inch to an Inch and a half long
,
and frequent ly of a dark

brownish colour . Next to the se the Lima varietie s
,
from

the we st coas t of South Ame rica
,
are great ly used by the

orchill-maker . T he thick form is frequent ly six to eight

inches long
,
with thick tough s egments

,
sometime s superior

in diamet er to a goose qnill it usually occurs in the form

of fragment s having a reddish cros s s ection . T he thin va

rie ty has the Characters de scribed under Pt . f uciformis . T he
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Cape
,
Barbary or Mogador

,
and Madagascar forms are in

feriorin size and quality . Be side s R. tinctoria and R. f u

cif ormis , and the varie tie s liyp onzec/za of the forme r and

linearis of the latter, the chief bo tanical sourc es of the se

Orchella weeds are R. lVI ontaynei, R. pygmze a , R.fiaccida ,

R. p /iycop sis, and R. diciiotoma . Comparative ly numerous

as are their geographical source s
,
many new and probably

superior fie lds of export remain to b e opened up to British

commercial enterprise ; in illustration of which we ne e d

only cit e the vast fie lds of India and the Indian Archi

pe lago
,
the shore s of Africa and Asia bordering on the

Red S ea
, N ew Z ealand, N ew South Wale s

,
and many of the

Pacific Is lands . T he Roccellas grow abundant ly on the

arid rocks of Aden, in Arabia and the Indian and Ceylon

spe cimens which we have seen are remarkable for their

great size .

* T he production Of an export trade in dye

lichens might not only prove a boon to the poor inhabitants

Of many a hitherto barren shore , b u t wou ld probably be come

remune rative to British manufacturers who are at pre sent
paying high price s for the Angola we ed and similar fine

varie tie s of Orchella-weed
,
which are fas t b ecoming scarce

Vide Paper by the Author in the E dinburg h N ew Philosophical Jour
nal, July, 185 5 , on the Dyeing Properties of Lichens .
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in the market . Plant s growing in arid situations in t ropical

countrie s are found riche st in colorific principle s hence, as

compare d with specie s from tropical Africa, Asia, or South

America
,
European spe cie s are worthle s s in commerce . Bur

ne tt illust rate s this
,
by s tating £2 90 per ton as the value of

Canary Orchella-we ed
,
while the same plant from Madeira

will only bring £140
,
and from Barbary from £30 to £45 ,

in the marke t . This is an ins tructive le s son on the influence

Of climate in the production Of change s in the chemical com

position orproduct s of Lichens . T he e stimate d annu al value

of the imports Of Orchella-weeds and other dye -lichens many

years ago was stated at to Their value

has b een gradually rising in the English market . Half a cen

tury ago only inferior kinds were procured at price s ranging

from £20 to £200 perton ; now very fine qualitie s are im

ported from variou s localitie s, probably at an ave rage price

of £200 to £400 ; and they have be en known to rise so

high as £1000 per ton . While Italy enjoye d a monopoly

in the manufacture of Orchill
,
large quantitie s we re supplied

by Teneriffe
,
the Canaries

,
Azore s

,
and neighbouring islands ;

the inhabitant s farmed out the right to gathe r the Orche lla

we eds
,
paying therefor considerable sums to the Government .

Prior to this the Orche lla-weeds were known only in the
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mon b ase , linear-laciniate , glaucous , lacunose on b oth side s , eve ry
whe re O f similarcolou r

,
having a cartilaginou s cor tical layer, fre

qu ently sore diiferous
,
originally e rect

,
frequ ently pendulous . Apo

t hecium scu t ellate , su bpedice llate , varying in sit e . Thalamium

always naked
,
of similar colou r to thallus , orpale fle sh-colou red .

(Name de rived from ramu le , a dead twig, prob ab ly in allusion to
a very common hab ita t of it s spe cie s . )

1 . RAMALIN A POLLIN ARIA (p ollen, fine flour or meal) .

Thallus flaccid
,
lac ero-laciniat e laciniae flattened

,
sub -lacu

nose soredia somewhat large
,
u sually scatt ered apothecia

sub -terminal . (E . B .

Habitat : the trunks Of t re e s and wooden palings, in or

abou t lowl and and sub o alpine woods b ut it is a compara

tive ly rare spe cie s in Britain .

2 . RAMALINA PARIN A C E A (f arina, meal or flour) . Thal
lus flaccid

,
somewhat smooth and S hining

,multifid-laciniat e

laciniae linear-attenuate, flat tened ; soredia small, white, fim

briate apothecia t erminal and lat eral
,
b ut very rare . (E . B .

A very common spe cie s , growing on our forest-trees and

hedges . We se e no reason fordis sociating it from the fol

lowing specie s
,
of which it appears to constitute a fre quent

form
,
and along with whose varietie s it may often b e met

with on the same habitat .



RAMALIN A . 139

3 . RAMALIN A FRAX IN E A (f raxinu s, the ash-tree ) . Thallus

rigid
,
shining, re ticulat e -lacunose, various ly laciniated, ve ry

rare ly sorediiferous ; apothecia vary in site . The re are three
comparative ly we ll-marked varie ties .

V ar. amp lia ta ; characterized by the breadth and size of

the laciniae, which are flat t ened and somewhat Simple
,
and

by the apothecia being lateral and superficial .

V ar. f as tig ia ta dis tinguished by the apothecia being

t erminal, and the laciniae, which are Shorte r and narrower
,

fas tigiate . (E . B .

V ar. ca licaris differs considerably from the others in the

t enuity of its laciniae, which are linear
,
e longated

,
dichoto

mou sly ramose , canaliculate, ribbed or smoo th ; apothecia

t erminal, spurred and seated on the deflexed apice s of the

laciniae .

This specie s is one of the most common Lichens, growing

on t re e s and hedge s in our fore s ts and on our roadside s .

Of its varie tie s the last is the least frequent b u t all of them
,

along with the preceding specie s, frequently grow on the

same tree or hedge , and pas s by insensible gradations into

each other . T he oak and ash are probably the mos t com

mon habitats of the large r forms . Le s s frequent ly it grows

on rocks
,
b u t in this case it is always somewhat dwarfed,
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rigid
,
and altere d in form. R. f arinacea diffe rs from var .

ca licaris only in the c ons tant pre s ence of soredia, and in the

smoother or more flat t ened charact er of the laciniae ; we

look upon it as a sorediiferous form of this filiform varie ty

Of R. f ru rinea . T he spore s of this specie s are of medium

size
,
and easily re cognizable they are somewhat oval-e lon

gated
,
rounded at the ends

,
s traight or cu rved to various

degree s, bilocular or uniseptat e
,
of a very pale ye llow or

colourle ss . T he young spore is Oval and full of grumous

or finely granular protoplasm. In course of deve lopment

there appears at either end a globular aggregation Of largish

granule s , which increase in size
,
then disappear into a homo

geneou s mass this gradually acquire s a membrane
,
and las tly

as sume s the form and Charac ters Of one of the loculament s

orsecondary ce lls of the spore . I II the Old S tat e Of the spore

these cOntained ce llu le s again break up into a c onfu se d

granu lar mass ; and it is in this s tate also that the curv ed

form of the spore is mos t common . In all the spe cie s or

varieties of British Ramalinas which we have examined we

have found the spore s having the same C haracters
,
differing

only in size
,
according to habitat . This we consider anothe r

strong argument for the identity of spe cies ; for, with Frie s ,
we are inclined to regard all the British Ramalinas as forms
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of a single specie s, R. f raninea . T he thecae are somewhat

e longated, eight -spored, and exhibit the blue discoloration

with iodine . T he spermogone s(as occ urring on var . ca licaris )
are to b e looked for with a lens on the ramifying venule s of

the thalline laciniae
,
in the form of small

,
isolated

,
ob tuse

tuberc le s
,
havmg a Similar colour to the thallus, and which

clOs ely re semble in general appearance the young apothecia .

They are globular or e llipsoid
,
and consis t of a dense whitish

tis sue
,
which contrasts s trongly with the loos e

,
spongy cir

cumjacent medullary tis sue ; the cavity is simple ; the s te

rigmata delicate, Simple, s traight fi lament s close ly crowded ;
the spermatia acrogenous and s traight . The cavity of the

spermogone contains
,
in addition to the s terigmata

,
a ne t

work Of loose branching filamen ts
,
inferior in thickne ss

,
b u t

otherwise similarto the medullary tube s .

This species has a wide geographical range ; it occurs

abundant ly on the Himalayas and in different parts of the

Indian Penins ula . Spe cies of the genus Rama liua appear

to b e scat tere d all ove r the world, within the limits Of 60
°

north and 5 7° south latitude, and they extend as far north

as Lapland in Europe and the Polar regions in North

America(Dr. Hooker) . T he Ramalinas contain a consider

able amount of gum,
which has been used ins tead of gum
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arabic in calico-printing and in the making o f parchment

and pas teboard in a pulverized form they have be en used

as the basis of hair-powders . Some forms, e spe cially the

mealy Ramalina
,
R. f arinacea , have b een re commended as

edible
,
and as palatable when eaten with salt . ‘

he same

specie s has been re cently lauded as a t opical application for

chilblains and chapped hands b u t it s virtue s probably

depend more on the pre s ence of spirit of wine or harts

horn in the lotion for the former
,

‘and of honey
,
yolk Of egg,

brandy
,
and swee t Oil in that for the latt er t roublesome a f

fectionfi“

4 . RAMALI N A S C OPULORUM (scop u las, a rock or
Thallus rigid

,
polished

,
smoothish or striate -lacunose

,
linear

laciniate or tere te
,
ve ry se ldom sorediife rous

,
of ten attaining

a great size ; apo thecia large, t erminal and lateral . (E . B .

This is a coars e, rigid, de formed variety, pe culiar to, and

common on
,
the rocks of our sea-coasts it frequently forms

a shaggy coating on the cliffs of many of our rugged Shore s

and is lands, where it sometime s reache s the length of six

Sp eerschneider, Mikroskopisch-anatomische Untersuchung uber Rama
lina ca licaris , Fr., und deren Varietat enf rax inea ,f as tigia ta , cana licu la ta und

f arinacea ,
Botanische Zeitung,

’ May 18, 185 5 .
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as a formidable rival to the Roccellic . R. f arinacea has also

b een s aid to pos ses s similar colorific properties .

Genus IV . PHYSCIA
,
S c/iret .

Gen . Cnar. Thallu s linear-laciniate , memb ranaceous ; lower
s u rface Of laciniae canaliculat e , and diffe ring in colou r from uppe r
s urface . Apo the cium s cu t e llate , sub p edice llate , terminal orlate
ral. Thalamium always naked , varying in colou r

,
and diffe ring

in colou r from the thallus .

1 . PHYS C I A E UREURA C E A (f urf ur, bran or scurf) . Laci

niae
,
—above greyish

,
furfuraceous (covered with a bran-like

dus t ) , —below channeled, c oal-black
,
re ticula te-lacunose

,

becoming at tenuat ed from a broadish base, loosely sinuate

pinnatifid, naked at margins in Old plant s laciniae be come

broadened and irregular, and are roughened with minut e

granular isidioid or scale -like growths apo the cium normally

t erminal thalamium che stnut-coloured margin thin
,
entire .

It grows on tre e s and rocks in subalpine woods
,
b u t is

not very common ; we have me t with it frequent ly on firs

in the hill woods round Per th, b u t ne ver in fructification .

We have seen large specimens, and in fine fruit, from B othie

murchus Woods, and from the Ande s . I t is found abun
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dau t ly on the Himalayas, and inmany other part s of the world .

From c ontaining a considerable quantity Of a bitter prin

ciple, it has been u sed as a febrifuge inst ead of C inchona

bark or quinine . We have found it yie ld
,
on ammoniacal

maceration, a red dye . T he Egyptians at one time em

ployed it in the baking of bread
,
as a sub stitut e for another

specie s, P . p runa s tri ; and it has been used also in the

making Of hair-powders .

2 . PHYS C IA C I LIARI S (cilium,
the hairs of the eyelids) .

Lacinim subascending,—above brownish-green orglaucous
,

pube scent ,—whitish and s lightly reticulat e-lacunos e below
,

—linear
,
divaricate -ramose , C iliate at margins

,
sub cartilagi

nous ; apothecium varies in site ; thalamium blackish, sub

pruinose ; margin ere ct, afterwards lacerat e-dentate, fim

briate
,
or pas sing into foliaceous growths .

A somewhat e legant and c ommon spe cie s, growing on

t rees, rocks, and s tone s in lowland and subalpine regions ;
in this neighbourhood we have found it attaining consider

able size and beauty on roadside walls . This specie s pos

se sse s great intere st
,
as having been the first Lichen in

which the exis tence of spermogone s was, a few years ago,
discovered and re c orded by Itzigsohn in Germany .

* They

Vide variou s papers in th e Botanische Zeitung for1850 and 1851.
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are scattered over the laciniae of the thallus in the form of

blackish or brownish point-like prominence s
,
whose apice s

under a lens exhibit pore s or chink-like ape rture s ; their

tissue is horny and dense
,
admit ting of division int o very

thin sec tions . T he s terigmat a are short
,
s traight

, narrow,

obtuse, and Obscure ly articulated ; the spe rmatia cylindrical
,

straight
,
ob tuse at the ends, and very transparent, generated

laterally from the s terigmata . The cavity of the spermo

gone is divided into several convergent sinuse s . T he black

punct ate condition of the thalline laciniae has long been

familiar to lichenographers, b ut has usually be en supposed

due to parasitic organisms, and as such the se spermogone s

have been de scribed by various authors as Sp /imria Lic/lenum

or E ndocarp on a tt a llum. This is an excellent Specie s in

which to s tudy the form and development of the thecae

and spore s
,
and the re ac tion of iodine thereon . In the

young s tate the thecae are e lliptic-Oblong
, bu t when full

Of spore s they become broadly obovate
,
t apering suddenly

inferiorly into a narrow pedic le ; they are comparative ly

large
,
distinct

,
and are eight-spored .

* T he matu re spore s

Forthe minute anatomy of this species oide Von Holle
,
zurE ntwicke

lungsgeschicht e derPin/scia ciliaris , Gottingen, 1849, and ‘Botanische Z ei
tung,

’ July 25 , 185 1 and Dr. S peerschneiderin the Botanische Zeitung,
’

Oct . 7 and 14, 1853 ; Aug . 25 , and S ept . 1 and 8
, 1854 .
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founded with Rama lina f raainea, with which it frequent ly

grows
,
b ut from which it may readily b e distinguished by

the flaccid, pendent thallus and t he white colour of the

under side of the lacinim. In some localitie s it occurs

chiefly in a dwarfed, de formed, and ve ry sorediiferous s tate ;
in such a condition we have found it abundant in the

woods around Floors Cast le, Ke lso .

* It sometime s grows

also on stone s and rocks, and even in a prostrate state on

the ground : of a t railing form of the varie ty s tictocera we

have large spe cimens from Exmouth D own s, -the same 10

cality where grows the peculiar articulated varie ty of Usnea

tart a ta . This specie s yie lds a gum,
which was int roduced

experimentally into Glasgow,
as a substitut e for gum-arabic

in calico-printing, by the late Lord D undonald, b ut soon

fell int o disuse . On account of this property also it has

been used as a demulcent in C he st-complaints . From it s

giving a peculiar and much-re lished flavour to bread
,
it

was at one time much us ed in baking in Egypt ; for this

purpose
,
Forskuel says, it was importe d in shiploads from

T he ash of this sorediiferou s variety was found by Mr . Wallace Lindsay
t o contain the base s pot ash, soda, lime , magnesia, alumina, peroxide of iron

,

and manganese, in combination with sulphuric, hydrochloric, and phosphoric
acids .
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the Archipel ago into Alexandria : a handful was steeped for

two hours in water, and the infusion added to the bread .

We have found it yie ld
,
on ammoniacal maceration

,
a fine

orchill. From the capacity of its powder to absorb and re

t ain odours
,
It was long great ly used in perfumery .

4 . PHYS CIA C HRYSOPIIT H ALMA(xpv crds‘, gold, and sweat .

R69, the eye ) . Laciniae,—above ye llowish or orange, -below

white
,
lacunose

,
—linear, ascending, dichotomously ramose ;

extremitie s dilacerate or Ciliate ; apothecium varie s in site ;

thalamium orange ; margin thin, naked, or ciliate-radiate .

A very beautiful corticolous species, growing in the form

of a small fruticulose tuft . In Britain it is a very rare

specie s ; we have seen specimens in abundant and fine

fructification from Switzerland . It s the cae and spores re

semble those of Parmelia p arietina .

P . intrica ta and P . leucomelas(Kev /eds, white, and uéh a s,
black) (E . B . 2548) are al so very rare in Britain, occurring

only in a few localitie s . The former differs fromP . ciliaris

in it s laciniae being naked at the margins, the thalamium of

the apothecium not pruinose, and its margin v ery entire .

The l atter more closely resembles the same specie s, b u t the

laciniae are narrow and ascending, and the cilia or marginal

fibre s very long, black, and t omentose .
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Pam. Oliar. T lia llus foliaceou s or su b -fis tulose , prostrate , as~

cending ore rect , cartilaginou s ormemb ranaceou s , generally re ti
e ulate-lacunose . Ap othecium peltat e , affixed ob liquely and ante

riorly to the apice s of thalline lob ules .

The Cetrarias may b e considered intermediate between

Lichens having a fru ticu lose, ascending thallus, and those

having a foliaceous, horizontal one : hence the sub -fistulos
'

e

thallus
,
which is somewhat analogous to the hollow po

detium,
approximates a certain section to the C lodoniaz

,
as

C . I slandica , C . acu lea ta
,
and C . nico lis while certain

others, such as C . g lau ca and C . junip erina , closely re sem

b le the Parmelias in the nature of their vege tative system.

Genus I . CETRARIA
, Ac/i .

Name derived from na t'rpea ,
ce tra or cre tra

,
an ancient

Shield of a pe culiar form,
which the apothecia are supposed

to re semble .

1 . CE TRARIA GLAUC A (g la ucus, greyish-blue) . Thallus
foliaceous, membranaceous, pros trate

,
—above glaucous

,

s lightly re ticulat e-lacunose,—be l ow brownish-black or va

riegated with white, smooth,
—sinuate-laciniate fertile la

ciniae ascending ; apothecia dark brownish-red, terminal .
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elm,
fir

,
and other trees in some of our Highland fore st s

it is however se ldom or neve r met with in fructification in

Brit ain, though it is not unfrequent ly found fertile in Switz

erland . It s the cae are small ; it s spore s small
,
oval or

globular, colourle ss, and double-walled, re sembling those of

Usnea and Cornicularia . It yields readily to boiling wate r

and other solvent s a beautiful yellow colouring matter
,
which

has been employed in dome stic dyeing by the Swede s . I t

once enjoyed celebrity as a spe cific in j aundice, probably on

the similia similit us principle, from some fancied connec tion

between its colour and that of the skin in this troublesome

disease .

3 . CE TRARIA N IVA LI S (nix ,
niois, snow) . Thallus straw

coloured on both side s, frequent ly of a deep ye llow at the

base
,
ascending, membranaceo-cartilaginous, de eply re ticu

late lacunose or Channe led, sinuate lacerate lacinulate ;mar

gins crisped, sometime s black denticulate ; surface of thallus

sometimes sprinkled ove r with white soredia . Apothe cia

(which are very rare) ye llowish fle sh-coloured, t erminal,
having a thalline, crenulate margin . (E . B .

A somewhat common alpine and subalpine spe cies
,
grow

ing on the ground on the summit s of ourHighland moun

tains, such as B en Lawers and Cairngorm. In Britain it
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e rect
,
by dichotomous division sinuate-laciniate, margins

connivent, ciliate-spinulose apo thecia Che stnut-colou red,
t erminal orsubte rminal, usually aflixed ant eriorly to broad

ened, shortened, rounded lobule s, having a thalline, entire or

crenulate margin .

In the common variety the ste rile lacinim are sublinear

and channe led : the lacinim are sometimes very broad, flat

tened or waved
,
with naked or crisped edge s .

This specie s, the familiar
“ Ice land MOS S , is es s entially

alpine and subalpine in its habitat, growing abundant ly on

the ground on most of our higher Highland mount ains, as

we ll as more sparingly on the Lammermuirs, Pent lands,
and other mountain-range s of minor elevation . I t is how

eve r se ldom or neve r found in the fertile state in British

specimens, or in the commercial Lichen
,
which is chiefly

imported fromNorway . I t deve lope s its fructification only

on very high mountains or in very cold regions, for it has

a comparatively wide range in
’

Arctic and Antarctic cli

mate s ; it s fruit may b e s een in Mougeot and Ne s tler
’

s valu

able collection of V osges Cryptogams published some years

ago Stirpe s Cryptogamicm V oge so I ts ver

tical range on the Scotch hills and mount ains varie s from

15 00 to 4000 feet ; it thus de scends to a comparative ly low
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level bu t
,
in general, its presence is indicative of a very cold

climate . In the Arctic Circle it is found at the sea-leve l,
and it grows on the bleak steppe s of Central Rus sia, Asia,
and North America b u t as it spreads southwards it c limbs

the mountains . It s brown colour and the beautiful blood

red stains frequent ly found at its base are ingeniously ascribed

by S chn edermann to various salts formed
,
with ammonia ah

sorbed from the air
,
or with iron taken up from the soil

,
by

Ce traric a cid
,
—the peculiar bitter principle which re side s in

the cortical laye r of the plant . With ammonia this acid

forms a yellow salt
,
whose solution in water be come s brown

on exposure to the air; and the cetrarate Of ammonia
,
thus

formed
, causes a red reaction with persalt s of iron . T he

composition and products of Iceland-moss have been s tudied

by several chemist s , who have det ecte d in it starch to the

extent, according to Berzelius, of 80 per cent .
,
including

both Lichenin and Inuline gummy and waxy mat ters
,
the

former also to a c onsiderable ext ent ; a bitter principle,
cetraric a cid ; a fatty principle, lic/zes tearic a cid (Ae txn’v,
lichen, and a réa p, fat ) f umaric a cid, which exists also in

the common garden fumitory (F umaria ofiicina lis ) ; ga llic

acid, the astringent principle of galls uncrystallizable

sugar ; and various salts
,
such as the bitartrate of potash,
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and the tartrate and phosphate of lime . I ts ash, according

to the analysis Of Mr . Wallace Lindsay, contains the base s

lime
,
potash

,
soda

,
magne sia

,
and pe roxide of iron, in com

bination with sulphuric, hydrochloric, and phosphoric acids .

I ts thecae are short
,
small

,
and c lose ly crowded in the tha

lamium the spore s are minute
,
oval

,
Simple

,
colourle ss

,
and

intermediate in Size betwe en those of Cornicularia and

C ladonia . T he spermogone s are seated on the apice s of the

rigid marginal cilia, whose function appears normally to hear

the se organs
,
b u t which are frequent ly s terile . T he sper

mogones are solit ary or grouped in twos or three s ; the
spermatia linear and S traight .

On the pre sence of a large amount of starch chiefly de

pends the exten sive u se of this Lichen In northern coun

t rie s as an article of food, and in medicine as a nutrient
,

demulcent, and tonic . When boiled in wate r
, it yie lds a

tolerably firm j elly, which however cont ains some of the

bitt er principle Of the plant
,
giving it not only a disagree

able t aste, b u t a purgative quality . This can b e remove d

by previous ly s teeping the plant in a weak solution of carbo

nate of potash or soda ; and the j elly prepared from the Li

chen thus purified, when mixed with wine s, sugar, or spices,
or flavoured with various aromatic substance s

,
is a very
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In various parts of Scandinavia it is used by the peasantry,
e specially for the fattening of swine, oxen and horse s . From

a real or supposed capacity for re taining mois ture
,
it s gum

or mucilage has been preferred in Germany to common past e

for dre ssing the warp of web s in the loom; and it has

likewise been used in the sizing of paper . I ts bit ter prin

ciple renders it purgative, a quality severe ly felt by S irJohn

Franklin and his companions in some of their Arc tic voy

age s, they being frequent ly scarcely able to eat this nutri

tiou s Lichen
,
though in a state approaching s tarvation . This

purgative prope rty is gre at e s t in the fre sh plant
,
b ecoming

de teriorat ed by drying ; hence the Ice landers were at one

time in the habit of using the fre sh plant as an evacuant

in spring . I t has been recommended as a valuable anti

scorbutic in countrie s where it is abundant . Pet ersen s tates

that the Ice land scurvy, a kind of e lephantiasis
,
is rare

where the inhabitant s cons ume in their food much of this

Lichen or other vegetable s, and common where, on the other

hand
,
they u se chiefly sour milk and rancid fish . From it s

astringency, which is due to the presence Of gallic acid
, it

has likewis e be en used in tanning . Moreover it has
,
at va

rions time s
,
enjoyed ce lebrity in the t reatment of a multitude

of diseases b ut its virtue s have either been imaginary
,
or
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have depended on the medicines with which it was combined .

It s medicinal propertie s were probably firs t re cognized in

Ice land
,
and were known to Danish apothecarie s so early as

167 3 . In 1683 H i
’

arne lauds it in the haemop tysis
,
or

blood-spit ting of phthisis . I t is s till imported in compara

tively large quantitie s int o Britain via
”
Hamburg and Got

tenburg in 1836 no les s than lb s . paid duty . I t

might b e extensive ly gathered for commercial purposes on

our Scot ch mount ains . And
,
last ly

,
the brown colouring

matter of its thallus has been applied by the Icelanders to

the dyeing of woollen stuffs .

*

6 . CE TRARIA A C ULEATA (acu leu s, a prickle) . Thallus
somewhat fruticulose, rigid, ches tnut-coloured, cartilaginous,
dichotomou s ly or irregularly and very much branched laciJ

niae divaricate, tere te or flat tened, smooth or roughish, st e l

lulate or bifurcate at extremitie s ; apothecia ches tnut-co

loured, t erminal, having a thalline, ciliate-denticulate margin .

A comparatively common specie s growing on the ground,

if Cramer, De Usu Lichenis I slandici, E rlangen, 1780 E beling, de Quassia
et Cetraria Islandica, Glasgow,

1779 : Davidson on removal of bitter taste
and lichenous Odour of I celand Moss

,

‘ Jameson’

s Journal,’ 1840 : and

T ransact . of E din . S oc . of Arts, June 20, 1838 : Proust in Journal de
Physique, vol . iii.
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on the tops of hills of minor e levation, such as the Pent

lands
,
in the Vicinity of Edinburgh

,
or the hills surounding

Perth, b ut oc curring more abundantly on the Highland

mountains . It frequent ly grows along with the preceding

specie s
,
with narrow or linear forms of which it may b e con

founded . Like mos t of the preceding spe cie s
,
it is not

common in fru ctification ; we have found it fertile however

0 11 the summit of the Pentlands . I ts spermogone s are oval

or oval-truncat e bodie s, which cons titute the blackish apice s

of the terminal spinule s or ramu scle s Of the laciniae . In

position and appearance they re semble the spermogone s of

C ladonia rangif erina and oth er Cladonias .

CE TRARIA C UC ULLATA (cucullus, a hood) C losely resemble s
in habit C . nico lis, with which it is usually found growing,
b u t is distinguished by it s apothe cia being affixed posteriorly

to the hood-shaped ext remities of the thalline lob ule s . I t

has recent ly be en noticed as a British spe cie s
, b u t is very

rare ; it is an alpine plant
,
growing on ground on the highe st

mount ains, or in Arctic countries
,
to which in Europe it is

chiefly confined . Like 0 . I s landica
,
we have s e en specimens

with a beautiful purple mott ling or discoloration at the base
of the thallus, which would seem to indicat e the existence
in it of colorific principle s .
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and on the trunks and root s of trees on the Shore s of Loch

Lomond and Loch Fine, in Breadalbane, and similar High

land district s ; in many of these l ocalitie s it is found in

abundant fructification . This specie s has a superior and

inferior cortical layer, the former being dense and leathery,
formed Of superimposed rows of polyhedral ce lls very 1n

timately united ; the latter thinner, and formed of more

irregular cell-e lement s . T he medullary filament s are almost

solid
,
the cent ral canal very narrow,

and the septa remote

and thickened . I ts spermogone s occur on the margin of

the thallus in the form of small, smooth, brownish tub ercle s,
with an apical pore or o stiole spermatia linear

,
very

slight ly curved, re sembling in tenuity those of C etraria and

C ladonia . I t s the cae are e longate d and eight-spored the

spore s c lose ly packed, apparen tly in a spiral manner , fusi

form
,
blunted at ends , polyseptate , very pale ye llow or

colourle ss . Some specie s of N ep /iroma occur in the Arctic

and Antarctic region s, there attaining a size and b eauty

which entitle them to rank among the most handsome of

Lichens .

Genus II . PELTIGERA, Willd .

Gen . Char. Thallus b elow veined, fibrillose or spongiose , ac
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quiring a b rown colour in he rb arium. Apothecium sub orb icular ,
affixed to upper su rface of ext remities of e longated orp roduced
lob u les of t hallus , at first cove red b y a ve ry t hin t halline mem
brane or veil, which soon dehisces . (Name fromp elta , a targe t ,
and gero, to carry .)

1 . PE LTI GERA VE N OS A (oena , a vein) . Thallus erect,
small

,
Simple

,
ovat e

,
becoming sub lob ate or fan-shaped

,
dark

green above ,—below white, variegated with brown, thick,
branching veins, which converge into a common pedicle ;
apothecium reddish or blackish-brown, orbicular or t rans

versely Oblong, with a thick margin .

A very elegant, small, not very c ommon subalpine spe

cie s, growing on the mud of walls, and on the e arth in the

chinks of rocks frequ ently about waterfalls, in variou s part s

of the Highlands , as in the vicinity Of B en Lawers and

Blair Atholl and also to a le ss exten t in the Lowlands, as

in D umfries shire . T he ce lls of the medullary tube s and of

the cortical layer have great ly thickened walls
,
and are

l arger and coarser than In any othe r P eltig era we have ex

amined . T he spore s(in a specimen fromReikie Linn, Den
of Airlie, Forfarshire ) are e lliptic-Oblong, t riseptat e, much

broader
,
shorter

,
and more obtuse at the ends than those

Of any o ther specie s of Peltigera ; they more resemble the
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spore s of S olorina or S ticta . I ts geographical range is not

wide : in Europe it is bounded by Lapland on the north

and Switzerland on the s outh ; it occurs in various parts

of North America ; and in the Antarc tic regions only in

K ergu elen
’

s Land .

2 . PE LTIGERA APHTHOS A (ap t t/ice, a disease of the month
in children) . Thallus pros trate , smooth, be sprinkled with

darkish warts, apple-green above, —be low white, reticulate d

with blackish veins, fibrillose or spongiose ; l obe s large,
rounded ; apothe cium che stnut-coloured, ve rtically affixed to

the produced and ascending lobule s, be coming e longated,
with revolute margins .

A large and handsome specie s, growing in moist localitie s

among rocks and moss, and 0 11 mossy tre es, chiefly in sub

alpine district s ; it is not very common in Britain
,
b u t

occurs in Breadalbane and othe r Highland dis tric ts, in the

neighbourhood of the Falls of Clyde, and in similar localities .

In geographical range it extends northward to the Arc tic

regions, where it repre se nt s P . canina b ut doe s not occur

in the Antarctic regions . Its name is derived from its

having been boiled in milk by the Swedes, and given to

their children for th e disease termed ap /it/zm, or
“ thrush .

”

It has been said to posse ss pu rgative, vermifuge
,
and
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syst em of Lichens ; they are here very large and distinct .

T he cortical tis sue , which is properly confined to the supe

rior surface, consists of a serie s of large thick-walled ce lls,
originally or typically globular, b u t which present great

irregularity in form on account of pre ssure in a state of

close aggregation ; they frequent ly exhibit an irregularly

hexagonal form,
giving the cortical tis sue the character of

a honeycomb ne twork, or they are polyhedral . The lowe r

surface is unprotecte d by a distinct epidermic tissue, b ut

is t raversed by venules, which, along with the vertical pro

c esses or fixurm, which they s end off at intervals
, are com

posed of the medullary filament s, or of filaments Similar

there to . The se medullary filament s are broad and branch

ing, and are compose d of a serie s of comparative ly short,
broad

,
somewhat cylindrical c e lls—with walls greatly thick

ened, apparently from internal deposits—which give them a

j ointed appearance . The thecae are e longated
,
narrow

,
and

eight -spored ; the spore s are closely packed spirally
,
and

are fusiform and much e longat ed, pale ye llow,
quadrilocular

or trisept ate, sometime s curved in various degree s in the

Old state . T he young spore is a Simple fusiform cell
,
full

of a grumous or fine ly granular protoplasm this be come s

S eparated into distinct portions, in the same manner as in
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the young state of other spore s we have already described

s epta gradually appear, and the s econdary cellule s are

finally and fully deve loped . T he young spore fre quent ly has

a line ar form
,
and is very delicate and t ransparent ; in this

S tat e it is diflicult to distinguish it from the paraphys e s,
which are filiform and also. very de licate —In studying the
British Pe ltigeras, we have found lit tle difference, save in size

and the number of the septa, in the characte rs of the spore

and the same remark applie s
,
to some extent

,
to the other

cell-elements Of the reproduc t ive and vege tative sys tems .

T he spermogone s,—which in the Pe ltigeras are frequent ly

absent
,
and when pre sent are to b e looke d for on the

margins of the thallus—occur as small obtuse tubercle s,
re sembling the nascent apothecia

,
than which they are

generally more de eply coloured ; their cavity is simple, b u t

very narrow. T he ste rigmata are staff-shaped, almost solid

filament s, somewhat irregular, articulated and ramose at the

base ; they generate , in succe ssion, from their apices, many

colourless, ovoid, transparent spermatia . The se spermatia

differ remarkably in size and form from those of most

other Lichens
,
and more re semble the s tylospore s formerly

de scribed ; b ut there seems no good reason to doubt their

being re ally spermatia—This Lichen is s omewhat widely

distributed, occurring in Europe be tween Lapland and



168 POPULAR HI STORY OF LICHEN S .

Switzerland, over the greater part of North America, in

Chili and other parts of South America, and in India ; in

the southe rn hemisphere howeve r it occurs only on the

is land of Juan Fe rnandez, the fabled scene of Robinson

Crusoe’s adventure s ; and in the Arctic regions it s place is

t aken by the preceding species . I ts specific name is de

rived from it s celebrity at one time in the cure of hydro

phobia ; it formed the basis Of the “ pulvis antilyssu s
”

(dz/ T l, against, and Av’o-o-a , canine madne ss ) of Dr. Mead
,

which consisted chiefly
,
in addition

, of black peppe r . It

was SO lauded as a sovereign cure, that it was admitted

into the London PharmaCOpoeia in 17 2 1 b u t
,
we may add,

very properly expunged in 1788 . In the H istory of the

Royal Socie ty it is mentioned that several rabid dogs b e

longing to the D uke of York were pre served by its means .

In e s timating the chance s of it s e fficacy
,
it is intere s ting to

consider the circumst ances under which the worthy doctor

pre scribed it : the patient was bled and dire ct ed to take
,

for four consecu tive mornings, in warm milk, a dose of his

favourite powde r ; thereafter he was ins tructed to take a

cold bath every morning for a month
,
and for a fortnight

sub sequent ly three times a week 1*

S irHans S loane, in Phil. Trans ,
vol. xx . : Mortimer

,
in Phil. Trans

Dr. Mead on Poisons, 5 th cd., 1818.
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much le s s common than P . canina . We have se en fine

specimens
,
with very large apo the cia, from Switzerland . I t

is spre ad ove r cen tral and northern Europe and Nor th

Ame rica
,
and occurs in K erguelen

’

s Land in the Southern

hemisphere, and in the Arctic regions .

6 . PELTI GERA RUFE S C E N S (ruf esco, to become red) re sem
ble s

,
and grows sparingly along with

,
P . canina

,
than which

it is smaller and thicke r ; it s lobule s are somewhat narrow
,

with e levat ed and crispe d margins
,
and it s apothecia are

ve rtically adnate, Oblong, and revolute . (E . B .

7 . PE LTI GERA SYLVA TI C A (sg loa , a wood) diff ers remark
ably from pre ceding specie s in the pre s ence of urceolat e

,

whit e cyphe llae on the lowe r surface of the thallus
,
which is

non -fibrillos e its upper surface is covere d with soot-coloured

granule s or granular mas se s ; extremitie s of thalline lobe s

b ifid or trifid the apothecia are brownish-red, Oblong-round,
b ut appe ar only to have been found in Britain by Dr. Bur

ge s s
,
as men tioned in the ‘English Botany ’(S chaerers tate s,

“

p rce terD illenium cl Leersium a nemine

I t grows abou t the mos sy root s of t ree s and on the ground

and stone s
,
in subalpine and alpine woods . I t occurs about

the Falls of Clyde, Falls of Mone s s, Inverary, Glencoe, and

o ther parts of the Highlands . With the Older Lichenologist s ,
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we regard this specie s as a S ticta , and quite separated from

the Pe ltigeras by it s cyphe llae . Though very rare in fructi

fication, it some times posse ss e s spermogones similar to those

of S ticta p u lmonaria b ut they are very minute
,
and with

difficulty visible .

Genus III . SOLORIN A
, Pic/i.

Gen . Char. Thallus coriaceous-memb ranaceous
,
veined orfibril

lose b elow . Apothecium sub orb icu lar , affixed to uppe r su rface of

cent ral lob e s Of t hallus at first veiled by a ve ry t hin t halline mem
b rane , which soon dehis ce s , forming an evane scent margin .

This genus is c los ely allied to Peltig era in the mode of

evolution of the apothecium it may b e considered as a

transition-form or connecting link between P eltig era and

S ticta

I . S OLORIN A CROC E A (crocus, saffron) . Thallus, —above
dull green, becoming cinnamon-coloure d when dry, —be low
of a rich saffron-colour, villous, reticulated with brownish

thick veins, -pros trate
,
laciniate-lobate, with crisp margins

apothecia che stnut-coloured, flat, appre s sed .

A very elegant alpine spe cie s
, growing chiefly on granitoid

rocks or on a micaceous soil on the summit s of many of
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our Highland mountains, such as B en Lomond and B en

Lawers . A s in Peltig era , the ce lls of the vegetative system

are ve ry large and distinct . T he thecae are large, e longat ed,
and eight-spored ; the spore s are large

,
broadly e llip soid,

brownish
,
bilocular or uniseptat e, clos e ly packed spirally .

From their size and distinctne ss
,
this is a good spe cies in

which to study the thecae, Spore s, and paraphyse s .

2 . S OLORIN A SA C C ATA (sa ccus, a bag orpou ch) . Thallus,
above bright green

,
be coming

,
when dry

, gre enish-grey,
-below white and fibrillose-gibbous ; apothecia blackish

brown
,
at first appre s sed

,
then depre s sed and saccate .

A les s e legant and le ss common spe cie s
,
growing on ear th

in the fissures of damp and shady rocks in variou s parts of

the Highlands . T he peculiar bagged or saccate character of

the fruc tification is we ll seen only in old plant s . I ts spore s

are thick-walled
,
broadly e llipsoid or oval-oblong

,
bilocular

,

and of a deep brownish tint they are remarkable in being
externally punctat e -granulos e . In germinating

,
they s end

from both extremitie s a colourle ss filament
,
—proce eding

from the endospores
,
—which gradually become s elongat ed

and very ramose .
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UMBILICARIA

N at . Ord . V . UMB ILI CARIACE PE

Pam. Cnar. T lia llus foliaceous , cartilaginou s , prost rate , b elow
fibrillos e ornaked , -affixed by a Single cent ral poin t

,
which is

umb ilicated orre ticulat e-rugos e ab ove , monophyllous and lob at e ,
orpolyphyllou s and imb ricate-lob ate . Ap otliecium always b lack ;
patellate , flat tened, sometimes b ecoming convex,margined , horny,
gyrose (marked by plicate or gyrate furrows) , seldom simple on

s urface orpapillate ; exciple at firs t closed and t halline
,
b ecoming

proper and carb onaceous . (Name from ambitious
,
the navel.)

Genus I . UMBILICARIA
, from.

A very natural and distinct
,
and an e ssen tially montane

or alpine family . Its fruc tification approximate s it to the

Grap /zideae.

1 . UMBILI CARI A VE LLE A (vellu s, a flee ce of wool) . Thal

lu s, above greyish-pruinose, becoming bronze-coloured,
be low from ochroleucous becoming brownish or blackish,
papillose or hirsute apothecia se ssile, appre ssed or depre ssed,
at first papillate, then concentrically plicate, with a thin or

thick margin .

Some varietie s of this Specie s(the Ggrop nora murina of
Olde r authors ) yie ld a fine orchill, and are import ed to a

considerable ext ent into the London marke t from the Nor
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wegian mountains, forthe manufac ture of orohill and cud

bear
,
under the name of “ NorwayRock Mos s,

” or V e lvet

or V elu tou s Moss .

” Spermogones are abundant on some

varietie s, roughening the pale surface of the thallus with

their minute
,

conical black tubercle s , which are either

grouped towards it s periphery or irregularly scat tered they

are immersed
,
very dens e and easily s ectioned, regularly

e llipsoid in figure
,
having a simple cavity . T he st erigmata

are articulated, ramos e , and solid ; spe rmatia ve ry fine and

s traight . In other specie s the spermogone s are le s s easily

re cognized by the naked eve , from the darke r colour of their

thallus . Like mos t of its co-species
,
it grows chiefly on

granitoid rocks, on ve ry high mount ains, or in Arctic and

sub -Arctic regions . On the Mexican volcano of Orizab o it

occurs at a height of b etween and feet , along

with other specie s . I t is one of the Umbilicarias which

constitute the “ Tripe de Roche of sub-Arc tic America and

the Polar regions . This black
,
leathery

,
forbidding-looking

“ Rock Tripe ” is often boile d and eaten by the Canadian

hunte r when pre ssed by hunger ; in Ice land it is frequent ly

e aten in periods of scarcity as a supplement to the more nu

tritiou s “ Iceland Moss
,
and it has been repeatedly men

tioned in the narrative of Polar voyage s as having been the
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2 . UMBI LI CARIA PUS TULATA (p us tu lar, a pock orblister) .

Thallus greyish-pruinose
,
pus tulate, usually b esprinkled with

dark gre enish powdery masse s
,
Olive-coloured when moist

ened
,
-b elow smoothish

,
brownish

,
reticulate-lacunose ; apo

thecia ses sile
,
orbicular

,
somewhat simple

,
with a thick

,
often

roughened margin .

A peculiar and distinct ly-marked species, not uncommon

on granitoid rocks on the tops of various Highland moun

t ains it is seldom found fe rtile , b u t S irW . Hookermentions

having gathered it in fructification in Skye . I t posse sse s a

double cortical layer
,
the supe rior being thin and composed

of small polygonal ce llule s intimat e ly united ; the inferior

comparative ly thick, horny, and very hygrome tric, forme d

of globular
,
thick-walled ce llule s, so c lose ly united that their

individual boundarie s are not re cognizable ; the fre e surface

of the lat ter is marked by the pre sence of an infinite number

of minute conical papillae composed of the same tissue . I ts

the cae are somewhat short and broadened
,
containing one

perfe ct or some time s two abortive spore s ; the spore s are

large
,
oval

,
and muriform or ce llular (containing a great

number of secondary ce llule s
,
arranged in parallel rows like

the bricks in a wall
,
or irregularly) . I ts spermogone s are

rare
,
and occur in the form of isolated obtuse tubercle s ;
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they are immers ed, have a thin, blackish enve lope, a greyish

horny tissue
,
and are apparently devoid of a free cavity .

T he ste rigmata are ramose and s olid
,
clos e ly aggregated

,

forming a mos t c ompact or dense tis sue ; the spermatia

very numerous, fine, and s traight . Subj ec ted to ammonia

cal maceration
,
this specie s yields a ve ry rich orchill

,
and is

largely imported by the London orchill-maker from Norway

and Sweden unde r the commercial de signation of Pu stu

Linnaeus speaks of it as yie lding a red dye ,latons Moss .

and Withering as capable of furnishing also a black paint .

3 . UMB ILI C ARI A POLYMORPHA (wokdc, many
,
and p opgbfi,

shape) . Thallus greyish-p ruinos e or fuliginose , ciliated with

rigid
,
ramose , black fibre s

,
or naked,—be low ochroleucous

or blackish-grey, hirsute or naked ; apothecium s e ssile or

pedicellate, concentrically plicate, margin thin, at las t oblite

rated .

There are several varietie s, depending on the thallus b eing

mono or polyphyllous,—its surface s smooth or roughened
,

and pale ordark-coloured,—it s margins ciliate ornaked
,

and on the varying charac ters of the apothecia . Of the s e

the mos t important and common are var. cylindricu (E . B .

5 2 2 ) in which the thallus is usually somewhat simple or

smooth above, with fimbriate or fibrillose, s ome time s naked,
N
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margins ; and var . deus ta , in which the thallus is greyish

fuliginose and rugos e, with naked margin s . These varietie s,
with their sub-varie tie s, include the Gymp /zom cylindrical,

and p rofioscideu of Olde r authors . They are comparative ly

common on the granitoid rocks of the summits of many of

our Highland mountains ; we have me t with them also at

comparative ly low e levations, as on a wall on the s lope of

a hill a few hundred fee t above the mineral we ll at Inve r

leithen, Peeble s-shire . T he var . (Zeus ta usually occurs at

higher e levations than var . cy lindrical . T he spermogone s of

this spe cie s are frequently abundant, and their pre sence is
indicated by scat t e red, small, black grains re s ting on a

S light circular e levation formed by their bodie s . They are

globu l ar or ovoid, depre ssed or conical
,
their cons tituent

e lements or contents resemble those of U. velleu . T he

thecae are eight-spored, not large
,
b u t very de licate ; the

spore s are also delicate
,
oval

,
simple

,
usu ally colourle ss .

Sometime s thev appear double-walled, have a faint ye llow

shade, exhibit granu lar con tents with a slight septat e divi

sion, and have more of an e llipsoid or oval-oblong form.

They are much alike in all the species and varietie s which

we have examined from home and foreign localitie s
,
with

the exception of U. p us tu la éu . Some varie tie s
,
probably
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5 . UMBILICARIA EROSA(w ork
,
to eat in to

,
or perforat e ) is

distinguished by the re ticulate-cribrose character of the

thallus, which is bronze -coloured,— be low ochroleucous or

brownish and papillose . Apothe cia innate , then appre s sed ,
otherwise re sembling those of pre c eding spe cie s . Spermo

gone s frequently abundant
,
b u t not e asily se en

,
from having

the same colouras the thallus they are small
,
prominent

,

obtuse tubercle s, with an imperceptible pore oros tiole their

s truc ture and cont ent s re semble those of U. ue lleu .

This is somewhat rare r than the pre ceding spe cies
,
b u t

occurs in similarlocalitie s .

6 . UMBILICARIA POLYRRH I Z OS (pita ,
a root) is chiefly dis

tinguished by the fibrillose-pannos e character of the black

under-surface of thallus , and by the apothecia being de

pre s sed , tumid, devoid of a margin, and marked b v lirellze

radiating from the centre to the circumference .

I t s habitat is Similar to that of preceding spe cie s it is

not uncommon in the Highlands
,
and on the border-hills .

All the Umbilicarias when moistened are of a more or le s s

de ep green orolive -gre en colou r
,
becoming greyish

,
bronze

coloured, orblackish in the herbarium. With the marked

difference in colour be tween the natural and dried state
,

e ve ry bot anist is familiar who has colle cted the se leathery
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v ege tations amid the moisture-laden mis ts which almost

const ant ly enve lope the summit s of our higher Highland

mountains .

N at . Ord . V I . PARMELIA CE /E

Farm. Olzur. T /mZZus foliaceou s , laciniate or squamulose
, pro

s t rate orascending
—b e low of different colou r . Ap ollzecium scu

t ellate , normally affixed by a central point . T/zalamium concave

orflat
,
some time s t umid , varying in colou r .

Genus I . STICTA, S ch eb .

Gen . Char. Thallus laciniate -lob ate , expanded from a cen tre ;
b elow tomen tose , and marked by naked gibdi(dis coloured spo ts)
orb y cyp lzellae. Apoth ecia s e s sile , marginal or supe rficial, some
what ob liquely affixed : thalamium at firs t clos ed ornucleiform,

b ecoming e le vated and explanate colou r u s ually similar to t hat
of the thallus or brownishfi’6 (Name p rob ab ly from o

-
n Kro

'

s ,

spott ed, in allu sion to the gib b i and cyphe llm.)

T/mllus below gibberose g iédi ua/red .

1 . S T IOTA PULMONARIA(p u lmo, the lungs ) . Thallus cori
D e N otaris, Osservazioni sul Genere S ticta in the Memorie della

Reale A ccad . delle S cienze di Torino,” 2ud s erie s
,
vol . xii.

,
and in Giorn .

B ot . Ital.” Ann . ii. D elize
,
L

’

H ist . du Genre S ticta
,
1822 .
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accous
,
—above greenish or olive-coloured

,
de eply reticulate

lacunose
,
usually roughened by pale soredia

,
—below brown

ish-tomentose
,
with white gibbi; laciniae broad, e longated,

sinuate-lobate
,
extremitie s retuse-truncate apothecia nor

mally marginal, rarely superficial .

A common and handsome species
,
growing on the rugged

bark of old fore st-t ree s, particu larly the oak
,
and also some

times on damp rocks . Corticolous specimens are frequent ly

abundant ly fertile ; saxicolous forms are generally dwarfed

and sterile . I t s the cae are long, narrow,
s lender

,
and eight

spored the spore s are of medium size
,
e llipsoid

,
some time s

more oblong
,
rounded at the ends

,
bilocular

, and pale ye llow .

T he spermogone s may b e recognized as minu te
,
depre ssed

,

brownish punc tuations
,

s cat tered over the surface , and

chiefly t owards the periphery
,
of the thalline lobe s . They

are globular or nu t-shaped, unice llular, easily enucleated

from the thallus
,
and have a scarce ly visible ostiole . T he

sterigmata are simple or branching, and consist of a serie s

of cubical
,
rounded, short articulations . T he spermatia are

generated late rally fromtheir supports, orfromthe upper and

oute r surface of the constituent ce lls
,
s o numerous ly as to

give the sterigmata a somewhat brist ly appearance they are

linear
,
straight

,
squared at both ends, and ve ry minute . In
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goods
,
by the peasantry in various part s of the Scotch Low

lands
,
where the Lichen is one of the “

crot t le s ;
”
in the

north of Ireland, where it is called Haze lRag,
” or Haze l

Crot tle s in H erefordshire
,
whe re it is called “ Rags, and

in other English countie s ; in the Is le Of Man ; as wel l as

in different parts of Germany and France . This specie s is

one of the larges t and mos t handsome of the British S tic tas

b u t the genus at tains it s maximum deve lopment only in the

Tropics
,
where it s specie s pos s e s s a great size and b eauty

,

frequently cove ring the trunks of huge fore s t-t ree s . Stictas

are also among the mos t handsome of Antarctic Lichens
,

such as S . eudoct rysu, which has a beautiful golden-ye llow

thallus
,
and is abundant in Fu egia, Juan Fernandez, and

N ew Z ealand . I t is curious
,
in regard to the geographical

range of Lichens
,
to remark that the S tic tas appear to b e

subs tit u te s in the An tarc tic regions for the Umbilicarias
,

which are large ly developed in the Arc tic regions
,
whe re

S tict as are altoge the r abs ent . S . p u luzouuriu occurs on the

Himalayas, and in othe r parts of the world, b u t doe s not

appear to b e wide ly diffus ed .

:3. S T I OTA S OROB IOULAT A (aerobiculu s , a lit tle furrow) .
Thallus above greyish-gre en

,
deeply or s lightly re ticulate

lacunos e
,
usually roughened by lead-coloured soredia

,
—b e
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low brownish-tomentose
,
with white gibbi laciniae broad

,

rotundate -lobate apothecia normally superficial
,
b u t rare .

Habitat : mos sy and damp t runks of t re es in subalpine

woods . We have found it abundant ly on the shore s Of

Loch Lomond
,
and have specimens in good fructification

from Inve rary . I t also occurs among mos s on rocky ground

on the Pentland and Malvern Hills , and similar localitie s .

This species has be en found on the Himalayas . I t s. spore s

are fusiform and much e longated, bilocu lar or uniseptate,
pale yellow,

re s embling those of Peltig era , which genus

this specie s also re s emble s in the s truc ture of its vege tative

syst em. We have found fusiform e longat ed spore s in some

N ew Z e aland and other foreign spe cie s which we have

e xamined . T he spore s of most of the British S tictas are

similar in general characters to
,
b u t intermediat e in size

and form be twe en
,
the long, narrow,

almost linear
,
fusiform

spore s of S . scroé ieulu lu and the broadly e llipsoid
,
short one s

of S . p u lmouurzu ; they are als o inte rmediate in size and

form be twe en the spore s of Pe ltig era and S olorlu u . In the

young as we ll as the old s tat e t he spore -ce ll cont ains an

amorphous mass of granular matt e r .

Tfia llu s below excava ted lg/ w/zile cyp /Lelluz.

3 . S T I OTA LIMB AT A (limdus, a border) . Thallus mem
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branaceou s
,
—above greyish orbrownish, smooth, Often mar

gined by grey soredia
,
—be low ochroleucous or greyish-to

mentose cyphe llae plano-concave ; laciniae rotundate-l obate ;
lobe s entire or crenate ; apothe cia superficial . (E . B .

A small form growing on mos sy tre e s and rocks
,
in moist

Shady place s
,
as about the Falls of Clyde and the shore s of

Loch Lomond .

4 . S T IOTA FULI G IN OS A (f u lz
'

go, soot) is distinguished

chiefly by the fuliginose-furfuraceous charac ter of the uppe r

surface of the thallus , and by the apothe cia having a ciliate

radiose margin
,
with fugacious cilia .

N ot a verv common specie s, growing among mos s chiefly

on moist rocks, as at the Falls of Clyde
,
or on t re e s, as

about Loch Lomond it is rare ly found in fruit . In general

appearance it re semble s Pellz
’

yem sylz
ru tiea

,
differing from it

chiefly in its rounded
,
rugose l obe s

,
cove red with an isidioid

or furfuraceous efflorescence , and in its normally s e s sile
,

orbicularapothecia .

5 . S T IOT A MAOROPH YLLA (p a /cpé e, large ) , as its name

import s
,
is a very large -lob ed form,

which has be en found

on rocks about the Turk Cascade
,
on the Turk Mount ain

,

and on Cromaghan Mountain in the V l cmity of Killarney,
Ire land . I t some time s at tains a diame ter of a foot or up
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ceding chiefly In the upper surface Of the thallu s being

smoothish and margined with golden-ye llow soredia, the apo

thecia marginal
,
and their margin some times golden-ye llow .

(E . B .

I t re semble s the preceding also in its habitat and in

being rare in Britain . Like S . uzaorop bj/ lla , it is by some

regarde d as a doub tful native . We have seen it only from

the N ew Fore s t , Hamp shire .

Genus II . PARMELIA
,
Aob .

Gen . Cb ar. Thallus foliaceou s
,
pros trate

,
expanded horizontally

from a cent re upper and lowe r su rface s d iffering in charac te rs ,
lat te r u sually subfibrillos e ; variou sly lacinia te or squamulose .

Apoth e c ium s c u te llate
,

s e ssile
, supe rficial, varying in colour,

and diff e ring in colou r from the t hallus ; margins at firs t clos ed

or connive nt . (Name p rob ab ly from p arma ,
a round b u ckle r, in

allusion to the appearanc e of the apot h ecium.)

Tb a llus lact f/‘t la te-loba te lobes rounded
,
subasceudlug .

1 . PARMELIA AMPLISSIMA(a b /p lus, large ) . Thallus grey
ish-glaucous

,
membranaceous, be sprinkle d with blackish

green glomeruli
,
—be low brownish-tomentose (occasionally

with scat tered cyphellae ) laciniae e longated, sinuate -lobate,
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are ola ; in general appearance they res emble the nascent

apothecia, which howeve r have no are ola and are le ss de

pre s sed at the apex .

2 . PARM ELIA PERLATA . Thallus greyish-glaucous , mem

branaceou s
,
frequently sorediiferous

,
e spe cially at margins,

be low brownish-black
,
s omewhat naked ; laciniae imbricat e

lobate lobe s naked or ciliat e at margins . Apothe cium tur

binat e
,
che s tnut-coloured . (E . B .

A comparative ly c ommon corticolous and saxicolous spe

cie s in lowland and subalpine dis tric ts ; it is rare however

in fructification . Spe cimens in fine fruit may b e s een in

Tuckerman’s ‘Lichene s Americas Septentrionalis ex siccati
’

On ammoniacal maceration it yields a fine orohill

and for the manufac ture of orchill it is imported to a cousi

derab le ext ent into London, from the Canary Islands , under

I t occurs likewise onthe name of “ Canary Rock-moss .

the Himalayas
, in Ceylon, and other parts of the world .

3 . PARME LI A C APERAT A (cap ero, to wrinkle ) . Thallus

ochroleucous
,
membranaceous , frequen tly granulose-pulve

rulent above
,
—be low blackish

,
rough

, at length rugo se

plicate . Apothecium che stnut-coloured margin crenulate
,

pu lverulent . (B B .

A lso a common corticolous and saxicolous spe cie s in low



PARMELIA . 191

land regions
, b ut rarely found fertile ; on mois t and shady

rocks the surface of the thallus Often becomes thickly gra

nulose-pulve rulen t . In the north of Ire land
,
under the

name of S tone crot tle s
,

” and also in the Is le of Man
,
it was

u sed by the peas ant ry to yie ld a lemon-coloure d dye for

woollen fabric s . I t occurs on the Himalayas
,
on the we s t

coast of South America, in V an Diemen
’
s Land

,
and other

part s Of the world . We have seen it in fine fructification

from the Pent land Hills, ne ar Edinburgh .

4 . PARME LIA L/E TE -VIRE N S (vireo, to b e gre en) . Thallus
membranaceou s, smooth, dull green, b ecoming pale -brown

when dry, -below brownish-tomen tos e , rarely cyphe llate

laciniae sinuate -repand, rotundate-lobate . Apo thecia reddish

brown margin entire orcrenulate .

I t s common form,
var. b erbaoea , has a simple, orbicular,

broad-lobed thallus .

A not uncommon corticolous and saxicolous specie s in

mois t, shady place s , in lowland and subalpine dis tricts .

I t s spore s are broadly fusiform or e llipsoid, rounded at the

ends
,
bilocular or uniseptate and pale lemon-ye llow. T he

charact ers of the spores as we ll as the occasional pre

sence of cyphe llae justify, in our opinion, the Olde r authors

in placing this species in the genus S ticta, under the name
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of S tic ta b erbaoea . I ts spermogone s re semble those of Par

melia amp liss ima and S tic ta p u lmonaria .

Tb a llu s sinu a te-la cinia te laoiuza opp ressed, iuzbzz
'

oa te lu

ceu lrtf
’
uga l.

5 . PARMELIA PLUMBEA(p luuzbum,
lead) . Thallus mem

branaceou s-coriaceou s
,
lead-coloured, —below from pale b e

coming bluish-pannose ; l aciniae gradually dila ted from centre

t o circumfe rence, b i or t ripartite
,
—Old one s zoned ; mar

gins slightly sinu ate extremitie s rounded
,
crenat e centre

at length imb ricate , microphylline . Apothe cia red, some time s

aggregated in groups or in dark patche s
,
margins concealed .

A corticolous spe cies not u ncommon in many parts Of

the Highlands
,
as around Arrochar

,
Inverary

,
Ab erfe ldy

and in some parts of the Lowlands
,
as D umfries shire . We

have found it abundant on t re e s
,
e spe cially the ash

,
be tween

Tarbe t and Arrochar, on Loch Lomond, and Loch Long .

I ts thallus is ve ry tough and l e athery
,
it s medullary tis sue

v ery compac t and almos t devoid of air-lacunae, and its gonidia

have a bluish tint , as in Peltig era . I ts spe rmogone s occur

chiefly towards the periphery of the thallus
,
—some time s

arrange d in arc s paralle l to the zone s of the Olde r thalline

l obe s, —in the form of isolated
,
somewhat indis tinc t tuber

c le s with a brownish and sub s equent ly blackish apex . Their
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I t Often grows be side a following specie s
,
P . s tellarz

'

s
,
to

some varie ties Of which it bears a c lose re semblance . I t

would appear that the se specie s some time s graduate into

e ach othe r not only in the charac ters of the thallus
,
b ut in

those of the spore s, which in both re semble the spore s of

Pbysoia olliarz
’

s
,

‘

with the excep tion that they are usually

smaller . In P . p u lveru leu ta the spore s we have found to

differ in Size in spe cimens from diff erent localitie s ; they are

some time s as large as thos e of P/zysoia otliarz
’

s , having a

form like the figure of 8
,
being bilocular and dark-brown

when mature , apple-green when younge r . T he protoplasmic

amorphous cont ents of the young thecae contain frequent ly

a conside rable quantity of oil-globule s . Under a lens the

spermogone s may b e re cognized about the centre of the

thallus in the form of pruinose cone s
,
orof tube rcles having

a cracked and s te llate apical pore the former are isolated
,

the lat te r aggregated spermogone s . Their tissue is whitish
,

hygrome tric, and dense ; their interior divided int o sinuous

cavities or compartment s ; their spe rmatia linear
,
st raight,

and so numerous that when mixe d with a drop of wat er they

immediate ly rende r it turbid .

7 . PARME LIA S T E LLARI S (s tella , a s tar) differs from the

pre ceding chiefly in the thallus being naked
,
not pruinose

,
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and whitish-glaucous be low of similar colour
,
brownish

fibrillos e . T he laciniae of the thallus vary in length and

breadth
,
are closely arranged in a s omewhat imbricate man

ner or are discre te, frequent ly e longate-fibrillose, as wel l as

more or le ss deeply incised
, at the margins,—flat tish or

arched towards their extremitie s
,
and some time s sorediife

rous . One of the most common forms re semble s Pbysoia

ciliam
’

s in having a ciliated or fibrillose margin
,
and was at

one time c las sed with that specie s in a s eparate genus
,
named

after one of the most distinguished of British Lichenogra

phers, B orrera . (B . tenella of older authors—E . B .

A common specie s, growing on roadside walls and t re e s .

I ts spore s are us ually s omewhat smaller than those of P .

p a l
-
oeru leu ta ; they are also more oval, often s lightly curved

and tapering at the extremitie s, though, being notched or

const rict ed at the centre
,
they also re semble the figure 8 .

Their out e r wall or epispore is thick ; the endospore s are

large and spherical, and occupy the two compartment s into

which the spore is divided by its central septum. T he

latt er
, in the proce s s Of germination, generate the germ-fila

ment s, which burst through the epispore, b ut are otherwise

unconne c te d therewith . I t s spermogone s are scat tered
,

small, black, ob tuse tub erc le s ; their cavity is plurice llular



196 POPULAR HISTORY OF LI CHEN S .

and their spe rmatia straight . This spe cie s is found in the

Antarctic regions, in North America, Aus tralia, and other

foreign countrie s .

8 . PARMELIA OERAT OPH YLLA (e s’pa s, a horn) . Thallu s
membranaceous, whitish-glaucous

,
be low pitch-coloured

,

smooth ; laciniae sinuate-mu ltifid, somewhat convex or

rounded ; at their extremitie s inflat ed, imperforate, fringe d

or tipped with pale soredia . Apothe cia reddish-brown
,
some

time s sub pedicellat e and C Up
-shaped

,
becoming explanate,

margin entire . This specie s varie s great ly in the d'

iscretenes s ,
size, and mode of division of the laciniae, and in the ascend

ing or inflexed, inflated and sorediife rous characters of their

extremities ; the laciniae are frequent ly
, e specially t owards

their ext remitie s, black-punctate , or as if pricked ove r with

a thick serie s of black point s
,
to such

'

an extent that one

variety is denominat ed mu ltip uue ta .

One of our commone st British Lichens
,
growing abun

dau t ly on t re e s
,
rocks

,
and walls

,
almost everywhere . In

the vicinity of Perth it is exceedingly common on the

branche s and st ems of the fir, and on heathe r and other

Shrub s in the hill-woods on boulde rs
,
e spe cially granitoid,

which are plentifully scattered ove r the face of the country ;
and on eve ry roadside wall . I t is also frequent in High
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implie s
,
on rocks and s t one s

,
b u t also on tre e s

,
in l owland,

subalpine, and alpine dis t rict s . Like the pre ceding, however,
it is rare in fructification ; in . this neighbourhood we have

met with it fertile on t re e s near Pitkaithly We lls
,
and on

granitoid rock s and boulders on Birnam Hill
,
D unke ld . I t

appe ars to b e more frequen tly fe rtile in highland than low

land districts we have found it abundan t ly so on B en Lo

mond and the neighbouring mount ains . In its mos t common

form
,
in l owland dis trict s

,
the laciniae are broadish, deeply

retic ulated acunose
,
with s omewhat naked margins, smooth

or cov ered with a pulveru lent
,
furfuraceous or isidioid offio

rescence . A saxicolous variety(var. ouzp b a lodes ) , pe culiar

t o subalpine and alpine districts
,
has a smoothish

,
shining

,

bronze-coloured thallus
,
with broadish

,
slightly reticulate

l acunose lacinim,
having sometime s black-ciliat e margins

this is the Parmelia omp b a lodes of older au thors it is com

mon on boulde rs and rocks on all our Highland mountains .

We have found the se varietie s pas sing insensibly into each

othe r, e spe cially in re spe ct to colour . T he lat te r varie ty is

probably more frequent ly fertile ; its apothecia are larger
,

more irregular in form
,
some time s confluent

,
and u sually

have a crenate margin ; it s spore s, in the specimens we have

examined
,
are oval or e l lipsoid

,
simple

,
of medium size

,
pale

ye llowand double-walled .
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P . saa
'

a tllis has a wide ge ographical range
,
occurring in

Spitzbergen and otherArctic islands ; in Cockburn
’

s Island
,

Graham’

s Land, and other parts of the Antarc tic regions ;
on the Mexican Ande s

,
and many dis trict s of temperate and

Arc tic North America ; in Brazil, Chili, and othe r parts of

South America in the Mauritius
,
and similar warm islands

and countrie s . In northe rn and mid-Europe it is very abun

dant . I t has been forage s used by the peasantry Of Scan

dinavia, Scot land , and othe r countrie s of northe rn Europe ,
t o yie ld a brownish or brownish-red dye forthread, yarn

stockings
,
nightcaps

,
and similar goods of home manufac ture .

In Scot land it is one of the mos t familiar crottle s
,

” and is

also known under the name of Stane -raw
,

”
or S taney

rag . N ot only do the peasantry u se it in the way we have

mentioned
,
b u t it would appear

,
upon the evidence of the

Border ballads, that the Borde r fairie s were some time s ha

bited in tunic s dyed with this Lichen . Like the fe ld-elfin

of the Saxons, the usual dre ss Of the fairie s is green though

on the moors they have be en some time s Ob se rved in heath

brown
,
or in we eds dyed with Stone-raw or Lichen .

” (Min
strelsy of the Scot tish Borde rs, vol. ii. p . In Shet

l and this Lichen , in common with the dye prepared from it,
is called S crot tyie it is there found common on argilla
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ceou s, b u t rarely on magne sian, rocks, and is always collected

in August or autumn
,
because at this period riche st in co

louring mat ter . T he Norwegian and Swedish peasantry u se

it to dye their home-made garment s, some time s adding Par

me lia p arie tiua , or alder-bark . In Scandinavia it appears

alwavs to have be en re ckoned most honourable for the inha

b itant s to weave their own cloths
,
—to make and dye their

own ves tments . T he primitive cust oms of ourown auce s

tors in this re spect have been almost comple tely dis sipat ed

by the introduction of s team
,
and the progre s s, hand in

hand
,
of science and art . This Lichen was once u sed in

medicine as an astringen t ; by the ancient s it appears to

have enjoyed a ce lebrity as a sove reign remedy for epilep sy

and the plague and even Hippocrate s is said to have pre

scribed it in the disease s Of women .

T he varie ty omp b a lodes yie lds readily to boiling wat er a

deep brown, and, on ammoniacal maceration, a reddish

brown colouring matter
,
which has also been much u s ed by

the peasantry of various countrie s of northern Europe in the

dyeing of woollen fabrics . I t is the A laforel-laf of the

Swedish and Norwegian peasant, the black cro tt le of the

Scotch Highlander
,
and the kenkerig of theWe lshmoun

taineer. In Ire land it was prepared for u se as a dye by
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growing on Old walls about Moffat t
,
D umfries shire . I ts

thallus frequen tly be comes the seat Of a sorediiferous , furfu

raceous
,
or isidioid efllore scence ; in such state s we have

found it on Kinnou ll Hill and e lsewhere round Perth . I ts

spermogone s are the black point s s cat t e red frequent ly ove r

the thallus ; they are globular, ve ry minute , with a simple

cavity the spermatia are s traight and very numerous .

11 . PARMELIA OLI VA OE A (olioa , the olive ) . Thallus mem
branaceou s

,
deep Olive—brown , smooth, rugulose, sometimes

furfuraceous or granulate-farinose— be low paleror blackish,
roughened

,
smooth at circumfe rence l aciniae plicat e, rotun

date-lobate lob e s appre ssed . Apothecia of similar c olour

to thallus
,
or che stnut-coloured margin inflexed

,
at length

rugose or crenate . (E . B .

A c ommon corticolous and saxicolous specie s on roadside s

and the outskirts of woods in lowland dis trict s . On t ree s
,

such as the oak and ash
,
it is usually fertile ; on s tones

and rocks it is gene rally degenerate and sterile . I ts thecae

are short
,
small

,
ovoid

,
and eight-spored ; the spore s small

,

roundish, colourle ss, double -walled, re sembling those of Cor

uioularia ; the paraphyse s are v ery delicate .

12 . PARMELIA FA H LUN E N S I S (Pa/ dun, a Swedish mining
village ) . Thallus subcartilaginous

,
smoothish

,
bronze or
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varietie s are in their habitat montane or alpine , growing on

rocks
, chiefly quartzose or granitoid, on many of our High

land mountains
,
such as B en Nevis and Loch-na-gar: from

the latte r locality we have seen specimens of the common

varie ty and var. s tayia in fine fru ctification . On tearing

across the lacinu lae of any of the forms, it will b e seen that

the medullary tis sue is quite white
,
and that the very dark

colouring matte r is confined to the cortical layer . In var .

tris tis the spe rmogones may b e observed roughening the

lacinulae, as in Rama lina s cop u lorum,
with their rounded

tubercle s ; they are globular, and open by an os tiole . T he

spermatia are linear and s t raight . This specie s has been

s aid to vie ld a brownish or reddish colouring matter ; if S O,
it must

,
at least

, b e of que stionable utility .

13 . PARMELIA AQUILA (aguz
’

lus, sun-burnt or swarthy) .

Thallus ches tnut-coloured
,
membranaceous-cartilaginous

,

sometimes greyish-pruinose
,
—below paler, black-fibrillose ;

segment s sinuate-lacinulat e, imbricate , convex at centre
,

explanate at periphe ry . Apothe cia brownish-black ; mar

gin entire , thick . T he thallus some time s become s crusta

ceou s and uniform, or subradiose at pe riphery . (E . B .

A common specie s on rocks on or near sea-coas ts it

is frequent on the Pent lands
,
Arthur’s Seat

,
and at Caro
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line Park, near Edinburgh ; and on various hills around

Perth .

14 . PARMHLIA PARI E T INA p aries , a wall) . Thallus yel

low ororange-coloured, membranaceous,—be low whit e
,
Oh

sole telyfibrillos e ; laciniae flat or lobat e , disposed orbicularly,
or microphylline-squamulose . Apothe cium of similar colour

to the thallu s ; margin e levated, very entire .

A most protean Lichen, and at the same time one of

the commone st specie s
,
growing on tree s, palings, rocks,

and stone s, almost everywhere, in lowland district s ; it is

abundant
,
and in fine fructification

,
on roadside walls and

hedge s, -hence prob ab lv its Scandinavian name ,
“ Wag

laf.” The re are a great many varie tie s, dep ending primarily

on the characte rs of the laciniae, and s econdarily on the

colour Of the thallus and the characters of the apothecia .

The thallus may b e macro or microphylline ; the laciniae

may b e broadish and rounded, linear and t runcate , Simple

or lacerat e-dissected
,
conc ave , flattened or ascending t owards

p eriphery, naked or granulose, imbricate or complicate in

their arrangement . T he thallus may have more or le ss of a

reddish or gamboge-ye llow tinge ; in moist shady situations

it is gene rally gre enish or bluish . I ts surface is frequent ly

granulose . or pulverulent, and it sometime s degene rate s into
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a leprose, amorphous mas s of the charac ter which we have

alre ady de s cribed as that of the Old genus Lep rarz
'

a (var .
otrtdz

'

s
,
E . B . T he apothe cia have s ome time s more

or le ss of a red tint, their margin disappears, they become

irregular in form
,
and Oft en confluent or c lose ly crowded

(E . B . 17 95 ) at other time s they are of very minute size
,

though very numerous . One variety, Ca udelarz
'

a
,
—so calle d

from being used by the Swede s to dye the candle s s et apar t

for their re ligious ceremonie s
,
—has late ly been transposed

by Mas solongo into a s eparat e genus (Caudelaria vu lgaris)
I t is microphylline, lacerate-dissected, and the margin of

the apothecia granulose -pulverulent . On mois t and Shady

parts of walls
,
frequently cove red orintermixed with cob

webs and dust, we have noticed a white-variegated con

dition of the thallus this will b e found on inspection to

b e due to the partial de s truction, probably by insects, of

the cortical laye r and of the surface of the apothecia, there

by exposing the subjacent white, cot tony, medullary layer .

There is a double cortical laye r
,
—the superior ye llow

,
and

consisting of thick-walled ce llules c lose ly aggregated the in

feriorwhite, composed of similar ce ll-e lements, more hygro

metric, and giving off numerous filamentous fixurae from its

under-surface . The paraphyses are linear
,
claviform

,
com
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ends Of the spore
,
—from the endospore s or membrane of the

cavitie s which contain the nuc lear masses they are usually
dilated at their origin

,
b ut almost immediat ely bifurcat e,

e longate, and ramify . In proportion as this fi lamen t grows

the protoplasm of the spore dec rease s
,
while it s cavity in

crease s, the deposits of the epispore gradually disappearing,
like the albumen of a cotyledon, for th e nourishment of the

young germ. Other spore s having a small supply of pro

t
'

Oplasm also pos s e s s a thick epispore, whose thickened de

posit s are absorbed in proportion to the growth of the germ

filament ; while on the other hand it frequent ly happens

that spore s rich in protoplasm have ve ry thin walls
, as in

Leoauora p a llesoeu s, var. p arella . T he spermogones of P .

p arie tiua are small tube rc les scattered or grouped towards

the periphery of the thallus their s t erigmata are short, ra

mose, very irregular filament s, composed of de licate cubical

ce llule s
,
which afterwards become nearly solid from thicken

ing deposit on the inte rior of their walls . T he spe rmatia are

small and s traight
,
and mixe d with an abundant mucilage

they are deve loped late rally from the s terigmata
,
or from the

upper and oute r surface of their cons tituen t ce llule s .

Chemical analysis has dete ct e d in this Lichen ye llow and

red colouring matters, - the former being p arletla lo or obry
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sap/lame acid, which is one of the colouring matt ers Of offici
nal rhubarb several alimentary principle s

,
as gliadine

,
starch

,

sugar
, gum; s everal medicinal subs tance s, as resin

,
bit ter

mat te r
,
gallic acid

,
and a pe culiar e thereal oil ; be side s wax,

stearine
,
chlorophyll

,
and some s alt-s

,
as carbonate of lime .

In young plants we have me t with bundle s of acicular crys

tals
,
re sembling the rhaphidian bundle s of many phanero

gamic plant s, which consis t generally of phosphate or car

bonate of lime . It s ye llow colouring mat te r has been abun

dau t ly employed by the pe asantry in various count rie s of

northern Europe for dyeing woollen goods . T he lat e Dr.

Johnston Of Berwick, in his intere sting Botany of the East

ern Borders
,

’

mentions that about Wooler children collect

it at Eas ter
,
for dyeing their Pasque eggs . So lat e ly as

1815 it was commended as a sub s titute for quinine and

Cinchona bark in intermit tent fevers ; and it has in many

Other diseases been employe d as an as tringent and febrifuge .

*

This Lichen occurs sparingly in the Arctic regions
,
and is

found in South America and otherforeign countrie s . Under

the name of “ Common yellow Wall-moss
,

”
it is to b e me t

S ander : Die Wandflecht e ein Arzneymit t el welches die Peruv . Rinde

nicht nurentbehrlich macht , sondern die auch an gleichart H eilknuft en uber
trifft . 4to

,
S onderhausen, 1815 .
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with in the shops of the London herbalists, b eing probably

kept chiefly forthe purpose s of the bird-stuffer . *

15 . PARMELIA E LE GAN S(eleg ans, handsome) . Thallus ver
milion or orange-red

,
membranaceous-cartilaginous, smooth

on both side s
,
white be low

,
sometime s granulose above, ste l

late Orradiose ; laciniae torulose , linear, lacinulate, somewhat

discre te, convex . Apothecium of similar colour t o thallus .

(E . B . 2181, var. orbicularis . )
N ot uncommon on rocks and stone s in lowland as wel l

as subalpine oralpine districts . I t occurs on the granitoid

rocks of the summits of some of the highe st mountains .

On Orizab o
,
it was found at an e levation of fe et ;

by Agassiz it was seen on the summit of the Jungfrau and

on othe r lofty mountains it constitutes the last form Of voge

tation
,
at taining a greater height sometime s than even Leci

dca g eograp b ica . It occurs also in the Arctic regions . I t

some time s resemble s
,
on superficial examination, small and

reddish varietie s of the preceding specie s .

Tb a llus squamu lose squamu les imbrica te-loba te .

16. PARMELIA HYPN ORUM. Thallus dull-greenish
,
b e

Forreferences to the chemistry of p arie tz
’

ua see Rochlederand Heldt
,

Annalen derChem. und Pharm., 1843 Herberger, B uchner
’

s Repertorium,

1834 S chlossb erger, Pharm. Journal, 1848 .
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glomerate thallu s,
'

or to b e formed of a series Of super

imposed
,
bu t confused

,
laye rs of thalline tis sue . Many of

the specimens are irregularly fissured on the surface, the

fissure s apparently pas sing int o an Obsolet e c entral cavity,
which has probably be en the base of at tachment of the plant

to the twrgs of t re e s . This attachment has probably been

very loose ; the Lichen has be en detached by the wind, and

from rolling along the surface of the ground
,
from a peculiar

curling in or involution of the foliaceous thallus
,
as we ll as

from repeat ed growths of secondary thalli u pon the parent

thallus
,
the pre sent form has been apparent ly produced . I t

is contrary to all analogy to suppose that this Lichen has

b een free or non-adhe rent from birth ; at the s ame time it

is evident that it has grown and increased in Size subsequent

to the pe riod of it s detachment from it s base of support .

While this is a rare instance of a plant growing vigorously

after all connection with it s base of support has be en s evered
,

it illustrat es
,
in a mos t conclusive manne r, the fact that the

nutrition of Lichens is Oft en wholly independent of soil
,
and

it also exhibit s the influence of epithalline growths
,
of the

multiplication of secondary thalli, in modifying the form of

Lichens . It would appear however that we are not rigidly

bound down to the nece ssity o f believing that this Lichen
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must
,
at some period of its life

,
have been fixed to

,
or deve

loped from some bas e of support ; forwe shall afterwards

see that Pallas
,
and Eversmann

,
and other Asiatic t rave llers

assert that the manna Lecanoras of the neighbourhood of

Lake Aral are free ab initio
,
and never contract any at tach

ment s or adhesions . T he te stimony of t rave lle rs
,
in regard

to the occurrence of e rratic Lichens having a fre e or non

adherent thallus
,
has hitherto been re ceived with consider

able suspicion ; it is now however corroborated by the ex

istence of this erratic Parmelia in Britain .

We have s een only barren spe cimens and
,
in the ab sence :

of the fructification, the specie s to which the plant belongs

cannot b e accurately de te rmined . I t s charac ters approxi

mat e it most closely to P . p ulcb ella, var. ca sia . T he thal

lus is whitish-glaucous, smoo th, shining, occasionally exhi

biting a few scat tered
,
punctiform,

white soredia
,
cartilagi

nous-membranaceous,—be low brownish, with brown fibre s

laciniae vary in size and mode of division, are ve ry convex,
much curled and twisted at margins , many of them broad

ened and rounded at their apices .

T he genus Parmelia include s some of the large st and

most handsome both of foreign and native Lichens . T he

Parmelias have been popularly denominated the “ Leaf
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Lichens or Shie ld-edge Lichens, in allusion to the ap

pearance or re semblance s of their thallus or apothecia .

N at . Ord . V II . LE CAN OREAca n .

Cb ar. T b allus crustaceous , efligurate or u niform. Ap o

thecium s cute llate
,
s e s sile , supe rficial : tb a lanziwn concave or

flat tish , frequent ly b ecoming t umid, varying in colour .

Genus I . LECANORA
,
Acb .

Gen . Cb ar. Thalamium always naked
,
normally immarginate ,

flat ortumid . (Name from Amati/ 77, a dish orplatt er, in allusion
to the form o f the apothecium.)

T/ta llus squamu lose centra l squamu les crowded into an

areola te crus t .

1 . LE OAN ORA ORA S S A (cra ssus, thick or fertile) . Thallus
greenish-grey, usually white-pruinose, —below black, white

at circumference ; peripheral squamule s subradiose-plicate ,
Incised-lobate , rounded and crenate . Apothecium appre ssed

,

brick-coloured ;margin tumid, at length evane scent . (E . B .

1893, var. caesp itosa . )
There are s everal varietie s

,
depending on the form and

arrangement of the central and peripheral squamule s, the
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Parmelia p arietina , P . elegans, and Lecidea aurantia ca .

T he L . rnurorurn of E . B . (215 7 ) is S chaerer’s L . ca lloyoisnia ,

which has broadish and flat peripheral lacinim.

“ 99 Tb a llus uni orin .

a . Ap otb ecia black or brown .

3 . LE OAN ORA ATRA (a ter, black) . Thallu s glaucous or
whitish, cartilaginous, usually becoming granulose-verrucose :

hypothallus black . Apothecium very black(at all s tage s of
its deve lopment ) , naked, frequent ly tumid margin entire or

crenulate . T he thallus or apothecia sometime s sorediiferous

or variolarioid : the lat ter vary great ly in size and numbe r

(E . B . 940
,
var . oulyaris) .

A very common specie s
,
growing on t re e s

,
rocks

, and

walls in lowland and subalpine regions . In the neighbour

hood Of Perth it is abundant on old roadside-walls . Corti

colons forms frequent ly re semble a following spe cie s, L . su b

f u sca , whose apothe cia frequent ly become black ; b u t they

are distinguishe d therefrom by their apothecia being very

black ab initio. I ts spore s are oval, of medium Size
,
colour

le ss, double-walled they vary in size in specimens from dif

ferent habitat s . T he young spore s frequently cont ain a cen

t ral globular ce llu le, surrounded by coarse granular matter ;
the se disappear as the spore s arrive at maturity

,
their con
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t ents becoming homogeneous . I ts spermogone s occur in the

form of minute black tuberc le s
,
round which the cortical

tissue appears raised or torn on s ec tion Of the white me

dullary tissue they appear as greyish spots . T he spermatia

are very numerous
,
s traight

,
and of extreme tenuity

,
re s em

bling masses of needle s .

4 . LE OAN ORA SUB FUS C A (su b, somewhat, f u sca s, brown) .
Thallus whitish

,
somewhat cartilaginous

,
smoothish or gra

nulate-verrucose hypothallus white . Apotheciumbrownish
,

frequently becoming blackish
,
some time s greyish-pruinos e .

There are many varie tie s, or corticolous , saxicolous, and mu s

cicolou s forms
,
depending on the varying characters both of

the thallus and apothecia . T he thallus is sometime s rimulose

areolate
,
papillose or contiguous

,
and of a ye llowish or green

ish colour ; it may b e sorediiferous
,
or may degenerate into

a pulve rulent c rust
,
becoming one of the Leprarias of old

writers . T he apothecia may b e crowded or scatte red, large

or small, of various shade s o f brown and black
,
concave

,

flattened or tumid, naked or pruinose, with a thin or tumid,
entire or flexuos e, crenulate margin : or they may become

abortive and sorediiferous (E . B . 45 0, var . leucoyois) .

One of the commone st Lichens, growing on t re e s, dead

Wood, palings, rocks and s tone s in lowland regions, almos t
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everywhere ; it is abundant in woods and on roadside t re es

and walls . Some varie tie s are peculiar to certain trees or

rocks ; for inst ance, var. p inas tri, a non-granulose, leprose,

ye llowish or greenish form,
grows on the bark of the Pinu s

syloes tris, the Scotch fir : and var. crenu la ta, which has

small, flat tened, sub pruinose apothecia, with a t umid orcun

late margin
,
grows chiefly on calcareous stones . A curious

form
,
having a papillose -ramulose thallus

,
covers in patche s

decayed heathe r or mos s in some part s of the Highlands

this was one of the I sidiums of old writers (Isidiuni ocu
la turn

,
E . B . a genus which is now found to con

sis t chiefly of isidioid
,
s terile and abortive forms of various

specie s of Lecanora , -as L. p a llesccns, L . rirnosa , and L .

subf usca . In some young thalli we have Observed, under

the microscope , abundance of octahedral crys t als, probably

of oxalate of lime ; bu t as in the case of acicular c rystals in

the young thallus of Parmelia p arietina, we have not be en

able to satisfy ours e lve s that the se do not really belong to

the bark on which the Lichens grow. T he spore s of L .

s ubf u sca are small, oval or e llip soid, colourle ss, simple or

double-walled, and are in the mature s t ate full of homo

geneous Oil. They ge rminate in the same way as those Of

Parmelia p ariolina . T he spermogones may b e observed
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under the lens as small black point s seated on the verruco

sities of the thallus
,
or lodged in the sinuses orchinks which

separate the se . They are globular or e llipsoid
,
at firs t pale

,

b u t be coming brownish and sometime s almost black ; they

have no fre e cavity . T he sterigmata are s traight
,
very slen

der and c rowded : the spermatia acrogenous
,
linear and

curved . This and the pre ceding spe cie s have a wide geo

graphical range
,
occurring in the Ant arctic regions

,
in South

America
,
and other foreign countrie s .

b . Ap otb ecia io/iitisb orflesb -coloured .

5 . LECANORA PALLE S C E N S (p a llesco, to grow pale) . Thal
lus whitish or greyish

,
membranaceous-subcartilaginous, tu

b erculose-rugose . Apothecium pale flesh-coloured, white

pruinose ;margin tumid . T he thallus is frequent ly isidioid,
e spe cially when saxicolous on s tone s also it is often t artare

ou s
,
white

,
friable

,
and mealy : it may b e somewhat mem

branaceou s, e specially on t re e s, and rimose orareolat e-ver

rucose . T he apothecium is some time s concave, flattened or

tumid with a thinnish or tumid
,
inflexed or rugose

,
margin ;

it may become abortive and variolarioid .

A common specie s
,
growing on t ree s

,
rocks

,
and stone s in

lowland
,
subalpine

,
and alpine regions ; it is abundant on

roadside walls . Its mos t common variety
,
var . p arella, a
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rimose, areolate-verrucose form,
which is both saxicolous and

corticolous in it s habitat, with a rugose, white-pruinose apo

thecium
,
is the Lecanorap arella of older authors(E . B .

I ts spe cific name is said to b e de rived from it s having b een

for age s known in France as the “ Pere lle d’Auvergne , on

account of its yielding, on ammoniacal maceration, a fine

orohill, called the Orseille d’Auvergne .

” This pigment was

prepared chiefly at S t . Flour and Limoge s, and the Lichen

was colle ct ed by the peasantry of Auve rgne
,
Limousin, Lan

guedoc, Provence , Lyons, and other dist ric ts of southe rn

France . Manufacturers dis tinguishe d two varietie s, white

and grey, depending chiefly on the maturity and purity of

the plant
,
the latte r being pre ferred . T he operation of ma

ceration or preparation extended over ten or twe lve days,
and consisted e s sentially in the steeping of the Lichen,
ground into a pulp

,
in s tale urine

,
—the addition of lime, and

s ome time s alkalie s
,
—and the moulding of the mas s into pa

ralleIOpipeds or small cake s, like those of litmu s . Under the

name of “ Light Crot tle ” it has been much used by the

Scotch Highlanders to yie ld an orange or reddish dye for

woollen goods and
,
as the common “ Crab’s-eye Lichen,

”

it appears to have been gathered in the north of England
,

according to Withering, for the London orchill-make r . We
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its two layers . Gradually
,
from all points of their surface

,

whitish filament s are developed
,
radiating in every direction ;

they ramify towards their extremitie s
,
and by the interlacing

of their ramifications
,
form a hypothallus . The se filament s

are almost solid
,
and proceed fromthe epispore alone , which,

along with its brist ly c oating, may easily b e rubbed from

the endospore by gentle friction be twe en glas s . A S the fila

ment s become developed, the granu lar and oily cont ent s of

the spore are converted into an emulsion, and then graduallv

disappear . T he spore itse lf meanwhile undergoe s no appre

ciab le change, b u t it probably serve s as the nucleus of the

first ce llular layers of the future thallus . T he spermogone s

of this variety are difficult Of discovery, from their Opening

on the surface of the thallus by an almost invisible pore ;
they are to b e looke d for by repeated se ctions of the white

medullary tissue, in which they appear as yellowish spot s .

They are ovoid and plurice llular(divided into sinuous cavi

ties orcompartment s) their s terigmata are linear and simple
,

or slight ly ramose ; their spermatia acrogenous .

T he varie ty Up sa liensis, which has a membranaceous-ver

ru culose thallus, is a peculiar form growing on decaye d

grass, moss, or heather, on various Highland mountains .

6 . LE OAN ORA TARTAREA . Thallus white-glauce scent,



LE C AN ORA . 223

membranaceous-cartilaginou s or tartareous
,
areolate-tub ercu

lose . Apothecia naked margin tumid
,
be coming thin

,
often

Inflexed . (E . B . 15 6
,
var. saxoru in .) T he Orn-mdssa ” of

Sweden and Norway .

A common montane and alpine species, growing on boul

ders and rocks in Highland district s and on Highland moun

t ains . T he thallus is frequently s terile
,
sorediiferous or

isidioid it is u sually thick, friable , and mealy, its tube rcle s

varying in Size, b ut always dense ly aggregated . The apo

thecia are generally large, often confluent, and very irregular

in form
, having usually flexuose , thick, incurved margins ;

they may b e concave or flattened . I t appears to prefer gra

nitoid rocks and exposed situations . We have found it in a

ste rile st ate, along with other subalpine or alpine species,
on large micaceous boulders on the hills, at a slight e leva

tion above the sea, around Pe rth . I t is to b e pre sumed

that the Lichens have been deve loped subs equent ly to the

removal of the boulders from their origin—probably the Dun

ke ld Highlands, fifteen mile s off—to their pre s ent re s ting
place s ; hence this example would tend to indicate that the

nature of the rocky habitat has frequent ly more to do than

climate with the growth of some montane or alpine specie s .

A variety grows sometime s on trees in alpine woods ; and a
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peculiar form,
var.f rig ida , having a loose granulose thallus,

grows on de cayed moss
,
grass

,
or heather

,
on some of the

Highland mountains . (E . B . In the lat te r, as we ll

as in the similar mus cicolou s form of L . p a llescens, the

thallus s ends ou t papillae, or spinuliferous branche s .

T he thecae of L . tartarea are large
,
b u t indistinc t and uni

spored the spore s
,
in appe arance

,
re semble those of the pre

c eding species, b u t are larger . This spe cie s yie lds a b eauti

ful orchill and, under the name of
“ Swedish” or “ Tartare

ou s Moss
,
is large ly imported fromNorway and Sweden by

the London orchill-maker . Isidioid varie tie s or forms
,
in

which the thalline tuberc les are hypertrophied , appearto b e

richest in colorific matter . From this Lichen Cudbearwas

at one time large ly manufactured in Scot land, and Litmu s in

Holland . When Cudbear-making flourished in Glasgow and

Leith
,
the “ Cudbear Lichen

,

”
so-called

,
was largely collec ted

in the we ste rn Highlands and is lands by the poor peasant ry
,

who were thus able to e arn in 1807 , according to Hooke r,
fourt een shillings a we ek . In D erbyshire and the rocky

parts o f Cumberland and We s tmore land it was also at one time

collected by the peasantry, probably for the London marke t

they sold it to the manufacturer at a penny a pound
,
and

were able usually to gather twenty to thirty pounds a day .
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rangif erina , P eltigera canina
,
or Marcb antia p olymorp b a is

sufficient to spoil it for dyeing purpose s . T he Swede s pre

pare from it a red dye , which they call B oet telet ,
” and the

We lsh peasantry u se it in a similar way. This and the pre

ceding specie s are wide ly distribut ed over the world, grow

ing in the Arctic and Antarc tic regions .

0 . Ap ot/zecia y ellow.

7 . LECANORA VARIA (from uarius , changeable) . Thallus

greenish-yellow,
becoming ochroleucous

,
cartilaginous

, ru

gose-granulose ; hypothallus white . Apothe cia innat e or

sessile
,
ye llowish-fle sh -coloured, b ecoming some time s brown

ish or blackish, with a thin, e rect entire margin, which some

time s becomes fiexuose or c renulate , pu lverulent , or cove red

by the thalamium. (E . B . 1549
,
var. macu ly

f
ormis E . B .

2 547 , var. aitenia . )
A common and

,
as its name implie s, a protean specie s,

growing on tree s, palings, and dead wood in lowland dis

tricts ; some of its varie tie s
,
of which there are many

,
are

montane or alpine . I t was found by Saussure
,
Agassiz

,
and

others, on the summits of the Alps . I t is frequently abun

dant on the fence s of fie lds and on roadside s . T he thallus

s ome time s become s pulverulent . T he apothe cia may b e con

cave, flattened, tumid, or convex, minut e or large, black and

abortive ; it s spore s re semble those of L. subf u sca .
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d . Ap otb ecia red .

8 . LECANORA RUBRA(ru ber, red) . Thallus whitish, leprose
or subcartilaginous, ve rruculose or granulate-pulve rulent .

Apothecia fromfle sh-coloured be coming blood-red, concave

margin tumid, inflexed, crenulate .

An t elegant specie s, not ve ry common on t ree s in some

part s of the Highland s, as about B en Lawers, Per thshire .

9 . LE C AN ORA H AL
‘

MAT OMMA . Thallus pale ochroleucous

or whitish, t artare ous-farinose . Apothecia innate
,
at length

s essile, crimson or blood-red .

N ot uncommon as a coating of rocks in many localities
,

lowland and subalpine . I t is somewhat frequent in the

neighbourhood of Edinburgh, as on Arthur
’

s Seat and North

B erwicklaw ; around Perth it occurs on the hills above K in

fauns
,
and it incrusts the rocks about the Falls of Mone s s

to such an extent, that Burns allude s to it when he sings in

his ‘Birks Of Aberfe ldy,
’

T he hoary cliffs ascend like wa’s .

”

10 . LE C AN ORA VEN TOSA . Thallus pale greenish-yellow
,

t artareous
,
verrucose-areolate and pulvinate . Apothecia ap

pre s sed, blood-red or brownish-red, re s ting on the thalline

warts
,
frequently irregular in form ; margin thin or thick,

pale, entire , Often flexuos e . (E . B . 906
,
vars . lecidina and

abortiva .)
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Comparative ly common on rocks and boulders, e specially

granitoid, in many parts of the Highlands , b ut a somewhat

rare saxicolous specie s in lowland dis t ricts . Its spore s, in

the spe cimens we have examined
,
are unlike those of the

pre ce ding species, being fusiform,
bulging in the cent re, tri

sept at e , and colourle ss , or somewhat intermediate in general

charact ers betwe en those of Pe ltig era and S ticta . An alco

holic solution of a Norwegian spe cimen gave a rich green

reac tion with ammonia, a reaction which we found in no

othe r Lichen whose colorific capabilitie s we have examined .

This spe cies occurs in the Antarctic regions
,
Nor th America

,

Australia, and in several other par ts of the world .

Two foreign spe cie s of this genus, Lecanora esculen ta and

afinis, are of great intere st, from having repeat edly, under

extraordinary circumstances, served as the food Of large

numbers of men and catt le, in various countries lying b e

tween Al geria and Tartary . They are said at various time s

and in divers place s to have appeared suddenly, covering with

a layer
,
some time s from three to six inche s thick, large t ract s

of country ; and the inhabitants
,
b e lieving their origin to

have be en from heaven, have de signat ed them a specie s of

manna
,
and have imitated theirflocks

, in time s of scarcity

of food
,
by eating them. Some writers

,
specu lating on their

nature, have gone so far as to as sert their identity with the
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of the Caspian
,
whose inhabitants were in a state of famine

,

was suddenly covered by a Lichen which fe ll from heaven .

T he She ep we re notice d to eat it with avidity the idea im

mediat ely occurred to the famishing inhabitants that this

substance might prove equally agre e able or nutritious to

themse lve s, and accordingly it was conve rted into bread .

A subs tance eaten by the Kirghiz Tartars under the name

of “ Earth-bread ” would appear to b e a different Lichen
,

inasmuch as it occurs as a cru s taceous c oating of the soil
,

c racking and separating in fragment s when the ground b e

comes dry .

*

Genus II . URCEOLARIA,
Acb .

Gen . Cb ar. Thallus uniform
,
u sually greyish orwhitish, some

time s ru s ty-colou red (by the ab sorption of pe roxide of iron from

the soil) . Thalamium always naked , marginate , concave orflat

tish , b lack or reddish
,
somewhat separat e from the margin of it s

e xciple . (Name from urceolu s , a lit tle wat e r-pitcher, in allusion
t o the fo rm of the apothe cium. )

1 . UROE OLARI A OINEREA (cinereu s, of an ash colour) .

Thallus t artareous
,
smoothish

,
greyish or whitish rimose

E versmann,
In Lichenem e sculent em Pallasn : Wright, on L . escu len ta

,

in American Journal of S cience , 1847 Walpers , on L . e s cu lenta
,
in Bota

nische Zeitung, Aug . 25 , 1851 Berkeley
,
in Gardeners ’ Chronicle

,
1849

,

p . 611, orLindley
’

s
‘

Vege table Kingdom,

’

3rd ed . 1853 , p . 50 c .
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areolat e ; hypothallus black . Apothe cia at first seated in

thalline areolae, pate llate and scute llat e , black, naked, or

greyish-pruinose . There are many varie tie s in which the

apothe cia are isolated or crowded, irregular in form,
with a

thick, flexu ose, or unequal margin .

N ot uncommon on rocks and st one s Of various kinds in

lowland and subalpine dis tric ts ; it is frequent ly the cause

of the grey colour orcrust of rocks and c liffs . I ts spore s
,

in the specimens we have e xamined, re semble those of Pby
scia ciliaris or Parmelia s tellaris, b ut are smaller than eithe r .

2 . URC E OLARIA S CRUPOS A (scrup osus , rugged) . Thallus
t artareous-farinose, whitish, greyish, or lead-coloured, areo

late-ve rrucos e or granulose, some times dis solving into a

pu lverulent mass ; hypothallus white . Apothe cia imme rsed,
—youngerc oncave , margin contrac ted orconnivent, rugose

Olde r flat tened, pate llate or s cu te llate, black, greyish-pruinose,
the margin some time s Obs ole te . (E . B . 17 3 2, var. vu lgaris ;

266
,
var. bryop byta 1954, var. diacap sis .)

A comparative ly frequent spe cies in lowland and subal

pine distric ts , incrusting rocks, stone s , dead wood
, tree

t runks
,
the ground or moss . Saxicolous forms are some

time s isidioid mus cicolous varie tie s , like similar forms of

Lecanora p a llescens and tartarea , diff er mos t from the others
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in appearance . The young thallus often cont ains such an

amount of oxalate of lime as to b e quite gritty be tween glas s

s lide s and under the microscope this salt may b e det ected

in the form of it s charac teristic octahedral crystals . I t s

the cae are long
,
s lender, and linear ; its spore s comparative ly

large and very distinct . T he lat te r are broadly oval or some

what oblong
,
frequently with an irregular wavy or bulging

margin
,
depending upon their cellular contents

,
which con

sist of a number of rounde d cubical ce llule s
,
varying in size,

arranged u sually in six to ten horizontal rows
,
and some time s

in a dis tinctly double longitudinal serie s they are thus of

the cl ass of spore s t e rme d c ellular or mu riform. When

young they are pale-ye llow,
b ut when mature they be come

dark-olive or blackish or brownish-gre en . T he spermogone s

are scatte red ove r the thallus, and sometimes niched in the
exciple of the apothe cia they are diffic ul t of dis covery

,
from

the pale colour of the os tiole . They are oval or globular ;
their usually simple cavity is lined with s traight ste rigmata,
and almost loaded with spe rmatia, which are linear

,
s traight

,

and thicke r than thos e of most Lichens .

3 . UROE OLARIA C A LGARE A (ca lx, lime ) . Thallus t arta
reou s-farinose, whitish rimulose-areolate, often effigurate at

circumference ; hypothallus white . Apothecia immersed,
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flat tish
, black,—younger greyish-pruinos e, then naked, with

a thin, at length dis cre te
,
entire

,
proper margin ; thalline

b orde r somewhat prominent
,
entire or rugose-crenate . T he

thallus is s ometime s c ontinuous or very s light ly rimu lose ;
the are olae discrete

,
and the apothecia isolated or crowded,

and punctiform. (E . B . 8 20
,
var . concre ta , sub var. inu lti

p uncta .)
N ot uncommon on rocks and s tone s, e spe cially calcareous

one s (hence it s name ) , in lowland and subalpine dis t rict s, as

on the Silurian rocks Of the Malvern Hills . In some locali

ties it is so pecu liar to lime s tone rocks
,
that it might almost

b e c onsidered diagnostic . In Wale s , She t land, and other

part s of Britain, it has b een u sed by the peasant ry to yie ld

a scarle t dye . We have found several of the Urceolarias to

re semble the tartare ous Lecanoras in their colorific proper

ties
,
yie lding like them fine qualities of orohill. T he Le

canora tartarea, as forme rly colle c ted in the We ste rn High

lands for Cudbe ar-making
,
was frequently mixe d with this

specie s .

*

ForObservations on the minute anatomy of Urceolaria, aid e Dr. S chuch
ardt in Botanische Zeitung,

’ March 2nd, 18 5 5 , Z urKenntniss derGat

tungen Urceolaria und Lecidea .

’
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N at . Ord . V III . LE CIDEA CE /E .

F arn . Ob ar. T/ia llus c rus taceou s . d p otb eciurn patellate , orb i
cular

,
concave , flat ortumid , solid .

Genus I . GYALE CTA , Acb .

Gen . Ob ar. Thallu s uniform. Apothe cium u rceolate , immargi
nat e

,
at first closed and nuc leiform

,
afterwards variously dehis

cent , the e xcip ular b orde r b eing elevated
,
discre t e , colou red .

(Named from yuan/M59 , concave , in allu sion to the form Of the

apoth ecia . )

1. GYALE C T A. OUPULARI S (cup a , a c up) . Thallus reddish
grey, be coming greyish-gre en when dry, leprose . Apothecia

superficial
,
concave

,
radiate-dehiscen t, brick or flesh-co

loure d margin in younge r contracted-rugose, whitish-sub

pulve rulent . (E . B .

On s tone s and rocks
,
e specially of a calcare ous and arena

ceous nature , and als o some time s on ground in variou s low

land and subalpine dis trict s . It s thin thallus moulds it se lf

accurate ly to the surface of the s tone s on which it grows .

T he spermogone s may b e re cognized as small
,
somewhat

Spherical tuberc le s, with a broadened base
,
seated on and

scarce ly in the thallus they are of a pale rose-colour
,
have

a dense thick capsule
,
and are of a horny consistence ; the
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Tb a llus sguarnu lose squamu les (f ten aggrega ted into

a oariou s lg p lica te cru s t .

a . Sguarnu les solitarg orimbrica te .

1 . LE C IDE A DE C I PI E N S . Thallus brick-coloured, be low and

at margins white squamule s orbicular or sinuate-lobat e,
wavy

,
dis crete or aggregate . Apothecia black within and

without
,
globose

,
marginal . A s the plant become s Old the

thallus and apothecia some time s be come white .

On he athy or grave lly soil in different parts of Scotland

and England not very common . I ts spermogones are not

abundant
,
b u t are easily re cognized

,
when they are pre s ent,

on the centre of the squ amule s
,
by their minut e s te llate

pore s . They are immersed, globular, divided interiorly into

seve ral plicate sinuse s ; their s terigmata are linear
,
very

s lender and crowded their spermatia numerous and s traight .

b . Sguarnu les aggrega ted into a ggrose orrugose
-
p la tt ed

crus t .

2 . LE C IDE A C /ERULE O-N I GRI C AN S(ca ru leu s, blue orgreen,
and nigricans, blackish) . Thallus blackish-green, Often whit

ish or greyish-pruinose , cartilaginou s squamule s aggregated

into a bullate or rugose-plicate crust . Apothecia black with

out
,
white within, naked margin prominent

,
often fle xu ose .

T he thallus usually sends upwards ere ctish
,
s tem-like, ramose
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squamule s
,
inflated above

,
fibrillose and y ellowish be low .

T he apothecia are among the large s t found in the genus

Lecidea
,
and are general ly flat , rarely tumid . (E . B .

On ground
,
rocks

,
and in rock-fis sure s

,
on various High

land mount ains, b u t not common .

0 . S guaniu les aggrega ted into a radiose-p lica te crus t .

3 . LE OID EA GAN E S C EN S (cancsco, to become white or

hoary) . Thallus glaucous , greyish or whitish ; peripheral

squamule s sinuate-laciniate,margins rotundate-lobate ; centre

rugose
,
often be coming pulverulent . Apothecia black within

and without ; younger greyish-pruinose, sometime s crowne d

by thallus—Individual specimens generally have a diame t er
of half an inch or an inch

,
b ut the plant s are frequently

confluent
,
forming large , irregular patche s . Apothe cia are

very rare . (E . B .

Common on t re e s and stone s in lowland regions ; it is

abundant in the woods and on roadside walls in the neigh

b ourhood of Perth, almos t always in a sorediiferous or pul

verulent, and never in a fertile, s tate . I t s spermogone s re

semble those of some Parme lias they are dis tinguished on

the thallus as small black points or cone s
,
and are immersed

,

have an oval figure
,
a very narrow ostiole

,
and a simple cavity .

T he sterigmata are almost solid, very narrow, articulat ed,
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irregular and ramose ; the spermatia straight
,
and very nu

merou s . This specie s is made the type of a new genus by

some recent authors, —the genus B u cllia of D e N otaris
,
the

Dip lotomma of Flotow.

T/ia llu s dis tinguisb ed bg a p ersis ten t, black, delica telg

fibrillose bgp ot/ta llus, and bg coloured areolae
,
io/iic/i

are some times aggrega ted in to a rimose-areola te crus t
,

bounded by a bla clcmarg in .

4 . LE C IDE A GE OGRAPH I C A (7 73, the earth
,
and r

ypa gbii, a

drawing) . Areolae ye llow,
flat or convex, discre te or con

tiguou s . Apothe cia arising from hypothallus, crowded b e

tween areolae, black without and within, margin of cupular

exciple thin . T he areolae vary much in size and colour ;
sometime s they are crowded, contiguous or coale scing, form

ing a more or le ss chinky c rust, or they are s cat tered inter

ruptedly ove r the hypothallus they may b e tumid, verru

caeform,
prominent lymarginate , or pulve rulent . T he apo

the cia may b e flat or tumid, s ometime s urceolate . Named

from it s fancie d re semblance to a coloured map . (E . B . 245
,

var. a lp icola .)
T he variety a tro-nireus, which has small, tumid, discret e

areolae, and flat or tumid apothecia, is very common on rocks

and stone s, e spe cially granitoid(quartzose and micaceous) ,
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frequently confluent (s eve ral apothe cia aggregated into

one)
Somewhat common on rocks and s tones on our lowland

as we ll as highland hills, as on the Pentlands, near Edin

burgh
,
and on B en Lomond . I t at tains the summit of the

Alps
,
having be en found by Saus sure on the top of Mont

Blanc, and by Agassiz a t a height of fe e t on the

Jungfrau . Like various Urceolarias and Gyalectas it some

time s has an ochrey colour
,
derive d from the peroxide of

iron in the substance on which it grows .

b . Tb a llus lep rose, granu lose orp u lverulent .

6 . LE OID E A PUN OT AT A (p unc tum
,
a prick orpoint ) . Thal

lu s glaucou s or ash-grey, leprose or cartilaginous, some time s

rimulose-are olate and rugulose . Apothe cia black
,
se s sile

,

flat, with prominent thin margins, rare ly c onvex
,
and im

marginate .

A ve ry common corticolous specie s in lowland and sub

alpine dis trict s : it grows most frequent ly on the fir t ribe
,

on the oak, be e ch, and other tre e s, and on the wooden fence s

of fie lds . On dead wood it s ometime s occurs in a degene rate

form. In one of it s commone st varietie s
,
var . p ara sema, the

crust is thin, e qual, and bounded by the black hypothallus,
or effuse the apothecia are largish, flat or convex . In
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another variety, p unctif ormis, whose favourite habitat is fre
quent ly the Scotch fir

,
the crust is also very thin

,
and the

apothecia flat or convex, b ut minute and point-like . (E . B .

185 1 and This species is apt to b e confounded with

othe rs having a similar or an Obsole te crust
,
and black apo

the cia . I t s spore s vary considerably in characte rs ; those

we have seen are usually oval or oblong
, b i-ce llular, large r

than those of Parmelia p arietina , and resembling in general

appe arance the spore s of Rama lina . T he protoplasm from

which they are deve loped generally contains a considerable

amount of oil-globule s .

7 . LE C IDE A SANGUINARIA (sanguis or sanguen, blood) .

Thallus glaucous or whitish-grey
,
lepros e covered with

granules or globule s of a similar colour
,
sometime s aggre

gated into a tartareous crust . Apothecia black, Often con

fluent , naked, becoming convex . Thalamium resting on a

blood-red stratum(easily s een on section of the apothecium)
A common corticolous and saxicolous species in lowland,

as we ll as subalpine districts . I t closely resemble s the pre

ceding specie s, fromwhich and others it may always b e dis

tinguished by the sub-thalamial red stratum. T he spore s

are large, e llipsoid or e longate-oval sometime s ob long, with

t runcate or t apering and horn-like extremitie s, pale ye llow

R
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or colourle ss
,
—having finely granular or transparent con

t ents . They bear a re semblance to those of Pertusaria , b u t

are more irregular in form ; this irregularity is usually du e

to the adhe sion of abortive spore s, which are so common in

this specie s, that of eight spore s in e ach theca only one or

two usually attain maturity and be come fe rtile . T he s te rile

or abortive spore s of Lichens are sometime s indistinguish

able in size or colour from fertile mature ce lls b ut they will

generally b e found partially or wholly deficient in granular

or Oily protoplasm,
which is e s sential to their germination .

b . Ap otb ecia various ly coloured, witb in rob ite .

“

l
‘

Ap otb ecia variega te .

8 . LE OIDE A
‘

S PH zEROIDE S (sp ba ra , a sphere or globe ) .
Thallus leprose, white, covered with greenish granule s, some

time de lique scing into a pulverulent mas s . Apothecia white,
becoming ye llow,

pale red
,
black-pruinose

,
at length black,

flat
,
marginate

,
or convex and immarginat e

,
solitary

,
aggre

gate orconfluent . (E . B . 1683
,
var . qf u sa 2217, var. mus

corum 2 54 7 and 2699, var. viridescens .)
In some of its numerous varie tie s common in lowland

and subalpine districts, growing on t ree s, dead wood, decayed

mos s and he ather, and the ground ; some forms are peculiar

to moist lowland woods , others to Highland mountains .
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l ong
,
slender, linear, eight-spored ; the spore s are of medium

size, e llipsoid or fusiform,
unisept ate, pale-ye llow. In the

young state of the spore there are some time s several sept a at

irregular intervals, or none are visible, the ce ll being Simple .

11. LE CIDEA F ERRUG IN E A (f errugo, iron-rust) . Thallus

whitish or greyish, leprose, covered with granules or warts of

similar colour ; apothe cia rusty-red, sessile, flat, marginat e,
at length convex and immarginate .

A common corticolous and saxicolous specie s ; in the

neighbourhood of Perth it occurs on the beech and othe r

fore st-trees
,
and on micaceous stones in old roadside walls .

In the commone st form the apothecia are largish, with a

thick
,
entire or flexuose margin, sometime s crowned by the

thallus . T he spore s are almost identical with those of Par

melia p ariolina . The spermogones are not very frequent ;
they are isolated or grouped, obtuse, dark reddish-brown

t ubercle s, whose internal tissue is white, and very solid ;
their cavity branche s into s everal sinuse s . T he sterigmata

consist Of almost solid ce llules, and are sometime s ramose ;
the spermatia are of great tenuity .

c . Ap otb ecia yellow.

12 . LE OI DEA LUTEA(lu teus, pale yellow) . Thallu s greyish
green, leprose ; apothe cia ye llow,

thinly margined
,
se ssile,

flat . (E . B .
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N ot ve ry common
,
on tre e s in various localitie s in Eng

land and Ireland .

13 . LE CIDE A AURAN TIACA (auran tia cus, of an orange

colour) . Thallus yellowish, leprose or tartare ous ; hypo

thallus white . Apothe cia orange-c oloured, thinly margined,
younger crowned by hypothallus . T he thallus is some time s

evane scent . The apo the cia may b e innat e or se ssile , flat or

convex, with a more or le s s prominent margin .

Comparatively common on various t re e s, as the poplar

and willow
,
and on various rocks and s tone s,—e spe cially cal

careou s
,
arenaceous

,
and granitoid

,
—in lowland

,
more rare ly

in subalpine regions .

N at . Ord . IX . GRAPH [DEA CEE .

*

Pam. Ob ar. Ap otb ecia ob long orlirellat e . T b a lamium at first
conniv ent or veiled

,
Ob long

, sub canaliculat e , normally having a

prope r orthalline exciple
, or b oth . (Name from ypaefi, writing ,

in allusion t o the re semb lance o f the apothe cia
,
—which are fre

qu ently irregu larly s te llate or radiat e
,
—to ancient hie roglyphics

orwrit ten characte rs . F or the same reason the Grap liidemare

popularly de signated Let te r Lichens ,
”
or S cript ure

B IBLI OGRAPHY —Leighton,
Monograph of the British Graphideae , in

the Annals of N atural History
,

’

1854 , also published separately Chevalier,
H istoire de s Graphidées, 1824 ,

and in the Journal de Physique ,’ Feb .
,
1822

Dufour
,
Révis . du Genre Opegraphe , e tc .,

in the Journal de Physique ,
’

1818 .
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A peculiar, common, and extensively diffused family, at

taining its maximum deve lopment in the Tropic s, and de

creasing in numerical distribution towards the Pole s ; in

Lapland only one specie s exist s . Their habitat is usually

the smooth bark of fore st-tree s, b u t some specie s are saxico

lous . From their minutene ss and prot e an character they are

a difficult family to S tudy b ut Leighton has lat e ly done

much towards the deciphering of the se hieroglyphics of Na

ture ,—as Layard and Rawlinson have discovered the Signi

fication of the graven characters on the stone s of Nineveh,
-and has produced a valuable monograph, which is the

basis of the charact ers of the genera and spe cie s as here

given .

* T he Grap b idew generally appear de stitute of a thal

lus . T he lirellae may frequent ly b e said to constitut e the

plant b ut the dis sociated e lements of the thallus may u sually

b e discove red expanded in the tissue of the bark on which

it grows . T he spore s of the spe cie s and genera vary great ly

in charac ter ; b u t in gene ral they may b e characterize d as

e longated . narrow and polycellular or polyseptate . They are

frequent ly linear
,
fusiform

,
oblong or c lavat e

,
margined,

containing rounded or irregular ce llule s
,
which are some

We do not however expres s an unqualified approval of Leighton
’

s classi

fication ; forwe cannot help thinking that he has divided, or split up, the

Grap /zia
’
eae to an unnecessary extent .
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2 . OPEGRAPHA RUPESTRIS(rap es, a rock) . Lirellae oblong
or ovate

,
deformed, short , ob tuse, variously branched, wide r

at one ext remity theow eight-spored spore s c lavate,
rounded at e ach end

,
tris ept ate, pale ye llow. (E . B .

On calcare ous and arenace ous rocks and s tone s in various

parts of Britain .

Corticolous sp ecies .

3 . OPE GRAPHA VARIA . Thallus pulverulent, white ; lirellae

prominent, s e ssile , round, oblong, e lliptic, or e longat ed and

attenuated at each end . Thalamium c analiculate or dilat ed

in the middle
,
or plane and convex proper margins promi

nent
,
inflexed, some time s sub evane scent thecae eight-spored,

irregularly obovate or obovate-fusiform
,
five-septat e the

central cel l large r, hyaline, pale ye llow. (E . B . 1890, var.

noblia 2 280
,
var. tigrina . )

A common spe cies on the oak
,
be e ch

,
elm

,
and othe r tree s

in our fore st s . I ts name implie s its changeable charac te r

there are several varie tie s or st at e s, depending on alterations

in the characte r of the lirellae . I ts spermogone s are some

what similar to thos e of 0 . saxa tilis .

4 . OPE GRA PHA ATRA . Thallus very thin
,
forming Smooth

,

pale ye llow or whitish ocellate patches lirellae dense ly

crowded towards the centre of the patch
,
ses sile

,
depre ssed,
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Genus II . GRAPHIS, Aob .

Gen . Ob ar. Apot he cia lirellat e , imme rs ed . Pe rithe cium carb o

n aceous , cove ring only Side s and not b ase of thalamium,
which is

c analiculat e
,
having a p rope r margin and an acce s sory t halline

margin . Thallus cru staceou s ormemb ranaceou s . (Name from
ypa qbi

’

s , a d e sign orske tch . )

1 . GRAPHIS S ORI PTA (s crip tus, written) . Thallus thin,
membranaceous, con tinuous

,
even ; lirellae emergent , s leu

der
,
c ontracted here and there , extremitie s acuminate ; pro

permargin thin, e levat ed, wavy, and c risped ; thalline mar

gin membranaceous . Thalamium rimaeform
,
naked . Spore s

oblong oroval
,
margined

,
each cont aining eight to t en horia

zontal rows of subrotund, margined
,
ye llow ce llu le s .

A common specie s , growing on the smooth barks of vari

ou s fore st and roadside tree s, as the oak, ash, elm, birch, and

haze l . T he two following specie s are also common in simi

lar habitat s
,
and c lose ly re semble it in general characters .

2 . GRAPH IS PULVERULE N TA has a s ub tartare ou s
,
rugulose

thallus . Lirellae sub se s sile
,
broadish

,
ext remitie s cuspidate

proper margin thick
,
uniform thalline margin e le vated

,
tu

mid : thalamium broadly c analiculate
,
pruinose . (E . B .

1754 )
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3 . GRAPHIS S ERPEN TIN A . Lirellae immersed
,
s lender

,
of

same width throughout, extremitie s obtuse : thalamium ca

naliculate
,
naked

,
or pruinose . Spore s linear, margined,

rounded at the ends ; each containing eight to ten trans

versely
-oval

,
margined

,
ye llow cellule s . (E . B . 17 5 5, var.

eu typ a 2301
,
var. recta .)

Genus III . HYMEN ODE CTON
, Leigb t .

Gen . Cb ar. Apoth ecium lirellate
,
imme rsed . Pe rithecium a

v e ry thin, b lack, cartilaginous memb rane , su rrounding side s and

b ase of t halamium,
which is b road , plane , having a ve ry slender

propermargin and an acce s sory t halline margin . Thallus crus ta
c eou s ormemb ranaceou s . (Name from baby , a memb rane , and
Semmé s , fit ted to receive , in allu sion to the s t ructu re of the pe ri
thecium.)

1 . H YMEN OUE OT ON DE N DRIT I C UM a t ree ) . Thal

lus t artareous, pulverulent, determinate ; lirellae branche d

in a pedate-radiat e manne r thalline margin prominent , ru

gose . Thalamium plane
,
dilat ed, pruinose . Spore s line ar,

margined, rounded at ends, each containing about eight

t ransverse ly-oval, margined cellules . (E . B . 17 5 6, var .

Smitb ii.)
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On the b ee ch in lowland forests in various part s of Eng

land not ve ry common .

Genus IV . C H IOGRAPHA ,
Leig/zt .

Gen . Ob ar. Apothe cium lirellate orsub dis ciform, se ssile . Pe

rithecium carb onaceou s
,
surrounding the side s and b ase of a plane ,

b road t halamium, which has a prop e r , and an acce s sory, t halline
margin . Thallu s memb ranaceou s . (Name from Xubu, snow, and

‘

ypadnj, writing , in allu sion to th e whit e , powde ry, t halline margin .)

1 . C H IOGRAPH A LYELLI I . Thallus smooth
,
wavy

,
de ter

minate lirellae prominent, oblong or linear-Oblong
,
simple

,

curved ; proper margin narrow, prominent thalline margin

e levated, white , pulverulent . Thalamium plane, broad, prui

nose . Spore s linear, margined, rounded at ends, each con

t aining about seven or eight t ransvers e ly oval
,
margined

cellule s . (E . B .

On the oak in the N ew Fore st
,
Hamp shire

,
and other

part s of England .

Genus V . AULACOGRAPHA, Leigb l .

Gen . C b ar. Apot hecium lirellate , sub immersed , prominent .

Pe rithecium carb onaceous , dimidiat e , palmatifid, the b ase naked .
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white ; lirellae oblong or linear-oblong, rounded at each end,

simple
,
curved ; proper margin stout , elevated, wavy ; tha

lamium flat
,
dilated, pruinose . Spore s fusiform

,
seven-sep

t ate, pale ye llow. (E . B .

On old oaks, and on oak timbe r long exposed to the

weather, in various part s of England . I t c lose ly re sembles

in general appe arance the corticolous forms of Lecidea a lbo

a tra, var. corticola , from which however it s Spore s will dis

tinguish it . Some authors regard many of the Grap b ideae

as deformed Lecideas, and assert that in t emperate climates

Op egrap b a frequent ly reverts to its normal type Lecidea .

Genus V II . PLATYGRAMMA
,
Leig/it .

Gen . Cb ar. Apot hecium lirellate , sub simple orradiate . Peri
t hecium none t hal amium free , plane , op en,

naked
, without any

margin . Thallus crustaceou s . (Name from wAa '

nfs , b road, and

ypoijupia ,
a le t ter. )

1 . PLATYGRAMMA H UT OH IN S IH}. Thallus minutely

cracked ; lirellae immersed in e levated thalline verrucae, oh

long ore longat ed, simple or branched, straight or flexuose ;
thalamium plane, dilated, naked . Spores fusiform

, five to

seven-septate, pale yellow.
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On shady rocks near the ground
,
in various par ts of Eng

land and Ireland not common .

Genus V III . ARTHON IA, Acb .

Gen . Cb ar. Apot hecium roundish ordifformed
, tumid, innat ely

s e ssile , cove red with a sub cartilaginou s memb rane
,
wit hin sub ge

latinous . Pe rit hecium none . Thalamium nearly plane , not b or
dered ,b lack, rough . Thallu s cartilaginou s-memb ranaceous .(Name
from dpdw,

orprope rly dpdw,
t o sprinkle , in allu sion to the apo

thecia(hence called Ardellae) , resemb ling spots sprinkled over the
thallus . )

1. ART H ON IA AS TROIDE A(do-rpov, a star) . Thallus thin,
membranaceous, smooth, scaly, white, cream-colou red or

olive, limited ; arde llae innat e, cluste red, su b stellat e or radiate .

Thalamium blackish, plane, rough . Spore s linear-clavate
,

rounded at ends, t risept at e . (E . B .

Common on the smooth bark Of fore st-tree s .

2 . ART H ON I A SWARTzIAN A . Ardellae subses sile, c lustered

int o irregular angular or subradiate shape s thalamium

black, plane, cracked . Spore s broadly obovate, t riseptate .

(E . B .

Common on the smooth bark of the ash and other fore st

t ree s .
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Genus IX . C ON IOCARPON , D 0 .

Gen . Ob ar. Apot hecium(an ardella) app re ssed , rotundate-de
formed or elongate , s e s sile , cove red with a sub cartilaginou s mem
b rane , which u ltimat e ly b reaks up into a fine powde r ; perithe
cium none . Thalamium plane , depre s sed , not b orde red , p ruinose .

Thallu s c rustaceou s . (Name from K éw s , du s t , and fruit ;
the pulverule scence of the apot hecia b eing the only re spect in
which it differs from the preceding genu s . )

1 . C ON IOC ARPON OIN N AB ARIN UM(cinuabaris, vermilion) .
Thallus filmy, thin, grevish, det erminate ; ardellae c lustered,
shapele ss, solid . Thalamium lurid and pruinose

,
or pow

dery, and of a bright vermilion colour . Spore s obovate

clavate , rounded at ends, four-sept ate, upper ce ll larges t,
pale red . (E . B . 981

,

Somewhat common on the smooth bark of various trees,
as the oak, ash, and haze l .

N at . Ord . X . CALI CIACE /E
’
.

Pam. Ob ar. T b a llus cru s taceous , normally sending upwards
ve rtical solid s talks . Ap otb ecium capitate , floccose-pulve ru lent ,
either s eated on a carb onaceou s , turb inate , proper exciple orfixed
directly on extremity Of stalk .
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it has been supposed that they attain maturity externally to

the theca, or are what have b e en denominated “ nake d

I t is probable howeve r that this phenomenon isspore s .’

more apparent than real . T he the cae are narrow
,
linear

,
and

very de licate . In progre ss of the growth of the spore s they

frequently become so clo se ly incorporated with their con t ents

as to b e inseparable and indistinguishable the refrom in rare

case s howeve r they are found containing a linear s e rie s of

mature spores . T he spore s Of the Cu licia are among the

smalle s t of Lichen -spore s ; they are eithe r simple or bilo

cular and usually dark-coloured . Several specie s of this

family
,
from their great re s emblance

,
were once c las sed under

the genera Mu cor and Tricb ia of the Fungi.

Ap otb ecia (tb a lamium) bla ca.

‘

l
‘

Ap otb ecia sessile or su bs tipita te .

1 . C ALI C IUM T URB IN AT UM (turben, the toy called a top) .

Apothe cium concave orflat base s tipitiform ; exciple pyri

form or turbinate , exte rnally shining margin thick
, inflexed,

pale r . Spore s small
,
sphe rical, simple . (E . B .

Always parasitic on P ertu saria communis
,
and common in

some lowland woods . I t s spermogone s are to b e looked for

with the lens, on the thallus of P . communis
,
in the form of

small black spot s scat te red among the apothecia . They are
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covered with a transparent membrane, which app ears con

tinuous with the cortical laye r of the plant upon which it

grows . T he s terigmat a are linear, almos t simple . T he sper

matia are much curved like those of Lecanora subf usca, of

extreme tenuity, and acrogenous .

Ap otb ecia s tip ita te .

2 . C ALI C IUM N IGRUM (nig er, black or dark) . Thallus

white
,
leprose , covered with pale , aeruginose or ashy-grey

,

de lique scent granule s . Apothecium black
,
flat or tumid

exciple turbinat e, and, along with S tipe, black, naked . There

are several varie tie s, depending chiefly on the thickne s s and

length of the stipe
,
which in s ome is short and s trong

,
in

others longer and filiform; on th e degre e of granulo sity and

size of the thallus and on the form of the apothe cium,

which in some is globos e, and in others the thalamium b e

come s protruded to su ch an extent as to give to the fructi

fication the appearance of a painte r’s brush . I t s spore s are

bilocular . (E . B . 4 14, var . sp bwrocep/ia lum 25 03
,
var . cur

tum; 2462, var. p usillum. )
On the bark of various of the fir tribe

,
and on putrid

t runks in lowland woods, b ut not frequent .

Ap ot/zecia (tb a lamium) brown .

3 . C ALIOIUM C HRYS O C E PH ALUM (from v o
' ds‘, g old, and
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nemb i, the head ) . Thallu s white
,
leprose , covered with

Citron-ye llow granule s, which are frequ ently aggregat ed into

a v errucose crust . Stipe s slende r
,
Often e longated, black,

frequ entlv of a greenish tinge exciple turbinat e
,
black , in

young state yellowish or gre enish-pruinose ; spores simple .

There are s everal varietie s, depending chiefly on the length

and thickne ss of the s tipe s, and on the size and the arrange

ment of the thalline granules .

On the rough bark of tree s, and on decayed wo od in low

land fore sts .

Genus II . C ON IOCYBE , Ac/i .

Gen . Ob ar. Apothecium sphe rical, s tipitat e , having no prope r
exciple . (Name prob ab ly from K éw s , dus t , in allu sion to the pul
verules cent apothecium. )

1 . C ON IOCYB E F URFURACEA . Thallus sulphur-ye llow,
le

prose-pulverulent . Apothecia pale brown
,
s tipe s black

,
both

at firs t sulphu reous-pulve rulent .
—There are s eve ral varie tie s

,

depending on the charact er of the stipe s, which are most

fre quent ly e longated and filiform.

On the bark and root s of t ree s, on ground and on rocks

in shady damp part s of lowland and subalpine woods ; not

common .
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fif inorf orms s tip es somew/ia t s imp le tb a llus

p ersis ten t .

1. S T ERE O CAULON QUI S QUI LI ARE (guisgu ilia ,
the smalle st

twigs of Shrubs ) . Thallu s cae spit os e
,
floccose-pulverulent,

pale aeruginose s tipe s flaccid
,
s lender

,
granulate -pu lveru lent

above
,
denudate be low

,
simple ordivided . Apothecia lateral,

crowded .

A very minute
,
delicate form

,
growing on the ground and

0 11 damp shady rocks in the vicinity of waterfalls . Near

Perth it occurs in the D en of B althayock and in various

other glens or ravine s among the S idlaw Hills . I t is more

familiar unde r its old name, S . nanum.

Mag
'

orf orms t/ia llus s ubevanescen t s tip es very

ramose .

2 . S T ERE OC AULON PA S C H ALE . Stipe s caespitos e
,
s omewhat

strong, compre s sed and smoo th
,
covered with granulate and

c renat e , conglomerat e squamules . Apothecia mos tly t ermi

nal
,
flat

,
Oft en aggregated .

A very common s axicolous specie s in highland district s
,

growing usually in large
,
dens e tufts . I t is wide ly dis tri

but ed ove r the world
,
occurring in the Arc tic and Antarctic

regions
,
on the Himalayas

,
in South America

,
and othe r

foreign countrie s . I t has b een observed to b e the first plant
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which grows on the bare volcanic lava of V e suvius and

Ischia . In some parts of northern Europe it is eaten by

game and other wild animals ; and in Lapland it is Often

us ed by the reindeer as a s ubs titut e forC ladonia rangg
f
erina .

I t is probable therefore that its thallus contains, in slight

degre e, starchy mat ter . I t s spore s are fusiform
,
e longated

,

t riseptate, and pale ye llow,
re sembling those of P eltig era .

3 . S T EREO C A ULON D EN UDA
’

I
‘

UM (denudo, to make naked)
diflers in it s s tipes being s lender

,
angulose, attenuat ed, spa

ringly branched
,
verruculose-squamulose above, naked and

smooth be low. Apothecia usually lateral
,
small

,
aggregated .

A lso a s axicolous specie s
,
b ut much les s common than

the preceding . I t occurs in the An tarctic regions, on the

Swiss Alps
,
Mexican Ande s

,
and in other parts of the world .

Genus II . B EEOMYCE S , Pers .

Gen . Cb ar. Thallus tartareous . S tipe s solid , de s tit ute o f a

cortical layer, simple or divided . Apothe cia capitate
,
immargi

nate
,
velat e , b ecoming spongy and araneose wit hin, te rminal on

s tipe . (Name from Ba rds , small, and arms , a mu sh room,
from

it s resemb lance to various small fungi. This genus b ears the
same s t ru ctu ral re s emb lance or na tu ral a ffinity to C ladonia and

S tereocaulon t hat Oa licium doe s to Sp bwrop b oron .)
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1 . B ZEOMYC E S ROS E U S (roseu s, rose -coloured) . Thallus
white

,
leprose-tartare ous

,
ve rrucose . Stipe s tere te

,
somewhat

Short
,
of similar colour to thallus . Apothe cia ro se orfle sh

coloured .

*

N ot uncommon on argillaceous soils OII hill-heaths . T he

thallu s s ome time s be come s isidioid,—the s tipe s st e rile
,
and

vent ricos e at the apex . I ts the cae are long
,
linear, and

slende r ; its spore s fusiform
,
e longated, simple, and pale

yellow.

Genus III . CLADONIA
,
H ill .

Gen . Cb ar. Thallu s micr0 phylline , sending up ver tical, hollow
s talks(p odetia) , some of t h em tu rb inat e or t ub aeform

,
and t e rmi

nating in a funne l orcup-shaped dilatation(scyp lius) ot he rs cylin
drical, simple or ramose

,
the ext remitie s sub ulate or b e aring the

apoth e cia . Apothe cia orb ic ular
,
su bmarginate b e coming at

leng th inflated , cephaloid , immarginate ; emp ty, s eated normally
on the margins of the s cyplii or on the ex t remitie s Of the cylin

drical pode tia . Prope r e xciple minu t e , ven tricose , b e coming con

coaled by the prot ub e rant , reflexed thalamium.

-

f

One of the mos t polymorphous and prot e an of Lichen

Forminute anatomy vid e K iittlingerin Botanische Zeitung,
’

184 5
, pp .

5 77—5 84 .

1‘ Forminute anatomy vid e Botanische Zeitung,
’

March 23, 185 5 .
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genera, and one e specially liable to puzzle the student in the

de termination of specie s . T he surface of the pode tium is

sometime s covered with a green, granu lose powder(gonidia),
with irregular, wart-like granule s, or with horizontal squa

mule s ; it is frequently lacunose , or it may have a carious
,

eroded, orcance llat ed appearance . Sometimes the pode tium

is divided superiorly into a number of irregular
,
short ra

mule s, which may b e fertile or sterile . The scyphi are

u sually c lose d by a membrane or diaphragm. T he margin

is entire or variously divided and toothed ; some time s it sends

up a number of lit tle stalks or ramule s which serve as pe

dic le s for the fructification . T he apothecia are sometime s

se ated on the diaphragm
,
on the margin of the scyphi,

dire c tlyor on its pedicle -like prolongations , rare ly on the

thalline squamule s
,
or on the curvature s of the pode tium

they may b e solitary or aggregate , separate or symphycar

peons . From pos ses sing a ve rtical as we ll as a horizontal, a

s econdary as we ll as a primary, thallus , the Cladonias rank

among the highe s t typical forms of Lichens . T he pode tium

may b e regarded as a modification by involution of the simple

thalline foliole or squamule . A similar modification of the

leaf frequent ly t ake s place in the Phanerogamia, as for in

st ance in the pitcher of the so-called Pitcher-plant . This



266 POPULAR HISTORY OF LICHE N S .

analogy renders the fist ulose pode tium,
in the opinion of

some authors, of supe rior rank or value in clas sification to

the s olid branched S tipe of S tercoca u lon and Sp /imrop b oron .

T he thecae and paraphy se s in this genus are ve ry small and

indistinc t . T he spore s vary lit t le in different specie s, excep t

in size they are usually very minute ,—among the smalle s t of
lichen-spore s,—e llipsoid

,
oval, or Oblong, simple and colour

le s s or very pale ye llow. T he spe rmatia also are similar

throughout the specie s . T he colour of the apothecia is

generally scarlet or brownish, in both case s depending
, ac

cording to chemist s , on the oxidation, or other reactions and

me tamorphos e s
,
of the colorific principle t ermed Usnic acid,

in combination with bas es . When dry
,
the pode tia are Often

very friable
,
crumbling in to dus t by the s lighte st pre s sure

b u t mois ture immediate ly rende rs them again quite flaccid .

In their rudimentary or abortive s tate the C ladonia often

pre sent the characters which we have described under the

genus Lep raria .

*

Turbina te p ode tia scyp /zg
f

erous cy lindrica l ones entire

(or imp erf ora te) a t aa ils of ramu les .

‘

l
‘

Ap otb ecia scarlet .

1 . CLADON IA. E XTE N S A (ex tendo, to dila te ) . Podetia at

Hampe on the Cladonias of the Hartz
,
in the Annales des S c . N at ., vol . ix .
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2 . CLADON IA D E FORMI S (def ormis, mis shapen) is a large,
strong

,
coarse form

,
irregularin Shape

,
rarely fertile, occur

ring commonly On peaty ground and rot ten wood in many

highland dis tricts . I t occ urs also in the Arctic and Ant

arc tic regions . T he s cyphiferous podetia are e longat e-tur

binate or tub aeform the cylindrical one s often ventricose

or lacerate-fissured . (E . B .

3 . CLADON IA B E LLIDIPLORA (bellus, beautiful, and f los, a
flower) . Podetia always cartilaginous, verruculose , squamu

lose
,
S lender or strong . c phi small

,
n arrow

,
rare ly pro

liferou s . Cylindrical pode tia u sually simple . Apothecia

Often conglome rate or polyce phalous .

A common and beautifu l specie s , growing on mois t rocks

and on ground on many o f our Highland mountains , as B en

Nevis, B en Lawers , B en Lomond, and also on hills of minor

e levation
,
as the Cheviot s and Pent lands . Its b eautiful

scarlet apothecia rende r this one of the mos t hands ome of

British Lichens . S te eping in wat e r
,
we have found , de st roys

the bright scarlet colour
,
howeve r, changing it to a dull

b rown ; this the student ought to bear in mind when he is

pre se rving specimens forthe herbarium.

‘

H
‘

Ap ot/iecia brown .

S cyp liif erous p ode tia simp le . Tb a llus norma lly p ersis ten t .

4 . CLADON IA PYXIDATA (pyxis, a cup or b ox) . Podetia
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granulate-pulverulen t, from greenish be coming greyish ;
scyphiferous ones turbinate , commonly prolife rous cylin

drical rare
,
s lende r

,
simple ; thalline squamule s thin

,
e lon

gate-lacinulate .

A ve ry common Lichen, growing on the ground, on the

mud of old walls, on rot ten wood, and on heaths in lowland

and subalpine dis tricts . I ts ge ographical range is wide
,

occurring in the Arctic regions
,
Ame rica as far south as

the Strait s of Magellan, Au stralia, and othe r countries on

Orizab o it was found at an e levation of fee t . I t is

the “ Cup Moss ” of the London herbalis t . I t contains a

considerable amount of gummy or starchy matte r
,
and has

been much used as a demulcent in various che s t affections
,

as hooping-cough . I t s medicinal use s, which have be en

mos t varied, have re semble d those of C e traria I slandica .

*

5 . CLADON I A A LC IC ORN I S (a lces, the elk, and cornu
,
a

horn) is dis tinguished by its caespitose, sub foliaceou s
,
ma

crophylline thallus, which is elongate ‘ laciniate
,
subpalmate

,

prostrate
,
when dry pale gre enish above ; lacinulae linear ;

margins, beneath, some times subpilose .

N ot very common, and usually s te rile . In this and the

Dill enius, Dissertatio de Lichene Pyxidato, 1785(in S chlegel’s ‘Thesau
rus Materiee Medicae,

’

vol . i.) Willis , Pharmaceuticae rationalis, Part I I .
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following specie s the horizontal or primary thallus is gene

rally alone me t with
,
the pode tia being comparatively rare .

Spermogones may frequent ly b e discovere d towards the mar

gins, and on the upper surface of the thalline lacinulae, as

spherical, ses sile or su b stipitate, at first brownish
,
afterwards

blackish
,
bodie s, with an almos t invisible pore . Their cavity

is simple their s terigmat a ve ry fine
,
short

,
ramose filaments

theirspermatia curved, cylindric al, and of extreme t enuity .

*

6 . CLADON IA OERV IOORN I S (cervu s, a stag) is a similar

form
,
in which however the horizontal thallus is erectish

,

laciniate-lobate, and greyish-green above ; the lacinulm

broadish . (E . B . By some authors it is regarded as

a macrOphylline state of the next specie s .

S cyp /zgf erous p odetia f ru ticu lose-ramose tb a llus

norma lly e vanescent .

7 . CLADON IA GRA C ILI S (gracilis, s lender or e legant ) . Po

de tia cartilaginous, aphyllous or squamulose
,
glaucou s or

brownish-gre en . Scyphife rous pode tia e longate-t ub aeform ;

scyphi regular, very prolife rous . Cylindrical pode tia Simple

or ramose
,
subulate or beake d .

A common spe cie s
,
growing on the ground

,
on heaths

,

and among mos s in hilly and alpine dis trict s . I t also oc

Itzigsohn, Botanische Zeitung,
’

vol. viii., 1850 .
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or ramose
,
bifurcat e, axils se ldom gaping

,
fertile one s digi

tat ely divided .

The var. uncia lis
,
which is s lende r, rigid, sub imperforat e,

with s te llulate or bifurcate extremitie s, is common on the

ground among mos s on hill-heaths in lowland and alpine

dis trict s . We have frequent ly Obs erved the base Of the po

de tia in this variety, e spe cially in large specimens from north

ern countrie s , of a beautiful blood-red tinge, as is the cas e

in C etraria niva lis and other Ce trarias . A similar discolo

ration some time s exists in o the r ochroleucous Cladonias .

10 . C LAD ONIA PUROA T A (f ur-ca , a fork ) . Pode tia aph yl

lous orsquamulose , glaucous or brownish-green . Cylindrical

one s fruticulose , subdicho tomous ly ramose : axils and fe r tile

extremitie s s ubperforate ; fe rtile subcorymbose ; s te rile s u

bulate
,
bifurcate . Thallus minute, c risped-lacinu late, rarely

c onspicuous .

Common on ground, among mos s, on heaths , and in woods

in lowland and s ubalpine regions .

11 . CLADON IA RA N G IFERIN A (C ervus rangif er, the rein
de e r) . Pode tia very s lightly farinose , at leng th ve rruc ulose,
always aphyllous, greyish, fruticulose and ve ry ramose , all

cylindrical, subperforat e at axils ; extreme ramule s radiate ;
fertile erect, cymose s terile nodding . I t may b e known
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from all the varietie s of the preceding specie s, with which

it is apt to b e confou nded, by the pode tia neve r b eing

polishe d and squamulos e
,
b u t always slight ly farinose and

aphyllous .

I t varie s much in size,—being se ldom t alle r than thre e or
four inche s in Britain, -and also in rigidity and s trength ;
it is s ometime s straw-coloure d orochroleucous

,
—and loosely

ramose
,
orthe te rminal rama le s are very ramose

,
entangled

,

and crowded .

A very common specie s on our hills and heaths in low

land, subalpine , and alpine dist rict s, growing on the ground .

On hills of minor e levation
,
round Perth and Edinburgh,

it is abundant . Crabbe calls it t ruly

T he wiry moss that whitens all the hill.

Omnium lichenum copiosis sima
” according to Frie s, —it is

almost a cosmopolit e ; b u t its geographical range is, in vari

ou s parts of the world, very irregular and limited . In nor

thern Europe it is u sed like Ce traria I s landica , as a nut rient

and demulcent . I t is a social plant, cove ring in Lapland

vast t racts of country, and growing to a height of six to

twe lve inche s . T he barren plains SO covered are the favou

rite and only pasture s of the reindee r during winte r ; the

animals c lear away the snow by me ans of their horns to

T
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browse on the Lichen .

* I t is also frequent ly collected like

hay as fodde r for cat t le during winte r, and for the reindeer

on j ourneys . Parry in the narrative of his Fourth V oyage

mentions his Office rs collec ting supplie s of this Lichen as

provender for the reinde e r, which he used in the capacity of

horse s he adds
,
it “ require d a gre at deal of picking” to se

parate it from the mos s among which it usu ally grows . The

daily quantity of cleaned Reinde e r Moss —as it is popu

larly denominated—nece s sary for e ach animal on a journey

he e stimate s at four pounds ; b u t, he remarks, it can easily

remain for five or six days without food . To prepare it as

fodde r for catt le, in some northern countrie s, hot water is

poured ove r it ; it is then mixed with straw,
and a litt le

salt sprinkled over the mixture . Cat tle so fed are s aid to

produce delicious milk and butter, while their fle sh become s

fat and Swe e t . Bucke , in his Harmonies of Nature
,

’ speaks

of small cows, by feeding on this Lichen, whose milk b e

come s wholly c re am. T he stag, deer, roebuck, and othe r

wild animals also feed on it abundantly during winte r . B u t

it is not only service able as food to the lower animals
,

man himse lf is frequent ly compe lled to u se it in time s of

scarcitv. I t is some time s powde red, mixe d with flour
,
and

Vide Linnaeus, ‘Flora Lapponica,
’

p . 33 2 .
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glabrous
,
glaucous orstraw-coloured

,
extremitie s brownish ;

at first papillar
,
then c lavate or cylindrical, at length when

fertile fastigiate-ramose . Thallus microphylline . Apothecia

reddish-brown
,
most ly symphycarpeou s . I t is an alpine and

subalpine specie s growing on heaths on some of ourHigh

land mountains
,
as B en-mac-dhui; b ut it is rare in this

country . I t mos t generally occurs in an abnormal state,
having short

,
ve sicular , v ent ricose orgibbous podetia, bear

ing abortive apothecia . This spe cie s was formerly made the

basis of a separate genus, Pycnotb e lia .

N at . Ord . XII . C OLLEMA CE JE .

Genus I . C OLLEMA, H ill.

Gen . Ob ar. Thallus foliaceous or filamentou s ; when mois t
flaccid

,
tu rge s cent or pu lpos e

-
ge latinous (from the glu ey matter

which it cont ains ab undantly) when dry memb ranaceou s , coria
ceou s orcoriaceou s-cartilaginou s . Apothe cium discoid , s cu tellat e
or pat ellaeform,

s e s sile , rarely s tipitate
,
b rownish . (Name from

K éM a
,
glut en orgelatine ; in allusion to the p rope rty pos se s sed

b y the t hallus of swelling in to a gelatinous mas s in wat e r .

H ence the C ollemas are popu larly d e signated the G elatinou s
”

or Jelly
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A comparative ly small, ~b u t peculiar family, distinguished

from all other Lichens by their vege t ative sys tem. T he

fructiflcation re semble s chiefly that of the Gymnocarpi; b u t ,
in some specie s

,
it appears to b e truly angiocarpous . Hence

the genus Collema may b e appropriat e ly considered inter

mediate ly be twe en the Gymnocarpi and Angiocarpi. While
the reproductive system is dis tinct ly lichenoid, the vege tative

systemis somewhat algoid on this ac count the C ollemas have

be en regarde d by many authors as abnormal Algae, growing

in the air
,
oras aquatic, algoid Lichens . Their veget ative

system does not exhibit the ordinary divisions into three

distinct laye rs or tis sue s
,
which are here generally confuse d

and modified . What corre sponds to the medullary tis sue

of other Lichens consist s Of a loose ne twork Of int erlacing

moniliform or beaded filament s,—formed by the apposition

in line ar s erie s of minute globular ce lls, —and of de licat e;
narrow

,
bra nching tube s . In many specie s this tissue con

s titu tes the bulk of the thallus . There is no distinct gonidic

laye r ; the gonidia are repre sented either by green globule s,
frequently arranged in rows

,
b u t not united to each o ther, and

int erspe rsed among the me she s of the filamentous tissue,
or in some spe cie s

,
by chlorophyll dis solved in the mucilage

of the thallus . In a few there is a cortical layer composed of
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polyhedral ce llule s intimately united in others there is no

distinct epidermic layer, the plant consisting wholly of the

filaments, tube s, and gre en granule s above mentioned . I ii

the latter case
,
the structure of the thallus so c losely re sem

ble s that of the common N os toc
,
that the C ollemas and N os

too have frequent ly been classed t oge the r, either among the

Algae orLichens, according to different views on their mor

phology.

* B ut N os toc consis ts wholly of moniliform fila

ment s embedded in a mucilaginous basis, never pos se s sing

the continuous tube s de scribed as occurring in the C ollemas .

In rudimentary C ollemas the individual cells or articulations

of the moniliform filament s deve lope tube s which ramify and

become interlaced, as in the hypothallus of other Lichens .

The thallus varies considerably in ordinary physical charac

t ers . In some spe cie s it is very thin
,
and when moistened

become s pe llucid ors omewhat diaphanous, having a uniform
and be autiful dark-gre en colour ; in this case the thallus

Forobservations on the relation of Collema to N os toc and on the deve
lopment and minute anatomy of various species of Collema , vid e Botanische
Zeitung,

’ July 24
,
1854 Julius S achs

,
January 5 , 1855 also Bernhardi, Il

lustratio Lichenum Gelatinosorum
,

’

in S chrader’s ‘Journal furdie Botanik
,

’

vol. i. 1799 Cassini and D uchesne, ‘Bulletin de la S oc . Philomath
,

’

1817 ,

or
‘ Journal de Physique , ’ 1817 : Fee,

‘Mem. de la S oc . da Mus . d
’

H is t .

N at . de S trasbourg,
’

vol. 11. 1835 .
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woven, softish . Apothecium black, —at firs t imme rsed in

f usiform or ovoid
,
sub -apical swe llings of th e thalline fila

ment s
,
and re sembling in structure the apothecium of Li

cb ina . (E . B .

N ot uncommon on alpine rocks on many of our High

land mountains
,
growing frequent ly along with varie tie s

tris tis and lana ta of P armelia F ab lunensis, with which it

was classed by older writ e rs in the genus Cornicu laria . I t

is Often found in small cavitie s in the rock which are occa

sionally filled with rain-water . T he synonymy of this sp e

cies has varied much, and it has long s ought a re sting place

in classification . Several authors have claimed it as an Alga ;
while according to others it has been by turns the Lieb en

p ubescens, Cornicu lariap ubescens, p ebep u bescens, and Col

lema p u bescens . T he thecae are clavat e ; the spore s e lliptic,
hyaline, and bilocular . T he latter re semble, in their deve

lopment, the spore s of the genus Licb ina . I ts spe rmogones

are to b e looke d for in minut e spheroidal swe llings towards

the apex of the thalline filament s . T he s t erigmat a are mi

nu te , simple, linear, and c losely aggregated the spermatia

acrogenous
,
Oblong

,
with t runcate extremitie s . Borne t de

scribe s spermogones as occurring on one plant
,
and apo

thecia on another if this b e uniformly the case
,
it must b e
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more ge latinous C ollemas . I t s spore s are e llipsoid, acumi

nate at the ends, having a de licate wall, and cont aining

s everal t ransve rse rows of cellule s separated by indistinct

and sometimes unsymmet rical sept a .

3 . C OLLEMA CORNICULATUM (cornicu lum, a litt le horn),
which re semble s the preceding, b u t has convolute , b ifid or

trifid lacinim
,
ob tus e

,
with entire margins, is of peculiar in

t ere s t as poss e s sing, according to T ulasne, an angiocarpous

fructification . I t s apothecia he de scribe s as small tubercle s,
perforated at the apex

,
grouped in large numbers . T he

thecae and paraphys e s are arranged as inL
’
ndocarp on, and

the spore s are ovoid and acuminate at the ends . I t s Sper

mogones are difficult of de tec tion ; they occur as minute,
grouped punctuations towards the extremities of the thalline

laciniae
,
while the apothecia occupy the opposite ends or base .

Unde r the microscope they appear like lit t le t ransparent pe

rithe cia ne s t ling under the epidermic or cortical laye r of the

thallus . T he spermatia are linear, straight, and ve ry minute .

(E . B .

4 . C OLLEMA RUPE STRE . Thallus lobat e, plicate-undulate,
macro or micro-phylline

,
blackish-green ; the lobe s entire

or crenate . Apothe cia scut e llate
,
flat tish, scat tered

,
dark

brown . The lobe s are decumbent or ascending, often im
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bricately arranged or c losely crowded, sometime s granulose

on both surfaces . T he apothecia are some time s largish
,

turgid, and conglome rate . (E . B . 17 5 7 , var. f urvum 1162,

var. f a scicu lare .)
N ot uncommon on rocks and stone s

,
and sometime s on

t ree s
, In Highland dis trict s .

Tb a llus f oliaceous, wb en dry membranaceou s, w/ien

mois t p u lp ose-g ela tinous ap otb ecia scu tella te .

5 . C OLLEMA GRAN OSUM granosus, granular orroughened

by small grains ) . Thallus irregularly laciniate, from glau

cous becoming blackish-green . Apothe cia superficial
,
in

nate or se s sile, reddish . In its chief varietie s the laciniae

are e longated, lace rate-pinnatifid, or various ly incised at the

margins . (E . B . 2 704, var. ceranoides ; 2 7 16, var . derma

tinum.)
On calcareous stone s among moss in Shady place s, b ut

not very common .

H 9 “ Tb a llus f oliaceous, wb en dry coria ceous
,
waen mois t

turg escent ; ap ot/iecia scu tella te .

6 . C OLLEMA MULTIFIDUM (mu ltus, many, and findo, to
slit or divide ) . Thallus laciniate , c losely adnate, blackish

green . Laciniae elongate, narrow,
radiate, imbricate-lobate
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margins crispe d ext remitie s c ut . Apothecia superficial and

marginal
,
largish

,
brown . T he laciniae may b e concave or

c analiculate they are some time s lacerate-pinnatifid or their

margin is entire .

On rocks or stone s in various part s of the Highlands .

I t s spermogones are imme rsed, b ut indicat e their presence

by small dark points on the surface of the thallu s (as oh
s erved in var. y

'

acobaf olium,
which is distinguishe d by lace

rat e-pinnatifid laciniae) b u t they are apt to b e confounded

with a parasitic Sp bwria , whose perithecia are some time s

similarly immersed . T he paraphys e s of the same variety

adhere intimate ly by their apice s
,
which are

'

much dilated ;
this is also noticed in other specie s of Collema .

7 . C OLLEMA B URGE S I I . Thallus laciniate-lobate
,
loosely

adnate, lead-coloured, smoothish, -b e low s light ly t omentose .

Lobe s imbricate
,
minute ly dent ate-lacerate . Apothe cia de

pre ssed
,
concave

,
l arge, brown, with an e levated lacerate

dentate or foliose margin . (E . B .

S O named from having been first discovered by Dr. B ur

ge ss on the haze l and birch in Dumfrie sshire . I t occurs on

t ree s in various parts of the Highlands, as about Loch LO

mond, Inverary, and Glencoe . I ts spore s re semble those of

Urceolaria scrup osa the cont ained cellule s are arranged in



https://www.forgottenbooks.com/join


286 POPULAR HISTORY OF LI CHEN S .

p ers, without any regard to system. Dr. Greville, a very

high authority
,
include s them in his Algae Britannicas ,

’
b ut

expre s sly s tate s
,

“ in regard to habit, the Licb ince t ouch

closely on the boundary of the Lichens Harvey, in his

c las sic work on British Algae, however, exclude s this genus,
thereby dis tinctly implying his be lie f that it doe s not pro

p e rly pertain to the Algae . In the s truct ure of the thallus
,

as we ll as in the charac ters of the apothe cia and spermo

gone s, the Licb ince are de cidedly liche iioid . In the charac

t ers of their apothe cia and cont ent s they re semble the genera

Ca licium and Sp b cerop /ioron . T he fructification is angiocar

pous the spore s are glued to each othe r in linear serie s, and

assume their mature form only after dissociation and escape

from th e thecae, b u t they do not accumulate on the surface

of the thalamium as in the se genera . T he spermogone s in

L . pygmwa occur immediat e ly be low the spherical apothecia

which t erminate the thalline ramu les their ostiole s are easily

recognized, and their cavity is pluricellular . T he spermatia

are very minute and nume rou s, ovoid, and generate d acro

genously from irregu lar cylindrical st erigmata . In L . con

finis the spermogone s are small ovoid bodie s
,
s eated on the

extremitie s of the thalline ramu s cule s, and frequently im

plante d upon the apothecia themse lve s . T he spe rmatia are
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slight ly more e longated and narrow than those of L . pyg

maea .

*

SE C TION II . ANGIOCARPI .

In the specie s belonging to this s e ction the apothecium

is c losed and globose, perforated by a pore or irregularly de

hiscing, s e ssile orinnate
,
having a thalline or prope r exciple

(perithecium) , and a nucleiform thalamium
,
which is fro

quent ly pale-coloured or whitish, and waxy orge latinous .

N at . Ord . XIII . SPH E ROPH ORACE /L’

, Fries .

Pam. C b ar. Tb a llus ve rtical, shrub by . Ap otb ecia t e rminal .
E xcip le formed of dilated ex t remity of t halline ramule s , clos ed,
a t length irregularly lace rate-dehiscent . T /ia lamium sub glob ose ,

cleaving orseparating with the th ecae . (N ame from oma ’

ip a and

gbopé s , in allu sion to their bearing a sp b erica l fructificat ion . )

Genus I . SPHE ROPHORON , A cb .

Gen . Ob ar. Thallus having a c rustaceous-cartilaginou s cortical

Montagu e, Memoir on Licb ina, in Annales des S c . N at ., 2nd s eries , 1841,
and in the Hist . N at . des Canaries of Mr . Webb, 1840 Fee, on Licb ina

and Panliu,
‘Linnaea, ’ vol . x .,

1836 Flotow,
on Liclzina

,
Linnaea

,

’

vol .

viii. : Decaisne, on Liclzina, Bull. de l’A cad . Roy. de s S c . et Bell . Let tr. de

Bruxelles, vol. vii. 1840 .
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layer , greyish ,
b ecoming b rown ; int e rnally solid, white , stupose .

Apothecium sph e rical, the b luish-b lack spore s accumulating on

the su rface of the thalamium as a soot-like powderfif Thalamium
int ernally floccose-cartilaginou s .

1 . S PH E ROPH ORON C ORALLOID E S . Thallus brownish
,

waxy
,
smoothish

,
t ere te or somewhat compres sed ultimate

ramu le s having an obtus e , b u t not swollen, apex . Apothecia

e re ct, globos e margin Often inflexed . Spore s roundish or

Oblong . T he thallus is either looselv and irregularly branche d

or it is caespit ose, fastigiate, and dichotomously branched .

(E . B . 115
,
var . larum. )

Common on rocks in Highland districts . The blackish

or indigo-coloured dust which cove rs the thalamium is

found to consist
,
unde r the microscope , Of the spore s

,
mixe d

with a quantity of blackish orbluish-black granular de
’

bris .

Leighton de scrib e s the spore s as hyaline and double-walled
,

and as cribe s their black colour and irregular granulat ed

form to their content s, which are blackish or bluish-black

granule s , and which, when they e scape, adhere to the exte

rior of the mother-ce ll . T u lasne speaks of the epispore as

Forobservations on the structure of the Apothecia, vid e Camill e Mon

tagne in Ann . des S ciences N aturelles
,

’

vol . xv . p . 147 , or Annals of N atural
History

,

’

vol . x . 267 .
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appear as small
,
black

,
superficial pe rithe cia

,
pierced by a

minute pore . T he spermatia are linear, of great t enuity,
straight

, and very numerous . This spe cies is much rarer

in fru ctification than the pre ceding .

N at . Ord . XIV . END OCARPA C’E /E Fries .

Fa in . Ob ar. T /ia llus foliaceous or c rus taceou s . Ap otb ecia im

mersed , closed , having a regular, prominent ostiole . E xc iple

wholly thalline , some time s modified tb a lamium deliqu e s cent .

Genus I . ENDOCARPON
,
H edw.

Gen . Ob ar. Thallus foliaceou s or scaly
,
cartilaginou s , sub pel

tat e , some time s adherent b y a central point and umb ilicate
,
or

appre ssed and clos ely adnate b y delicate fib re s . Apothecia glo
b u lar exciple memb ranaceou s , thin, pale ; thalamium fle sh-red ,
b ecoming b lack . (Name from é

’

vdov
,
wit hin , and K aprré s , fruit ,

in allu sion to the ‘immersed apot hecia . )

Tb a llus f oliaccous, subp elta te .

1 . E N DOOARPON MI N IAT UM(minium,
red lead orvermilion)

Thallus coriaceous, umbilicate, lobed, or caespitose and im

bricate-lobate, when dry grey-pruinose above, b ecoming
b rown, -below smooth, tawny, or blackish . Ostiole s mi
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nute, brownish-black . The re are two marke d varietie s
,
var .

umbilica tum,
which is umbilicate

,
lobed

,
Simple or polyphyl

lous and var . comp lica tum,
which is caespitose and imbri

cate-lobate, with ascending lobe s . (E . B .

Common in lowland and subalpine district s
,
on moist

rocks in the neighbourhood Of waterfalls or rivers, or which

are frequently covered by wat e r . We have found it, by

the side of the Tay, on boulde rs frequent ly covered by the

river when flooded
,
and on the craggy s outhern face of

Kinnoull Hill, near Perth . When under wate r it has a

deep olive-colour . I t some time s attains a diame ter of seve

ral inches : we have s een large specimens from the island of

Mull . I ts spore s are e llipsoid, double-walled(margined) ,
pale . I t s spermogone s are immers ed, and indicate their

presence by circular, brown, flat tened or centrally depres sed

spot s towards the periphery of the thallus . They are ostio

late ; they excee d in depth the thickne ss of the thallus, and

thereby produce on its under surface, as the apothecia also

do
,
a papulose roughness ; and they consist Of a very dense,

grey or rose-coloured tissue . The s terigmata are articulat ed

and ramose the spermatia straight .

Tb a llu s squamu lose, adb erent by w/iole surf ace .

2 . E ND OOARPON S MARAGDULUM(smaragdus, the eme rald) .
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Thallus consists of a numbe r of contiguous
,
orbicular or

polygonal
,
minute , gre enish scales .

Leighton has arranged under this spe cie s several varietie s

which be long doubtfully to the genus E ndocarp on . T he two

commone st varietie s
,
which occur on alpine rocks in various

part s of Scot land and England
, are c las sed by Scheerer under

Lecanora ccrvina
,
one of the squamulose Lecanoras . This

seems to u s a more appropriat e position for the se Lichens,
whose fructification however is decidedly anomalou s . They

are distinguished by their spores being innumerable we have

hitherto found eight t o b e the average or maximum number

in e ach theca . T he spore s are very small
,
oblong or linear

Oblong, pale yel low,
and exhibit a live ly Brownian movement

in water
,
which Leighton describe s as a “ very peculiar

,
quick

,

wriggling
,
spont aneous motion, as in a dance, set ting and

H e is in

error however when he compare s this movement to that of

the zoospore s of the A lgm,
and attribute s it s causation

,
theo

re tically, to the presence of cilia . (E . B . 15 12
,
var . smarag

retiring one from the o the r in quick succe s sion .

’

du lum 2 65 7 , var . ruf escens ; 215 2, var. p rivigna . )
V ar. S inop icum is remarkable for its brick-red colour

,

which is probably due to peroxide of iron t aken u p from

the soil . (E . B . Under the lens may b e discovered
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Genus II . SAGEDIA,
Fries .

Gen . Ob ar. Thallus sub cru s taceou s ; apothecia immersed ,
glob os e , b e coming at tenuated at the apex into a narrow neck,
op ening by a dilat ed os tiole on the su rface of the t hallus .

*

(Name prob ab ly from (rot-m, a pe cu liar kind of s hield
,
and etdos,

like , in allusion to the form of the fructification .)

This genus is in termediate in characters be tween Endo

carp on and Verrucaria . I t agre es with the former in having
an imme rsed apothe cium,

with a ge latinous de lique scent tha

lamium
,
b ut it diffe rs in the necke d os tiole while it re sem

ble s the latte r in the charact er of the thallus
,
b u t differs in

having no carbonaceous perithecium,
in its ne cked os tiole

,

and in the wholly imme rsed thalamium.

1 . S A GE D IA C IN EREA . Thallus membranaceous, squama

lose, closelv adnate ,— above greyish-pruinose, —below black
ish-spongy ; squamule s dis cre te, or aggregated into a con

tiguou s crust somewhat foliaceous at circumference . Ostiole s

protuberant, spheroidal, black .

On the ground or rocks on the summit of B en Lawers,
Perthshire , and on the is land of S tronsay, Orkney . It s

spore s are narrow-Oblong, uniseptat e, pale . (E . B .

2 . SA GED I A A GGREGATA (aggrego, to gathe r togethe r) .
On Sag edia , Fr. , and allied genera, Botanische Zeitung,

’

Feb . 23
,
185 5 .
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bular
,
immersed utricle . T he cavity is simple ; the sterig

mata linear and short ; and the spe rmatia linear, of gre at

t enuity, and curved into an are . This specie s is inte res ting
as the sole British represent ative of a genus which attains it s

maximum development in warm or t ropical climate s .

Genus IV . PERTUSARIA
,
D C .

Gen . Cb ar. Thallus c ru s taceou s or cartilaginou s-memb ra
naceous ; apothecia verrucaeform

,
normally cove red by a cortical

layer o f t hallu s, enclosing one or s eve ral waxy-gelatinous thala
mia, enve loped in pale , memb ranaceous , thallin e exciple s ; os ti
ole s depre s s ed . (Name from p ertusus , full of hole s orcracked ,
in allusion to the appearance of the fructife rou s warts .)

1 . PERTUS ARIA C OMMUN I S (communis, common) . Thallus
glaucous or white, determinate , in young state zonat e at

p eriphery ; apothecial wart s subglobose , irregular, crowded,
generally multi-locu lar, depre s sed round the punc tiform

,

black ostioles frequent ly sterile
,
sorediiferous, variolarioid,

or isidioid . (E . B .

V ery common on fore st -t ree s, e specially the beech, ash,
and oak

,
in lowland district s . In some l ocalitie s it is only

found in a variolarioid st ate,—the whole thallus b eing covered
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with a white, mealy powde r, or with numerous, small, globu

lar
,
white soredia . T he apothe cia are very frequently abor

tive and s orediiferous
,
the s oredia being then usual ly scat

t ered
,
large

,
dis tinctly circumscribed, globu lar, flat tened or

scute llate . We have met with all the se forms—frequently

combined also with isidioid conditions (E . B . 15 11) -ou

t rees in the neighbourhood of Perth, e specially on the ash,
t owards the base of its trunk or on it s exposed roots . T he

variolarioid s tate s of this Lichen include several familiar

spe cie s of the old genus Variolaria (E . B . 1713 and

They are chiefly remarkable for the quantity of oxalate of

lime which they contain ; so much inde ed, that they have

been u sed in France as a source of oxalic acid . Hence some

varieties tast e intense ly bit t er; and hence also the foundation

of their u se as a febrifuge in intermittent s . Under the mi

croscope we have found large quantitie s of octahedral crys

tals
,
apparent ly of oxalate Of lime

,
in some foreign variola

rioid varietie s of P . communis (the Variolaria amara and V.

f aginea of olderwriters) , b ut not so abundant ly as in Urceo

laria scrup osa . Braconnot found 29 percent . of oxalic acid

in combination with 18 of lime in V. f aginea . T he the cae.

Of P . communis are ve ry large and strong ; they are two

spored, thick-walled, linear or ribbon-shaped and much elon
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gated . They acquire a beautiful blue colour under the action

of iodine
,
and

,
when empty

,
they be come variously bent and

twist ed . The spore s are the large st to b e found in British

Lichens when isolated on a s lip of glass they may almos t

b e distinguished by the naked eye . They are e llip soid or

oval
,
e longate

, unilocular, thick-walled . The epispore is ve ry

thick
,
e specially t owards it s extremities, where it give s way

during germination, allowing the protrusion of the bulging

endospore ; it is t ransparent, and consists of several layers

of unequ al thickne s s and density . I t is moreover coated ex

t ernally with a thick envelope of granular mucilage, which

frequent ly gives it a roughened appearance ; and this coat

ing is apt to b e mistaken for a true episporic layer . The

endospore cont ains a quantity of granular mat te r of a vel

lowish or greenish tint
,
mixed frequent ly with large and nu

merous oil-globule s . Between the epispore and endospore

there is a conside rable hyaline margin . T he paraphyse s are

linearand of great length ; along with the thecae they are

embedded in an abundant mucilage which swe lls greatly in

water . T he spermogone s are difficult of dis covery
,
and oc

curas scatt ered, minute, black punctuations they are im

mersed, have a
'

simple, narrow,
sinuous cavity, and a pale

coloured envelope
,
which cannot readily b e distinguished
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spored ; it s spore s re semble those of some Graphideae and

Urceolarias . T he enclosed ce llule s in this and other cellu

laror muriform spore s
,
are regarded by some authors as nu

cleiform hollows or cavitie s in a s olid spore, which are occu

pied by a t ransparent
,
oily or granular protoplasm. The

apothe cia
,
on superficial examination

,
may b e confounded

with those Of the genu s Urceolaria .

2 . T H E LOTREMA EXAN T H EMAT I C UM . Thallus leprose
,
grey

ish or ochry ; external exciple immersed by its bas e in the

rock, planO-convex, protuberant, at firs t closed
,
becoming

centrally radiate -fis sured
,
and at length open

,
—internal ex

ciple waxy
,
with a connivent margin

,
enclosing a yellow,

discoid thalamium. Spore s linear-oblong or lanceolate
,
ta

pering at ends
,
three-s eptat e

,
pale ye llow ; their surface

roughened by fine, distan t point s . (E . B .

On calcareous rocks in lowland and subalpin e dist ricts,
b u t rare ; a ve ry pre tty b u t minute specie s . T he apothecia

bear some re semblance to those of the genus Gya lecta .

N at . Ord . XV . VFRRUCARIACF /Lf’
,
Fries .

F am. Ob ar. Tb a llus crustaceou s . Ap otb ecium rounded
,
fre
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quently hemisphe rical orglob os e , its b ase more orle s s imme rsed
in t hallus . P eritliecium(prope r exciple ) clos ed , gene rally carb o
ne ceous , os tiolate

,
never necked . T b a lamium gelatinous

,
sub

hyalline , difll uent .

T he members of this family from their appearance are

called ‘Wartwort s’ (verruca , a wart ), and are b esprinkled

ove r the surface of rocks or the bark of t ree s as small
,
black

or dark-coloured
,
globular wart s .*

Genus I . SEGE STRELLA, Fries .

Gen . Ob ar. Pe rit hecium solitary, waxy-memb ranaceou s , co

loured(reddish orb rownish) ostiole simple , sub papillate .

1 . S E GE S TRE LLA T H ELO ST OMA . Thallus sub tartareou s ,

pale greyish-brown, contiguou s, effus e . Apothecia largish
,

reddish-brown, apex alone proj e cting from the conical, thal

line tuberc le s . Spore s e llipsoid, margined, pale ye llow. (E .

B .

On quartzose shady rocks in lowland and subalpine re

gions, b ut rare : a somewhat anomalous and doubtfully dis

tinct genus and specie s .

D uby
,
B otanicon Gall , vol. 11. Flotow,

B ot . Zeitung, vol. viii., 1850
Florke, Magaz . f. d . N euest . E ntdeck. in d . N aturk.

,
1807 .
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Genus II . VERRUCARIA
,
Pers .

Gen . Ob ar. Pe rithecia solitary, horny-carb onaceou s , b lack ;
os tiole Simple , papillaeform orpe rforat ed .

Corticolous sp ecies .

1
‘

Perit/zecium entire .

1 . V ERRUOARIA NITIDA(niteo, to look bright or shining) .
Thallus membranaceous-cartilaginous, contigu ous, de t ermi

nate, Olive -coloured, shining . Apothe cia largish
,
b u t vary

ing in size base innate in hemisphericO-concoid, thalline tu

b ercles os tiole s papillate, at length pertuse . Spore s e llip

soid or oblong, somewhat large, three -sept ate, reddish-brown ;
each loculament contains a pe culiar rhomboid ce llule

,
which

give s the spore s a ve ry peculiar appearance . (E . B .

On the smooth bark of various fore st-t ree s
,
as the beech

and ash
,
in l owland dis trict s . It s spermogone s are mar

ginal, situated along or paralle l to the black sinuous line s

which denote the boundarie s of e ach individual thallus they

are depre s sed
,
blackish

,
and about the size of the ostioles of

the apothe cia . The sterigmata are linear
,
short

,
and nearly

as s lender as the spermatia
,
which are linear

, curved, and

very nume rous .

TI
L

Peritb ecium dimidia te .

2 . V ERRUOARIA E PIDERMIDI S (ep idermis, the cuticle or



https://www.forgottenbooks.com/join


304 POPULAR HISTORY OF LI C HEN S .

ostiole s papillate
,
at length pertuse . Spore s broadly Oblong,

uniseptate, pale . (E . B .

On the trunks of Old fore st-tree s in lowland regions . I ts

somewhat thick, whitish, continuous thallus appears to con

t ain a distinct gonidic laye r
,
a circumstance very unusual

among the V e rrucarias, whose vege tative system is more

generally repre sented by loose ly in te rwoven filament s and

scat tered gonidia innate in the bark on which they are deve

loped . It s thecae are long and linear, and its spore s ar

ranged in a single, linear serie s, as in Ca liciimi and Sp /iwro

p /ioron . The spermogones are black, s catt ered, and promi

nent
,
the st erigmata de licat e ; and the spermatia acrogenous,

and of great t enuity .

S aarieolous sp ecies .

‘

l
‘

P eriZf/ieciiim entire .

4 . V ERRUC ARIA MURALI S . Thallus tartareous-farinose
,

whitish or greyish
,
efi

’

use
,
e vane scent . Apothecia subglo

bose
,
minute, immersed, b ecoming emergent, pruinose, then

naked ; ostiole s papillate, pertuse . Spore s linear-oblong
, uni

septate
,
cellular, gre enish-ye llow . (E . B .

On calcareous stone s and on the mortar of walls
,
b u t

not common .
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“

HT Perii/ieeinin dimidia te .

Perit/zeeinrn incurved a t ease.

1T Inner tunic(or excip le) Ma e/t .

5 . V ERRUC ARIA TRA C H ON A (rpaxé q, rough) . An Irish

spe cie s (from Ke rry), having fusiform, three-septate, pale

ye llow spore s .

THI Inner tunic p a le, not N a e/t .

6 . V ERRUCARIA BORRERI . A species growing generally

on calcareous s tone s
,
hay ing large

,
broadly Oblong, uni

septate
,
granulate

,
pale spore s . (E . B . So named in

honour of Mr. B orrerof H enfield
,
Sussex

,
one of the most

distinguished British Lichenologis ts .

Perit/ieeinin neit/ierincurved nor spreading a t Me 6ase .

fl Inner tunic Ma c/t .
7 . V ERRUOARIA UMBRIN A . T hrillus thin, uniform,

very

minute ly cracked, at first Olive, becoming dark umber-co

loure d or blackish
,
forming ink-like stains on stone s (e s

pecially granitic) about fresh-wate r lakes and s treams . Apo

thecia numerous
,
minute, crowded, prominent, conoid,

black, somewhat shining . Spores Oblong
,
margined

,
pale .

(E . B .

I ts habit res emble s that of V. manra, a maritime and

very common species .
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fifil Inner i
‘
nnic p a le .

8 . V ERRUOARIA MUTAB ILI S(ninzfaéilis, changeable) . Thal
lus umber-coloured . Apothecia minute, scattered, nume

rous
,
round

,
sometimes shining . Spore s Oblong, pale , small .

(E . B .

Some time s forms orbicular, or dendritic-e ffigurat e patche s

on st one s in shady place s .

P erit/ieeinrn sp reading a t ease .

fll Inner tunic Mac/t .

9 . V ERRUCARIA MAURA(Mauru s
,
a Moor) . Thallus thick,

dark reddish-black, “

coarsely cracked, smooth, shining, papil

lose, effuse . Apothecia scattered, largish, hemispherical,
wholly immersed, thalline papillae which cover themmarke d

by a large , dis tinct pore . Spore s oblong, double-walled,
pale . (E . B .

Common on rocks and cliffs on various part s of the

east coast of Scotland, as about Dunbar .

fifil Inner tunic p a le .

10 . V ERRUOARI A MARGAOE A . Thallus greyish-brown or

greenish
,
contiguous or slightly rimulose

,
forming orbicular

,

determinate maculae, or effuse . Apothecia partially project

ing from small, conical, thalline papilla expanded base of

perithecium Visible through the thin thallus(this base re
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1 . PYRE N OT H E A LEUOOC E PH ALA white
,
and [CG

cfiakfi, the head) . Thallus glaucous or whitish, leprose,
warted with tuberc le s of the same colour or whiter ; exciple

whitish-pulverulent thalamium covered with a pale brick

coloured dust
, at length naked . Spore s innumerable, irregu

lar
,
gibbous

,
linear-oblong, pale ye llow . (E . B .

On fir and other t rees in l owland woods . I ts spermo

gone s are prominent, black, ob tuse, at first whitish-pulve

rulent ; the spermatia are nume rous
,
straight, and linear .

The fructific ation is rare .

Genus II . STRIGULA, Fries .

Gen . Char. Thallus generally de veloped b elow the epide rmis
of coriaceous perennial leave s , on which the plant is parasitic .

Pe rithecia subglob ose , collapsing, opening at length by a pore
orfissure . T halamium gelatinou s , b ecoming rigid, b lack, and

cracking on exposu re .

1 . STRIGULA B A B IN GT ON I I . A species growing on the

leave s of the Box and Laure l in various parts of England,
having sub cymb iform,

three-septate spore s . Named after

H ooker’s Journ . of B ot . and Kew Garden Miscellany,
’

vol . iii., 1851 T u

lasne, C omptes rendus de l
’

Acad . des March 31, 185 1.
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the Rev . Churchill Babington
,
of Cambridge, a gent leman

who has done much to elucidate the Lichenology of Britain

and other countrie s . (E . B .

We are doubtfu l of the propriety of admitting the Na

tural Order Limboriacew among the Lichens the characters

of the fructification are very anomalous, b u t appear more

fungoid than lichenoid . T he de liquescent thalamium,
the

naked spore s, and their mode of ejectment from the peri

thecium,
in the genus Pprenofliea, are quite exceptional

among Lichens, although common among Fungifi
“

Before c losing our description of typical British species,
we would briefly allude to se veral genera of very minute or

microscopic
,
athalline

,
parasitic Lichens,—some of which are

interes ting from their posse ssing pycnide s and stylospore s

in addition to the reproductive organs common to other

Lichens,—and which have recent ly b een fully described for
the first time by T ulasne . Some of them have long been fa

T ulasne ,
‘N ote sur l

’

Appareil Reproducteur dans le s Lichens et les

Champignons,
’
Ann. cles S c . N at .

, 3rd series , vol. xv .
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miliar to Lichenologis ts—unde r the name Of Cep /ia loclia or

other de signations—as black tubercle s
,
warts

,
or point s on

the thallu s, or as black, deformed state s of the apothe cia,
of various common Lichens, and e specially Of foliaceous

specie s b ut they have generally been regarded as abor tive

apothecia, or as parasitic fungi. In illustration, we may
cite the black-punctat e conditions Of the thallus of Parmelia

consp ersa(var . acortiva Of S chaerer) , Parmelia saxa tilis(var .
p ara sitica of Scheerer) , and S ticta f nliginosa(var . a bortiva Of

Scheerer) , and the black, deformed state of the apothecia of

S iiczfa p nlrnonaria(var . p lenrocarp a of Scheerer) . Lichene s

in aliis parasitici normaliter nu lli genuini,
” says Frie s ; a

much too sweeping assertion
, as has been satisfactorily prove d

by the recent researche s of Continental Lichenologists . We

know that many Fungi are parasitic on plant s be longing to

the same natural family ; and there is good ground for the

prediction that
,
when the more minute and hitherto litt le

s tudied Lichens are thoroughly investigated by the aid Of

the microscope
,
we shall find the same phenomenon occur

ring among the Lichens, though perhaps not to the s ame

extent . T he pre sence of stylospore s in two of the genera
-A

'

6roé/za llns and S cat a—has been regarded by .some

authors as a justification for placing them among the Fungi
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b ut T ulasne regards them as truly lichenoid from their struc

ture, consistence, duration, and the amyloid nature of some

of their tissue s, the parenchyma or reproductive organs of

the Fungi never striking a blue colou r with tincture of

iodine . I t cannot b e denied however that the exis tence of

these reproductive bodie s approximates the genera in que s

tion mo st c losely to certain se ctions Of the Fungi; and we

have here another intere sting illustration of the affinities

be tween the Lichens and cognat e Cryptogamic familie s .

T he parasitic genera to which we refer are Aerat/ia llns,
S cnin la , C eliclinrn, and P/iaccp sis . We mention them here ,
not b ecause they are Angiocarpous Lichens

,
the reve rse

being the case, b ut because they have not ye t found an ap

propriate resting-place in c las sification .

Genus I . ABROTHALLUS , DNrs .

*

Gen . cm . Apothecia b urs t t hrough the thallus of the lich en,

upon which they are parasitic at fi rst deplanate , afte rwards ge
nerally pu lviniform orglob ose-capitate , b lackish, glab rou s or fur
furaceou s , ses sile , b e coming free at the circumfe rence , b u t having
no annuliform margin ordistinct exciple . Thecae clavate , eight

D e N otaris, Mem. della B eale Accad . delle S c . di T orino, 2nd series , vol .
x .(1849) and in Giorn . B ot . I tal , fasc . 3 , 4(1846) Montague, Ann . des

S c . N at ., 3rd series
,
vol. x . and xvi.
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spored, thick-walled . Paraphyse s thickened and coale scing at

apex . Spore s ovate-Ob long, or elliptic and ob tu se at ends
,
or

lanceolate , of a sooty-b rown colou r , b ilocular, rare ly simple ; lo
culi unequal . S permogone s unknown . Pycnide s u triform, im

mereed , simple , formed of a memb rane at firs t pale and t hickish ,
and having a b lack ostiole . S te rigmata ve ry shor t oralmost ah
s ent . S tylospore s ob ovat e and simple . (Name from éfipo

’

s , thin
ordelicate ; an inappropriate de signation, seeing that the genus
is ailialline . T ulasne sugge st s the word P/iprna top sis as a pre

ferab le generic t erm from 438W ,
a tub er , and 5514 9 , like .)

This intere s ting genus is parasitic on various foliaceous

Parmelias, S tictas, and Ce trarias . T he pycnide s in struc

ture close ly re semble the conceptacles in which are gene

rated the s tylospores of the Hyp oxp la (Fungi) .
1 . A BROT H ALLUS SMITHII(name d in honour of SirJ . E .

Smith, the dis tinguished author of the ‘English

Apothe cia pulviniform
,
prominent

,
black

,
sparingly green

ish-pulverulent
,
or smooth . Spore s bilocular

,
obovate

,
Oh

tuse at ends
,
blackish or brownish loculi somewhat unequal

in Size . Pycnide s few or abundant, some time s more nu

merous than the apothecia, punctiform,
black

, immersed,
with a simple cavity ; at first c losed

,
afterwards having

, ao

cording to age , a minute or gaping ostiole with a somewhat

prominent margin . S terigmata thick, very short, sometime s



https://www.forgottenbooks.com/join


314 POPULAR HISTORY OF LICHEN S .

b u t, like it, they are black-fibrillose bel ow,
and otherwise

pos sess characters which justify our regarding them as b e

longing to that Lichen, and not to the parasitic A érc t/za llns,
which is hence athalline . More usually however the se por

tions of the thallus of the P armelia are much deformed, ap

parently from a peculiar curling in Of the laciniae, and as

sume the charac ter of irregularly globose, gnarled masse s,
dotted over with the black or greenish pulverulent apothecia

Of the Acroina llns . In the lat ter case we have frequent ly

noticed them of a deep rusty-red colour
,
apparent ly from the

imbibition of peroxide of iron from the stone s or soil . This

species of coloration, we have already seen, is somewhat com

mon in alpine and subalpine saxicolous Lichens . T he laci

niae Of P . saxa tilis
,
modified or deformed by the growth of

the parasite, have been de scribed by D e N otaris as the pro

per thallus of the genus Aaroflza llns ; hence the inappro
‘

priate name originally conferred on it by him. T he pyc

nide s of this spe cie s probably have not e scaped the notice

of previous Lichenographers . Frie s appears to refer to

them when he speaks of “

p nnci
‘
a verrucarioidea nigra

” of

Parmelia saxa tilis
,
which he regards as a le ss fully deve

loped or younger S tate of the cep na loclia of the same Lichen,
the latter being the apo thecia Of Abrot/ia llas Smitnii, as
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above described . Indeed the pycnides and apothecia of A .

S iniZ/iii are very ap t to b e mistaken for diffe ren t state s Of

the same fru ctification . These pycnide s are further liable

to b e confounded with A . oxpsp orns, which frequent ly grows

along with A . S iniZ/zii on P . saxa lilis
,
and whose punc tiform

apothecia re semble those of some V errucarias . A . exp
-sp ams

has deplanate
,
immersed

,
scarce ly prominent apothecia

,
with

pale
,
lanceolate, unilocular spore s . We have met with it

,

intermixed with A . S inifiiii
,
on Craigie Hill, Per th .

2 . AB ROT H ALLUS WE LWIT Z S OH I I (named in honour of
M.Welwitzsch

,
an accomplished Por tugue se botanist) . Apo

thecia gre en-pulverulent, girt by a raised ring Of the cuticle

Of the thallus, on which they are parasitic . Spores ovate
,

bilocular, thick, black .

In general character this specie s re semble s the preceding .

I t is the var. a bortiva Of S iicta f nliginosa according to

Scheerer . Specimens parasitic on a lig incsa, from rocks,
N ew C u t, Meadfort, Torquay, D evonshirey are contained in

Leighton’s Lich . Brit . E xsicc . (N O . 191
,
fas c . V I . ) I t was

found by Welwitzsch on P eltig era sylva tica on the Serra de

Cintra mountains
,
Portugal ; and it constitutes the cep /za Zo

diet which sometimes occur on the thallus of S iic/a Zinida ta .
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Genus II . SCUTULA,
Tn].

Gen . Onar. Apothecia supe rficial on the thallu s of various fo
liaceou s lich ens , s cu tiform ordis coid , and immarginate . Thecae
clavat e

,
6—8-spored . Spore s ovat e-Ob long, ob tu se at ends , simple ,

pale , full Of homogeneou s Oil . S pe rmogone s glob ose , veryminut e ,
supe rficial, with a simple cavity . S pe rmatia linear , ve ry slende r,
s hort , curved , gene rated acrogenou sly from simple , ob long-acu te
sterigmata . Pycnide s glob ose , supe rficial, somewhat deplanate
at apex

,
unilocular , thick-walled . S te rigmata short and simple .

S tylospores Ob long-cylindrical, ob tu s e at ends
,
curved, simple or

rarely uniseptate . (Name from scu tula , a little saucer, in allu
sion to the form of the apoth ecia .)

Only one specie s is de scribed by T ulasne, viz .

1 . S OUTULA WALLROT H I I (named in honour of M .

Wallroth
,
a celebrated Ge rman cryptogamist) . Apo the cia

small
,
disciform

,
flattish . Spore s unilocular, ovate or ellip ‘

soid, pale . Spermogone s superficial
,
very minute

,
globose .

Spermatia linear, curved, ve ry delicate . Pycnide s in form

and site are similar to the spermogone s in structure they

re semble those of the genus Abrot/ia llns . Sterigmata linear

conical
,
simple . S tylospore s oblong, straight or slight ly

curved
,
simple

,
rare ly bilocular .

T ulasne mentions it s occurring on various specimens of

Peltigera canina from Germany and France .
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parasitic Celiclinin, it will b e Observed, are very distinct from

those of S .a rnonaria, which are lanceolate, acute at both

ends, and usually bilocular . (J. S iictarnrn also constitute s

a deformed state of the apothecia Of S iicéa scrcéicnla ta in

some parts of Scot land ; and it is the Lecanora p ara sitica of

some Continental authors .

Genus IV . PHAC OPS IS , Tnl.

Gen . Char. Apot hecia innate-adnate , at first concealed by
thallus , afte rwards naked or cove red by a lacerat ed veil, b lack,
eif use, constituting de formed maculae orwarts . Thecae ob ovate
thick, six to eigh t-spored . Spore s Ob long, few-septate , and pale .

Spermogone s commonly immersed in centre of apot h ecia . Sper
matia slende r, straight , short . Pycnide s unknown . Parasitic on

various foliaceous , fru ticulose , and crustaceou s lichens in Wes t

ern E urope . (Name from gba xo
’

s , a ne w s
, and fit/f re, like , in allu

sion to the b lack, fungiformmaculae orwarts . )

1 . PH A OOPS I S VARIA . Spores oblong, obtuse at ends
,

quadrilocular
,
and pale . Spermogones , when pre sent gene

rally immersed in centre of maculae
,
Often absent . Sper

matia straight and slender .—T ulasne mentions its occur
rence on Parmelia p ariezfina, both on it s thallus and on the

margin and disc of the apothecia .
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gie Végétale : Mohl
,
in the

‘Flora
,

’

vol . xvi.
,
1833 : N aegeli, in Z eit schr. fur

Wissensch . Botanik : Payer, Botaniqu e Cryptogamique, 1850 : Payen, Mem.

surles Développements de s Végétaux Ray S ociety
’

s Publications
,
Reports on

Botany, 1845, 1846, 1849 : S prengel, S ystem. V eget , 1827 . Anleit . zur

K enntn . derGewach se, 1804, and N eue E ntdeck. in ganz Umfange derPfian
zenk . ,

vol . i. 1820 S anderson, art . on Vegetable Reproduction in Todd
’

s C y

clopaedia of Anatomy and Physiology, Part 4 5, 1855 S chkuhr, Botanisches
Handbuch T ulasne, Papers in Ann . des S c . N at ., vol . x v . ser. 3 , Bull. de la
S oc . Philomath ,

1850, L
’

Institut, 1850, Compte s Rendus, Mar. 24 and 31,

1851
,
or Ann . of N at . History

, Aug ,
1851 : Unger, Grundz. derAnat .

und Physiol . derPflanzen : Voigt, System der Botanik : Wigand, Grundle
gung derPfianzen T eratologie .

-3 . Us es , C/zernis try, e tc .

—Belanger, Voyage
aux Ind . Orient . , Part Cryptog . Botany : Brandes

, A rchiv der Apo

thekerverein
, vol . xvi. : Dale , Pharmacologia, 3rd ed . 1737 N e es ab E sen

beck, Plantar. Medicinales Guib ourt , Hist . N aturelle des Drogues S imples,
vol ii. : Graham,

E lements of Chemistry : Hagen,
Hist . Lichen . and Hist .

de l
’

A cad . Roy. des S ciences, 1716 : Leuch, Traité complet de Matieres

T inctoriales : Lemery, Traité Universel des D rogues : Martin
,
Hist . of

Western I slands : Pomet, Hist . of D rugs, Engl . cd .

,
1712 : Paris

,
Phar

macologia : Pharmacop . d
’

Ausb ourg de Z welser: Pharmaceutical Times, F eb .

6, 1847 : Pharmaceutical Journal, vol . iv . ,
v .

,
viii. : S ikins, Dissertatio de

Lichene cinereo-terrestre, Frankfort, 1762 Smithson
, on the Colouring
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INDEX

T O T H E

NATURAL ORDERS
,
GENERA,

AND SPE CIE S .

(Synonyms are printed in I tal ics . )

Abrothallus B orrera tenella(aide Parmelia
oxysporus stellaris) .

Smithii B ae llia

Welwitzschii

A lectoria (aide C ornicularia) .
Angiocarpi 117 , 120

Arthonia

astroidea

Swartziana

Aulacographa

elegans

B aeomyces 61, 104, 116, 263

roseus 264 tigillare

B ia tora(aid e Lecidea) . t urb inatum

B arrera ciliaris (ride Physcia) . Cande laria onlyaris

C aliciaceae

C alicium 61
,
62, 102, 109

chrysocephalum

nigrum
var. curtum

pusillum

s essile(aide C . turbi
natum) .

sphaerocephalum



3 24 INDEX.

Gelidium

S tic tarum

C enomyce(aide Cladonia) .
C etrariaceae 150

Cetraria 61
, 7 2, 97 , 109, 150

aculeata 105
,
159

cucullata 160

glauca 150

var. fallax 15 1

Islandica 81, 82 , 83 , 84 , 91,

92, 105 , 15 3

juniperina 15 1

var. pinastri 151

nivalis 15 2

sepincola l 53

C hiodecton 295

albidum 295

C hiographa 25 2

Lyellii 25 2

Cladoniaceae 261

Cladonia 36
, 37 , 4 3 , 47 , 5 8, 61, 63 ,

68
, 72 , 84 ,

97, 102 , 104,

105 , 109, 110, 264

alcicornis 269

b ellidifiora 268

cervicornis 270

coccy
’
era (t id e C . extensa) .

cornu copioides (aide C . ex

tensa) .
deformis 268

stellata
var. uncialis

C ollemacem

C oll ema

atro-caerul eum

var. ceranoides

dermatinum

multifidum

var. jacob ae folium

var. fasciculare

furvum

C oniocarpon

Cladonia extensa
furcata

gracilis 270

Papillaria 275

pyxidat a 97 , 268

rangiferina 82 , 105 , 226, 272

squamosa 271

var. fungiformis 271

leptophylla 27 ]

microphylla 27 1

parasitica 271

271

272

276, 285

54 , 109, 116

281

var. lacerum 281
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H ymenodectondendriticum,
var

Smithii

43, 2 l 8, 221, 297

218

Lecanactis 253

lyncea 2 53

Lecanoreaceae 214

Lecanora 33
,
42, 61, 89, 90, 96,

211, 228

103
,
216

var. vulgaris 216

callopisma 216

crassa 214

var. caespitosa 214

escu lenta(for. Sp .) 51
, 211, 228

cervina 292

H aematomma 227

murorum 215

pall escens 218
,
219

var. parella 43 , 67, 89,

208, 219

Upsaliensis 222

318

227

97 , 216, 217, 218

var. crenulata 218

tartarea

ventosa

granulosa

Page

Lecanora sub fusca
, var. leuc0pis 217

pinastri 218

89, 90, 102, 103 ,

224

223

226

var. sitema 226

maculiformis 226

62
,
103 , 105 , 227

var. abortiva 227

lecidina 227

Villarsn(for. sp .)(Plate XIII .

figs . 1
,
2
,

Lecideaceae 234

Lecidea 34, 45 , 47, 51, 61,

96
,
97, 100, 102, 103, 104 ,

105
,
110, 235 , 243

Lecidea aeruginosa 104
,
243

aurantiaca 103
,
245

caeruleO-nigricans
calcarea 103

canescens 237

confluens 239

de cipiens 104
,
236

ferruginea 244

geographica 45 , 101, 103 , 238

var. alpicola 238

at ro-virens 238

104



I N DEx . 327

Page

Lecidea icmadop liila 243

immersa 103

lurida 104

lutea 244

Parmeliararn 313

pineti 243

punctata 240

var. parasema 240 var. vulgata

punctiformis 241

241

242

var. efl
'

usa 242

muscorum 242

viridescens 242

uh
'

ginosa 104

Lep raria(orLepra) 34, 47, 206, 266
Lie/zen 24

ericetornrn 243

p ar
’

asiticas 313 conspersa

p a t es cens 280

Lichinaceae 104
,
116

,
285

Lichina confinis 285

pygmaea 285

Limb oriaceae

N ephroma
resupinatum

Opegrapha (aid e C hiogra

pha, Graphis, and Hymen
Odecton) olivacea

Parmeliaceae 181

Parmelia 35 , 61, 62, 89, 90, 96, 97 ,
100

,
101, 102, 109, 188

amplissima 44
,
188

aquila 204

caperata 190

ceratophylla 196

var. multipuncta 196

physodes 42, 81, 197

103
, 201

var. abortiva 3 10

210

var. orbicularis 210

Fahlunensis 47 , 103 , 105 , 202

var. lanata 203, 280

stygia 203 , 204

tristis 203, 204, 280

210

191

var. herbacea 191



328 INDEX .

Page

Parmelia parietina 66, 69, 84 , 91,

101 104, 200, 205 , 218, 3 18

var. Candelaria 206

viridis 206

89, 190

192

101, 193

43 , 56, 90, 197

var. omphalodes 56, 198,
200

parasitica 310 , 313

stellaris 69,

Peltideaceae 161

Pe ltidea (ride Peltigera) .
Peltigera 35 , 36, 39, 61, 62,

63 , 84, 97 , 104 ,
162

aphthosa 164

canina 83 , 165 , 226, 316

var. spuria 165

ulorrhiza 165

horizontalis 169

polydactyla 169

var. scutata 169

ru fescens 170

sylvati 170, 315

venosa 104, 105 , 163

Pertusaria (ride also Endocar

pon and S agedia) 296

communis 67 , 68, 69, 84, 104,

114
,
258, 296

Ramalina

var. ampliata
calicaris

fastigiat a

Page

Phacopsis 318

varia 318

Playma top sis 312

Physcia 89
,
109, 123, 144

chrysoph thalma 149

ciliaris 66, 69, 114 ,
145

furfuracea 43 , 84 , 144

intricata 149

leucomelas 149

prunastri 81, 84, 100, 147

var. stictocera 147 , 148

Placodiam(rid e Le canora) .
Platygramma

H ut chinsiae

Porina (aid e Pertusaria) .
Psora

,
orPsororaa (aid e Leca

no ra.

Pycnot/ze lia (aid e Cladonia) .
Pyrenothea

leucocephala

13 9

139

139

138
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Syncesia (aide Chiodecton) .

Thelotrema(ride alsoPertusaria) 299
exanthematicum 69, 300

lepadinum 299

Umb ilicariaceae 173

Umbilicaria 82 , 84, 89, 99,

180

177

var. cylindrica 177 ,

178, 179

deusta 17 8, 179

179

179

180

44, 89, 176

173

89, 230, 300

103, 232

var. concreta 233

230

231

231

231

231

121

24
,
37, 61, 109, 121, 261

Page

Usnea barbata 92 , 97, 101, 122

var. articulata 122, 125

ceratina 122

dasypoga 122

fiorida 122
,
124

inte stiniformis 123

plicata 122
,
124

kirta (aid e U . barbata) .
in e laxant/ia (for. Sp .)

Variolaria

amara

f aginea

V erru cariacem

Verrucaria(aide alsoPyrenothea,
S agedia, and E ndocarpon) 302

Borreri 305

epidermidis 302

var. analept a 303

307

303

306

104 , 306

304

306

302

305

305



GENERAL INDEX.

Absorption of organic and inorganic matters from the airand soil, 49 , 50 .

A chariu s
,
classification of, 23 , 27

Acids , organic, colorific, 84 u se Of
,
in examination of minute tis sues, 114 .

Adhesion of the thallus, mode of , 36, 50 .

Adherent thallus
,
forms of

,
33 .

Adnate apothecia, 62 .

Adulteration of Lichen-dyes , 85 .

A erial nourishment of thallus, 50, 212 , 229 .

Affinity of Lichens to Algae, 22, 5 5 , 73 , 115, 277 , 285 , 292 ; t o Fungi, 22,
23, 24 , 44, 46, 7 5 , 115 , 258, 308, 309, 3 10, 311 to Hepaticae, 24, 116 ;
t o Mosses , 23 , 116 t o Phanerogamia, 38, 40, 91, 124 , 261, 265 .

A frican species, 134, 169 , 187 .

Age of Lichens, individual, 52 ; geologic, 5 3 .

Al aforel-laf of S candinavia
, 200 .

Algm,
affinity of Lichens to,(aide A ffinity) .

Alkalies , colouring matters te sts for, 91.

Altitudinal range of Lichens
,
100 .

Alps, Lichens growing on the , 100, 101, 210, 226, 240, 263 .

Alpine Species, 13 , 103, 105 , 129 , 15 1, 152, 154 , 160 , 172, 173 , 174, 176,

178, 204, 210, 223, 226, 238, 239, 268, 276, 280 .



332 IN DEX .

American Species , 30, 97 , 123 , 125 , 134, 151, 15 3 , 15 5, 164 , 168, 169 ,

170, 187 , 191, 196, 199, 209, 219, 228, 262, 269 .

Ammonia
, peculiar reaction on colorific principles , 228 .

Ammoniacal maceration in developing dyes, use of
,
86.

Amorgos,
”

purple of
,

”
86 .

Amylaceous matters
,
chemistry of

,
80

,
81, 15 6 .

Analysis, chemical, of ash of Lichens, 51, 137 of C e traria Is landica
,
15 5 ,

156 of Parmelia p arie tina , 208 Of Pizpscia p ranas tri, 148 of Roc

ce lla tinctoria , 13 7 .

Anatomy, microscopic, of vegetative sys tem, 39 of reproductive system, 64 .

Ancients
,
Lichen-dyes known t o, 21 .

Andes
,
Lichens growing on the, 101, 144 , 199, 239, 263 .

Angiocarpou s fructification,
60

,
63 , 27 7, 282, 286, 287 .

Angola Orchella-we ed,
”
134 .

Animalcules
,
Lichens supposed to b e metamorphosed into, 22 .

Anodynes, use Of Lichens as
,
126 .

Antarctic specie s, 97 , 99, 100, 124, 143 , 154 , 162, 164, 169, 184, 187 ,

196, 199, 219, 226, 228, 23 9, 262 , 263 , 267 , 268, 271, 289 .

Antediluvian Species , 5 3 .

Anthelmintics , use as, 83, 164 .

Antiscorbutics
,
use as

,
158 .

Apothecia, abortive ordeformed states of, 62 ,
132, 201, 206, 217 , 219, 226,

254, 25 5 , 2 56, 276, 297, 310, 317 ; colour of, 63 , 109, 266, 268 ; con
fluent or symphycarpeou s , 61, 240, 265 , 276 development of

,
62,

63, 279 form of, 61, 279 classifications based on characters of
, 26 ;

position of
,
on thallus, 62 ; reaction of iodine on , 113 ; sorediiferous

degeneration of
, 297 structure of

,
60 ; veiled, 62 , 131, 163, 171.

Aphthae, use in,
164 .

Apparatus nece ssary forcollecting and preserving Lichens , 3 , 107, 109, 110 .

Aq uatic specie s , 291.

A rctic Species, 96, 97 , 99, 124 ,
128

,
129

,
15 3, 154, 162 , 164, 170, 174 ,

199, 209, 226, 239, 262, 268 , 269, 271, 289 .



https://www.forgottenbooks.com/join


334 IN DEX .

Bread, u se of Lichens in making, 145 , 148, 157 , 275 .

Brewing, u se of Lich ens in, 93, 183 .

Brown dye s(aide Dyes) .
Brownian movements of spores, 71, 292 Of Spermatia, 73 .

Broth, u se of Lichens as ingredients in , 15 7 , 275 .

C alcareous rocks or soils , Lichens growing on
,
103, 104, 233 , 300, 305 .

C alico-printing, u se in,
81, 142 , 148 .

C anadian hunters, use of Lichens as food by, 174 .

Canary Orchella-we ed,” 134 .

Canary Rock-moss,” 190 .

Candles, u se in dyeing, 206 .

Cape Orchella-we ed,
”
134 .

Capillary thallus, 203 .

Capitate apothe cium,
256, 263 .

Capitulate apothecium,
61.

Carbonaceous exciple, 173 , 235 , 247, 256, 25 7, 294, 301, 307 .

Cartilaginous thallus, 276, 290 .

C atarrhs , u se in, 126 .

Cattle , use Of Lichens as fodder to(aid e Fodder) .
C ell -elements of vegetative and reproductive systems

,
38, 39, 40, 4 5 , 64 ,

166, 172 .

C ellulose , 40, 81, 20 7 .

C ell-wall , chemical nature of
,
40

,
65 .

C ell-contents , 81 .

C entral apothecia, 62 .

C ephalodia, 3 10, 3 14 , 315 .

Cephaloid apothecia, 261, 264 .

C etrarat e s, alkaline, influence of , in producing colour change s in thallus, 15 5
reactions of, with iron ,

15 5 .

Cetraric acid
,
84

,
15 5 .



IN DEX . 335

Chemistry of Lichens(aid e Analysis, C olorific principles , and Colouringmat
ters) , 5 1, 52, 13 7 , 15 5 .

Chemical characters of Lichen-tissues, 112 chemical reagents, use of, in ex

amination of Lichen-tissues
,
112 .

Chilblains, u se of Lichens as application to, 142 .

Chilian Specie s, 30, 97 , 123 , 168, 199 .

Chink-wort,” 247 .

C hloride (orhypochlorite) of lime, use of, as a colorimeter, 87 .

Chlorophylle, 39, 209 , 27 7 , 279 .

Chimborazo
,
Lichens growing on

,
101

,
123 .

C hrysophanic acid, 208 .

C iliated apothecia, 149 , 159 spores , 292 thallus, 145 , 149, 154, 177 , 195 .

Cinchona-barks, Lichens characteristic of, 102 ; Lichens as substitutes for, in
medicine, 145 , 209 .

Classification,
ancient and modern systems of, 18, 115 principles of natural

and artificial systems, 25 , 116 .

Climate, effect of, on growth of thallus, 5 3 effe ct of, on distribution of species,
5 5 , 98, 99 .

Collection of Lichens, rules for, 3 , 107 , 109 .

Collectors, value of individual and aggregate labours of, 15 .

C olorific genera and species, enumeration of
,
89 ; colorific Specie s, rules for

discrimination of, 88 ; colorific principles , chemistry of
,
84 ; mode of

evolution of, 86 ; tests for, 87 ; e ffects Of external circumstances on

quantity and value of
, 56, 136.

C olouring matters, chemistry of, 84, 91 economical applications of, 48, 86 ;
seat of, in thallus, 4 7 brown(aide Dyes) ; purple (aide Dyes) ; yellow
(aide Dyes) .

C onfluent apothecia(aide Apothecia) .

C oral islands, Lichens growing on
,
80 .

C oralloides, 24 .

Coriaceous thallus, 35, 276, 283 .



3 36 IN DEX .

or
‘ “ Korkir, Of the S cotch Highlands, 225 .

C orrosion of rocks, 33 , 50, 78 .

Cortical tissue of
' thallus

,
structure of

,
39

,
143 , 153 , 162, 166, 176, 206,

263 , 27 5 , 277 , 281, 288 .

Corticolous species , 101, 104, 110, 246, 248, 25 7 , 302 .

Cosmopolite species, 97 , 141, 273 .

Crab ’s-eye Lichen,
”
220 .

Crottle s ,” black ; 200, brown, 184 ; dark
, 197 light, 220 ;

“
white

,
221 stone, 191 ; botanical sources of, 90 ; economical ap

plications of, 90, 199 mode of manufacture Of
,
86

, 200, 225 value of,

201
, 224 ; crottle-gathering in S cotland, 89, 90, 199 .

Crustaceous Species, 80, 88 ; crustaceou s thallus
,
33 , 214, 247, 25 6, 290,

295 , 300 ,
307 .

Crystals, acicular, in thallus, 209 ; octohedral, 218, 23 2, 297 .

Cudbear, botanical source s Of, 89, 174 , 224 , 233 mode of manufacture of,

86
,
225 Cudbear-Lichen,

224 gathering of
,
in S cotland, 225 .

Cultivation of Lichens , 108 .

Cu taneous eruptions , u se in,
126.

C ymose frnctification, 272 .

Cyphellae,

Decortication of the thallus, 121, 125 , 265 .

Demulcents, u se as
,
83 , 129, 13 7 , 148, 15 3 , 15 6, 183 , 269, 273 .

Dendritic hypothallus , 45 thallus, 306 .

D evelopment of apothecia (aid e Apothecia) ; thallus (aid e Thallus)
(aide Thecae) Spermatia(aide Sp ermatia) ; spores(aide Spores) .

D etonating mixtures, ingredients in, 126 .

Diagnosis of Cinchona barks by Lichens growing thereon, 102 .

Diffluent thalamium(aid e Thalamium) .
Dillenius, classification of, 24 .

Dimidiate perithecium, 60, 25 2, 302, 305 .
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Epithalline growths, 5 6, 212 .

E quivoeal generation of Lichens, 22 .

E rose thallu s, 180 .

E rratic Species, 51, 211, 228 .

E vernic acid, 84 .

E xamination of Lichen-tissue s, rules for, 111.

E xciple, colourof, 64 ; proper, 61, 23 5 , 25 7, 264, 279, 287 , 301, 305 thal
line , 60, 279, 290, 296, 299, 300 .

E xperiments on dyeing properties of Lichens, 88, 135 .

E xogenous growt h of thallus, 56; exogenou s structure of Phanerogamia, re
semblances to, 124 .

Fahln-laf of S candinavia, 203 .

Fairy-rings, 56 .

Fairie s, use Of Lichen-dye s by the, 199 .

Farinose thallus and apothecia, 42, 193 , 272 .

Fastigiate thallus, 139, 288 .

Fatty matters in the Lichen-thallus, 92, 155 , 209 .

Female disorders , u se in, 126, 200 .

Filaments, medullary, 39, 143, 304 moniliform, 277 .

Filamentous species, 109 ; filamentous thallu s, 37 121, 279 .

Fixurae, 36, 39, 47 , 161, 166, 171.

Florentine Orchill, 13 7 .

Foliaceous species, 109 ; foliaceous thallus, 3 5, 150, 181, 2 76, 290 .

Foliicolou s Species, 102, 308 .

Fodder foranimals, u se as, 82, 125 , 153 , 15 7, 158, 228, 263, 274 .

Food to man, u se as, 51, 80, 228, 274 .

Formation of soil, u se in, 78, 23 5 .

Fossil Lichens, 5 3 .

Franklin, u se of Lichens as food to, 175 .

Fries, classification of, 27



IN DEX . 3 39

Frondose thallus
,
35 .

Fruticulose species , 109 fruticulose thallus, 36, 131, 272, 287 .

Fumaric acid, 91, 15 5 .

Fungi, affinity to(aide Aflinity) ; parasitic, 5 9, 310 .

Furfuraceous degeneration of thallus, 43 , 144, 186, 197, 202, 279 .

Gallic acid, 84, 15 5 , 209

Gaertner
’

s theory of reproduction of Lichens, 25 .

Gelatinous Lichens,” 276 gelatinous thallus , 276.

Geographical distribution of Lichens , 95 , 124 , 133, 141, 15 5 , 164 ,
167 , 17 8,

199, 219, 246, 269, 273 , 289 ; horizontal distribution, 99 ; vertical, 100
irregularities in,

100
,
184 .

Geological age of Lichens, 53 .

Germination of th e spore (aide S pore) .
Gibbi, 181.

Gliadine , 209 .

Globose apothecia, 287, 290, 294 , 301.

Globuli, 44 .

Glomeruli, 44, 188 .

Gonidia, structure , 40, 46, 192, 27 5 , 277 , 304 ; functions of, 41, 5 8 .

Gonidic layer of thallus, 39 in hypertrophic orabnormal states, 41, 5 7 , 265 ,
277 , 304 ; gonidic reproduction, 41, 5 8.

Growth and decay of thallus , 50, 56.

Granitoid rocks, Lichens growing on
, 103 , 305 .

Gum in the thallus , 40, 81, 93 , 141, 148, 15 5 , 15 8, 183, 197 , 209, 267 ,
269, 279 .

Gymnocarpou s fructification, 60, 63, 277
Gyrophoric acid, 84 .

Gyrose apothecia, 173 .



340 IN DEX .

H abitat, nature Of, 55, 101, 108, 212 , 223 geological nature of, 103 phy

sical nature of, 101 ; influence of, in producing varieties , 5 3, 105 .

Hair-powders, use in the manufacture of, 92, 126, 142, 145 , 275 .

Hazel-rag,
”
or

“ Hazel-crottle ,” 184 .

Herbaria, orfasciculi, of dried Lichens, consultation of
,
29

,
121.

Herbarium, preparation of specimens forthe , 109 .

Hedwig, speculations regarding reproduction, 24 .

Hepaticae, affinity to(aide Aflinity) .
Highlands , native dyes of the S cotch(aid e Orohill) .
Highlanders, Cudbear-Lichen gathering by the, 225 .

Himalayas, Lichens growing on th e, 97 , 101, 141, 145, 14 7, 184, 185 , 190,

191, 197, 239, 262 .

Hoffmann
’

s natural system of classification, 27 .

Hooping-cough, use in , 125 , 267 , 269 .

Hops , substitu te for, in beer, 183 .

Horizontal thallus, 3 3, 265 .

Horsetail Lichen, 127 .

Hydrophobia, supposed specifics for, 168 .

Hypothallus , form,
44

, 7 1, 216, 217, 222 , 226, 231, 238, 245 , 278 ; strue
ture and development, 44 duration, 4 5 metamorphoses of, 47 .

Hypothecium,
structure , 64 ; function, 68 ; reaction of iodine on, 113 .

H ypoxyla(Fungi), affinity of certain se ctions of Lichens to the , 312 .

Iceland MOS S , 82
,
83 , 154 .

Icelanders, use of Lichens as food by, 157 , 158, 159, 174 .

Idle-moss ,
”
123 .

Imbricated thallus, 35 .

Immersed apothecia, 23 5, 293 , 294 , 301, 306.

Indian species, 123 , 133 , 135 , 141, 168, 190 .

Inflated thallus, 123, 196 .

Innate apothecia, 62 .
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IN DEX .

Lichenes exsiccati, orfasciculi Of dried Specimens, 29, 121.

Lichen-hair,” 127 lichen-starch, 80 .

Lichenoides , 24 .

Lichenology, history of rise and progress of, 18 ; advantages Of knowledge
of, 7 , 8 incentives to study of, 11, 15 .

Lichestearic acid, 15 5 .

Light, effect of, on growth of thallus, 48 .

Lima Orchella-weeds
,

”
134 .

Lime , carbonate of, in thallus , 33 , 209 phosphate, 156, 209 ; oxalate
,
33 ,

13 7 , 218, 229 , 232, 297 tartrate , 137 .

Limited distribu tion Of certain specie s, 100, 164 , 184 .

Lindsay, Mr . Wallace , analys es of the ash of Lichens, 51, 148, 15 6.

Linnaeu s, classification of, 24 .

Lire llae, orlirellate apothecia, 61, 245 .

Litmus, characters of, 85 ; adul terations of, 85 manufacture of, 85 , 86, 224 .

Living specimens, importance of examining, 107 .

Lobes, thalline , 35 .

Lowland species 104 .

Lung s of Oak, or Tree Lungwort, 183 .

Madagascar Orchella-weed, 134 .

Madeira Orchella-weed,” 136 .

Manna, 82, 2 13 , 229 ; Mannite
,
82 .

Marginal apothecia, 62 .

Maritime Specie s, 11, 104 , 132, 142, 306 .

Maximum development of the thallus, 96.

Medicinal properties , 83 .

Medullary tissue of thallus, 39, 162 , 163 , 166, 192, 27 7 , 281.

Membranaceous thallus, 35 , 25 3 , 276 .

Microscope, u se of, in examination of tissues
,
18

, 21, 65, 111 directions for
purchase of, 5 9 .
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Microscopic species, 309 .

Mineralogical character of habitat, 103 .

Mogador Orchella-weed, 134 .

Moisture, effects of, on growt h of thallus, 48, 5 5 , 71, 205 .

Molecular movements , of spores(aid e Spores) ; of spermatia(aide S permatia) .
Moniliform thallu s, 121 moniliform filaments of medullary tissue

, 277 ,

285 .

Monoecious species, 281.

Mortar Of walls, Lichens growing on, 304 .

Moss,
” term as applied to Lichens, 38, 123 .

Moss
,
Canary Rock, 190 Common yellowwall, 209 I celand, 154

N ecklace
,
125 ;

“
N orway Rock, 174 ;

“ Pustulatous,” 17 7 ; Swe

dish,” 224 ; “ Tartareou s,” 224 “ Tree,” 123 ; “ Velutons orVelvet, 174 .

Mosses(Lichens) u sed in dyeing, 91.

Mougeot and N estler’s Lichenes E xsiccati,’ 121, 154 .

Mucilage in thallus orapothecia, 279, 293, 298 .

Mud
,
Lichens growing on,

104
,
269 .

Muscicolou s species, 102 , 222, 224, 231, 242, 281.

Museus arborei sen querni, 125 .

Museums, collections of Lichens and Lichen-dyes in S cotch , 88 .

N aked spores(aide Spores) .
N atural system of classification,

27 .

N ecked apothecia, 294 .

N ecklace Moss
,

”
125 .

N ew Holland species , 97 , 123 .

N omenclature of British Lichens , 116 .

N orwegian species, 154, 174, 177 .

N orwegians, use of Lichens by the
, 200 .

N ostoc, affinity of Lichens to, 278 .

N ova Z emb la, Lichens of, 101.
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N utrients, use as, 82, 83 , 129, 153 , 156, 17 5 , 183, 273 .

N utrient principles, chemis try of, 80 ; applications of, 82, 83 .

Oils in the thallus, 92, 209 .

Oil-globul es in protoplasm of spores, 69, 241, 298, 300 ; Of thecae, 67 .

Orcellic acid, 84 .

Orchella-weeds, 90, 134 ; botanical sources of, 135 geographical sources
of, 134 ; commercial value , 136 e conomical applications, 86, 136 pro

posed sub stitutes for, 89 new fields of export of, 13 5 .

Orchill, ancient and modern history of, 85 botanical source s of
,
89, 13 5

chemistry Of, 84 , 86 ; e conomical applications of, 86 ;mode of manufac

ture of
,
85

,
86

,
220 origin of name Of, 131 commercial value of, 136

from native Lichens, 149, 173, 177 , 179, 190, 221, 224, 233 .

Orizab o, Lichens growing on
,
174 , 210, 269 .

Orn-mfissa of S candinavia, 223 .

Orseille d’Auvergne,
”
220 .

Ostiole , 60, 287 , 290, 294, 295, 296, 301, 306.

Oxalate of lime(aide Lime) .
Oxalic acid, 91, 297 .

Packing, use of, in , 93 .

Paint,black, Lichens yielding a, 177 .

Paper-making, use in, 93 , 126, 142, 158.

Papillae, thalline , 306 .

Papillate apothecium,
173 papillate podetia,

Papulose thallus, 279, 291.

Paramaleic acid, 91.

Paraphyses, colour, 64 ; structure and form
,
64, 284, functions,

65 reaction of iodine on, 113 .

Parasitic species, 25 8, 308, 309 .

Parchment-making, u se in, 93, 142 .
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Punctate condition Of thallu s(aide Thallus) .
Punctiform apothecia, 241, 295 .

Purgative propertie s, 83 , 156, 15 8, 164 , 175 .

Purple dyes(aide Dyes) Purple of Amorgos,
Pustulate thallus

,
176.

Pycnide s, 7 5 , 309, 312 .

Quartz rocks, Lichens growing on
,
103 , 239, 301.

Quinine , bitter principles of Lichens sub stitutes for, 14 5 , 209 .

Rags, or Raw
,
184 .

Rains Of Manna, 229 .

Reagents , chemical, use of, in examination of tissues, 111 .

-Red C up MOS S ,
”
267 .

Red dyes(aide Dyes) .
Red discoloration of thallus(aide Thallus) .
Reindeer Moss

,

”
82, 96, 272 .

Reindeer
,
u se of Lichens as food by the, 128, 263, 273 .

Reproductive system, primary, 5 7 f secondary, 40, 57 speculations regarding,
2 5

, 74 .

Resin in the thallus
,
137 , 209 .

Rhaphidian crystals in thallu s, 209 .

Rhizinae , 3 6, 39, 293 .

Rhubarb, colouring matt ers , re sembling those of Lichens, 209 .

Rock Hair
,

”
127 .

Rock Tripe , . 174 .

Rootlets, analogues of, in Lichens, 3 6 .

S accate apothecia, 172 .

S alts, mineral, contained in thallu s, 5 1.

S andstone, Lichens growing on(aide Arenaceous) .
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S axicolous specie s, 103, 104, 110, 124 , 142, 247, 304 .

S ehaerer
’

s classification, 28, 117 , 119 .

S criptures, Lichen-dye s probably alluded to in the, 85 .

S cripture-worts,
”
245 .

S crottyie Of S hetland, 199 .

S curvy, u se in,
158 .

S cutellate apothecium, 181, 276.

S cyphi, 264 .

S easons , e ffects on growth of thallus
,
5 5 .

S econdary and tertiary thallus , 37 .

S epta of medullary filaments
, 39, 45 of paraphyses, 65 , 113 of spore s , 14 7 ,

167 , 244 , 246, 282 , 302 .

S essile apothecia, 62 .

S exuality of Lichens
,
Speculations regarding, 25 .

S hetlanders
,
u se Of Lichen~dyes by the, 199, 225 .

Shield-edge Lichens, 214 .

Silica in the thallus, 52 .

S iliceous soils, Lichens growing on(aide Arenaceous) .
Snow-line

,
Lichens growing at ornear the , 100 .

S ocial Lichens, 273 .

S oil-producers, Lichens as, 4 , 78, 235 .

S odium, chloride of, in maritime species, 13 7 .

S oredia
, 41, 140, 187 , 196, 297 .

S orediiferou s degeneration of apothecia, 297 of thallus, 57, 140, 147 , 148,
151, 187 , 196, 197 , 201, 216, 217 , 223 , 237, 297 .

S owerby
’

s E nglish Botany,
’

29, 122 .

Specie s, characters of British, 121 numerical distribution of, 99 .

Specific virtues, reputed, in medicine, 83 .

Spermatia, affinity to antherozoids, 73 escape from spermogone , 7 5 form,

73, 167 , 316 development, 7 3 functions, 75 movements
, 73 , 275

reaction of iodine on, 113 .
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Sp ermogones , analogues , 73 colour, 72 density of, 73 form and struc o

ture, 71, 72, 27 5 , 299, 303 original discovery of, 14 5 period of de
velopment, 73 ; position in relation to other parts of reproductive sys

»

t em
, 72 ; mucilage of, 7 2 .

S pontaneou s generation of Lichens
, 22 .

Spores, agglutinated, 70, 25 7 , 286, 289 ; abortive , 176, 242 ; arrangement
in thecae , 70, 289, 304 cellular ormuriform, 68, 176, 232, 284, 293 ,

300 ; colour of, 69 ; contents, 69, 216, 221, 302 ; coatings of (aide
E pispore) ; compound and Simple, 68, 246 ; development of, 67 , 70,

140, 147 , 166, 286, 303 ; dissemination of, 70, 7 8 ; expulsion from
thecae

,
67 , 70, 7 1, 308 ; germination of, 44, 70, 17 2, 195 , 207 , 208,

221, 249 ; form, 68, 232 , 239, 246, 25 8, 266, 288, 298, 302 ; size ,
68

,
293

,
298 ; numb er

,
67 , 292, 308 ; structure

, 68, 221 ; proto

plasm of (aid e Protoplasm) ; naked or extrathecal, 70, 258, 307 the

nuclei of
, 207 ; movements of, 71, 292 ; reaction of iodin e on

,
113

typical(forstudy) , 146, 172, 298 unilocular and polylocular, 68, 246,
303 ; unis eptate and polyseptate , 68, 147 , 246 .

S pore-sac, 66 ; reaction of iodine on
, 112 Spore-wall, 69 .

S quamulose state of apothecia, 43 , 145 , 193 , 284 ; squamulose state of thal
lus

, 261 262, 265 , 271; squamulose thallus, 35 , 214 , 236, 291, 294 .

S tane-raw,
or S tan ey

-rag,
”
199 .

S tarchy matters in thallus , 80, 81, 112, 156, 17 5, 183 , 209, 263 , 267 , 269 .

S tearine, 209 .

S ten-laf ” of S candinavia
,
197 .

S terigmata of spermatia, 7 2 of stylospores, 75 , 312 .

S terility, causes of, 5 5 .

S tipe s , 37 , 2 56, 257 , 261, 262, 266.

S tipitate apothecia, 61, 257, 261.

S tone crottle,” 191 .

S tylospore s, 7 5 , 309, 312 .

S ugar and saccharine prmcrples, 81, 15 5 , 209 .
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Thecae and paraphyses, disaggregation of, by mineral acids, 114 by boiling
the apothecium, 114 .

Theorie s regarding the reproductive function, 25 .

Time-stains”(vernacul ar name) , 4 .

Tonics, u se as, 83 , 153 , 156, 183 .

T ournefort, classification of, 23 .

Tournesol,” 13 7 .

T ousch,
”
179 .

Tree Hair
,

”
127 Tre e Lungwort, 183 Tree-moss

,
123 .

Tree s
,
Lichens not destructive to, 102 .

Tripe de Roche , 82
,
96, 174 .

T ropical Species , 96, 98, 133 , 184, 246, 296.

T ubular tissue of medullary layer of thallus, reaction of iodine on, 114 .

T ulasne, re searche s of, 23 , 28, 310 .

Typical British Species, description of
,
17 , 117 , 121.

Ulf-mossa
”
of S candinavia, 131.

Umbilicated thallus , 36, 173 , 290 .

Uniform thallus , 3 5 , 235 , 239, 305 .

Upholstery, use Of, in, 93 .

Urceolate apothecia, 230, 234, 243, 299 .

Usnea
,
24 .

Usnic acid, 266 .

Varieties of species, causes of, 54, 98, 124 .

Variolarioid state of apothecia, 216 of thallus, 5 7 ,
Vegetable soil, use in creating, 78 .

Vegetative system of Lichens, 32 .

Veiled apothecia, 131, 296.

Ventricose podetia, 276.

Verrucae form apothecia, 61, 295 , 296, 299, 301.
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Vertical thallus, 36.

Vitality Of Lichens, 54 .

Vulpinic acid, 91.

Wag
-lat of S candinavia, 205 .

Wall-moss
,

” Lichen common yellow
, 209 .

Warts,
Wartworts,” 301.

Wax in thallus, 137 , 15 5 , 209 .

Weaving, use in, 93 , 15 8 .

“ Weeds, Orchella, 90, 134 .

Wild animals, food for, 82, 125, 153 , 263 , 274 .

“ Wolf’s-moss,” 131.

Yellow dyes(aide Dyes ) .

Zonate thallus, 56, 296.

Zones of altitudinal range , 100 .



CORRECTIONS AND ADDITIONS .

Page 14, line 17 . For Although it is liable to separate , as its age increases,
in annular masse s

,
and it is habited by Grap hid ed and Lecid ea}, while it

is s eldom or never the habitat Of the Ramalinas, Usneas , Physcias , or
C ornicularias , which constitute the familiar ‘ beard or

‘moss of aged

tre es
,

”
read being seldom habited

,
to any extent, by the Ramalin as,

Usneas Phys cias
,

and C ornicularias, which constitute the familiar
beard or moss of aged tree s .

”

Page 100, line 10 . For Sp /mrop lioron aus tra le, read E aernia flf ag el

lanica .

”

Page 10 5 , line 6 . For Pe ltig era aenosa , read Verrucaria H ookeri.
”

Page 161 , line 11. Af ter kidneys ,” add and 611 65 , like , in allus ion to the

form of the apothecia.

”

Page 188, line 15 . For
“

probably fromp arma ,
a round bu ckler, in allusion

to the form of the apothecium,

”
read

“ from wdpnn,
a round buckler

,

and eiA e
’

w
,
t o enclose

,
in allusion to the thalamium being girt by a dis

tinct border .”
Page 213 , line 14 . For P . p nlclie lla, var. caesia, read “

P . sara tilis, var.

lencoc/iroa .

”
S pecimens from Melbury Hill, n ear S hafte sbury, Dorset

Shire(sub nom. P . s axa tilis , var. concentrica ) ,may b e examined in Leigh
ton’

s
‘Lich . Brit . E xsicc .

’ fasc . 8 , no . 232

Page 2 14 , line 9 . F or A e fcc
t
vn, a dish orplatter, read Ama

t

i/ 10 V, a small
shield, and S pa , form.

”

Page 23 1, line 18 . For bryop lzp ta , read
“ bryop liila .

Page 235 , line 9 . For A exds
,
a dish,” read A exrs , a small Shield.

”

Page 25 7 , line 4 For probably from ca lix, a goblet,
”
read from

Raatmov, a little cup .

Page 268, line 8 . For bellies
,
beautiful

,
read “ be llis, the daisy .


