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The arrangement of thia book is that of the aathor's Genera
Fichenuwm, 1872, and the few variations from this will, it is
hoped, explain themselves. Tho plants described are, in great
part, sufficiently well settled; and the pew things appear to
demand an at least provistonal place: though the anthor would
have preferred to keep the most of these last back, with Horace,
pongm in anerwm, And this oet merely from hesitation as to
the novelty or the rank of the lichens referred to, but beeause
he entertains strongly the opinion that the sefesce of Lichens—
whether as regards worphology or system—hns by no means
kept pace, since Fries's day, with the diagnostic enumeration
of pew forms called arbitracily species; and be iz sorry to have
possibly added to the number of these construetions.  Apresably
to the wishes of the frisnds who have urged an early publication,
this part of the work, eomprising the more conspicuous lichens,
is printed firat.

Amherst, Maasa.,
1 Nov., 1881,



The lowest divisiong of vegetable 1ife may still ba recognizaed
a8 AncE, Lionsres, and Powet; aod conveniently associated
together under the desipnation of THALLOPHYTES ;—A thal-
lus, that is to say o form or forms of vegetation in whieh there
is no real distinction of stem and leal being, in these plants,
with whatever exception, talien for eharneteristieal.  And thers
is mo dould, norwithstanding the numerous and now startling
diserepancies of these vast gronps, that they stand in closae
natural relations to each other.

Lichenes are reclkoned as Intermediate between the other
two Classes of Thallophytes; bt all the limits are nneertain,

A lichen Is (to apeak only loosely) an aerial (%) Thallophyte,
vegetating only under the infloence of moisture, and thus of
Interrupted and slow (%) growth, bt of iodeiinite duracion (%)
charaeterized by cortnin green eolie (goniédie; gonimie): and
the organ of vogetation of which {thaifes) iz distinet {*) from
the organ of froctification (apathecinm).

The thallas of lichens is composed, to speak menerally, of 1,
slender, more or less branched, lossely intertangled or closcly
compacted cell-threarls {flaments | hyphee; poassing now into a
parenchymatous modifiention} which constitute the ballk of the
plant; being distingulshable into & central, or medullary layer,
and an external, or cortical laver: and 2, of the fust-named,
rounded or elllptical, green, or bluish-preen, cefls, which [orm,
for the most part, an jreegular zone betwoen the medallary and
cortieal layers, and make what is known 18 the ronimons laver,
These gresn cells (goriding which take on new, in cerdain con-
ditions of growth, a vellowizh and even tawny coloration) owe
their colour to a chlorephyll-like matter called thalloehlor; as

("} Bxeeplions, st leazt spparent, ot now also real ocour; the role
being bowever us etated.
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the blutsh-green ones (gowimie, Nyl glanco-gonidia, Tegs.;
eollogomidia, Tuoekerm.) which are more or less distingnizhed
alzo by their gelatinons coveloped, are eonsidered fo agree in
their eolouring-matter with the phyeochrom of certain groups
of Alge.  The gonimoug layer, in most lehens, eonsists of
gonidia,  The Pelfigerel dilfer remarkably however by a two-
fold gonimons sysiem,—one serles of otherwise gencrically re-
lated lichens of this Family offering gonidia, and the other
gonimia;—Dbat the inforior systematic value oft this differonce is
porhaps sulfieienty shewn by the fet that some of the species
are searcely otherwise distingoishable. The same diserepance
recurs in the next following fhuoily—Pansarded. And finally, in
the next—the Collesed, in which the development of gelatine
reachies an exteeine so marked that these planis have been
ealled Jelly-lichens, we have only gonimia.  The gonimons calla
may mike their way to the surface of the thallus, and appear
there, enveloped n hyphe, as powdery, often cushion-like
heaps, which are capable of developing into new thalli, and are
ealled sorcdia.

But we are oot guite at liberty to stop here.  The marked
contragt of hypha and genidinm was open to a hypothetical
axplanation, based on the apparent relations of these organs to
what seemed the smne in the other lasses of Thallophytos,
whieh suggested and had its exemplifieation in the memorable
labour of Schwendener, This was met however by lichenolo-
gists ina manoer and tone offen ill snongh corresponding with
the simply objective position of the other stde; and there waa
room for further investigation.  Ideplly, fromm the poiot of view
of those who look at lichens ag sutonomous, the primordial eell -
shonld be referable either to hypha or gonidiom ; but, in fact,
as waoll emphasized by Minks (Microgosid. po 238), it is ita
doalism which, from the beginning of our knowledge, and
through all its extent, characterizes the lichen-structore, and
determines ita bistory. Yot thiz is not all. The penetrating
glanes of the eited vegetable anatomist has demonstrated the
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existenee of a third element. Behind and before the manifesta-
tion of the hyphie, which are to play so great a part in the
lichen-world, is a dimly-secn, primordial tissoe—a web or net-
work of exceedingly delisate filaments { Hypheme, Minks) which
gradually pass into the hyphie proper (Gono-Typhera, Minka)
as these accomplish their highest result in generating the goni-
mons eells (| Gorddenae, Minks wii sigpe, p. 39).

As regards external form, lichens differ pocovding as they
ascond verticaliy from the snbstrate, or are spread ont horizon-
tally upon it. In the firet eaze the development 15, for the moat
part, into branched o shrob-like (fraticnioae) 19pes, becoming
often finally pendulons: of which fsees barbate offers familiae
examples.  But thiz is eridently an extreme of iehenons evolo-
tion; and we fiud, much moro eommenty, the horizontally ax-
panded thallns, which is aither fMfiaecows or crsieceons,  Of
the folizceous thallos (axhilbited in Perowdie) the frondose (of
Peitigere, ete.) {8 & mora entire expression ; and the sguamyiose
often {in Fensarie, ece.) aorvedouced one. Cladonda is romarka-
ble az uniting in itself o hovizontal and o vertiead thallus, and
has, on this aceount, been sometimes faken for the highest exhi-
bition of lichenoae vegetation.  Folinesons lichens are attoched
generally to the substeate by variously modified, and more or
less conspicuous, fibrillose procosses (filrids ; Agpothetfes).  The
erpstaceons thallus ascends now into lobed, and even rutico-
loze expressions (#s in the highese types of Placodio and Leca-
nora) not always remdily redoeible to theiveeal rank ; and in its
squamulose types 16 approaches veb closer to the foliaceows; if
is however, as respects the great majority of species, well char-
aoterized by its wsifrm (neither lobed nor Ieanehed) habic, and
the pecaliar intimacy of ity velotion to the sabstrate.  In the
lowest of all forms of the crustaceons thallug, we have only a
weh of hyphie, with some few elusters of gonimons cells nestling
beweath the outermost loyers of cells of the bark opon which
these humble plants grow.

The lichen-frult is called Apothectwnm.  Apothecia are vari-
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onsly shaped but for the mest part rounded, organic bodies,
which differ more or less in eolour from the fhallus over which
they are besprinkled, or to which they are attached, or in
which, more rarely, they continue normally immersed ; and gen-
erate the gpores.  The easentinl parts of the apothecihom are 1,
the proper exciple, which pontaing all the other organs, but is
itgell reduced, in a very large meDrtimﬁ of the Parmeliacei, to
alayer of ealls (Agpothecism} wholly concealed Iy the thalline
receptaclo characteristical in this tribe; and 2, the hymeniun,
consisting of thekes (thecm; the spore bearing organs) inter-
mingled with elender, erect filaments | parephyses), which latter
are sometimes undistinguishable or ob2olete, The evolution of
the parapbyscs and thekes will be noticed whon we consider the
SPETIOZONEE.

Spores are cells capable of germinating, and are developed
in the thekes, which eonatitute, with the paraphyzes, the hy-
meniwm,  The spore-differences are nwmerons, and varions;
and their systematle value, in plants offering 30 many diffenl-
ties of arrangement ag the Lichens, is onguoestioned: but this
value was ot firat overestiinated, and too oueh made of certain
particolars; as, on the other hand, in the reaction against the
method of Massalongo, too little stress was sonetimes laid on
certain others.  Less wolght, in this view, should be given to
gpore-differences of a merely grasdal character, or such as de-
pend only on dimensions, or number; and more o such as geem
to have claims to be regarded ag typical,  Analvels appears to
indicate two well-defined Einds of Heheo-spores, complemented
(may we say 1) in the highest tribe ooly, by a well-defined inter-
mediate one. In one of these (rypically colourless) the prigi-
nally simple spore, passing through o series of modiflentions,
always in one direction, and the spore tending comatantly to
elongation (as e g in the genus Lecanora), afforde at length the
needle-shaped {ecicaler) or now thread-zhaped wpe. To this
ia opposed {moat frequentty but not exelpsively in the lower
tribes, and avan possibly antlcipated by the polar-biloeular sub-
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type in Parmeliecst) o second (typieally brown or brownizh) in
which the simple spore, completing anether sertes of changes,
tending rather to distention, and division in more than one
direction, exhibits finally the etono-wall-Tike {marifmea) type ()
Differencos such aa these appear eertiinly to be significant ; and
to sngoest A poszsible correlation with others, which aball leave
no doubt that these types requive mwarked expression in the
System, Nor is euch expresgion questioned in the best- doevel-
oped, follaceous groups. Nobody now hesitntoes to diztinomizh
Physcig and Pyrive from Parmelia; or Selorina feom Peltigera ;
and the argoment from such folinceous to the analogous erus-
taceons geners {8 impeded perbaps by nothing beside the thal-
ling inferiority of the latter. Bot it is seen at oiee that the
case iz not the same with the successive stepe in the proeess of
differentiation of thess types ; and the valus of soch gradal (biloe-
ular, quadrilocalar, plurileculary distinctions shanld be clearly
inferior, Species which exhibit the eltimate eondition of their
spore-type, as here taken, exhibit also, ideally at least, or ina
sufficiently extended view, the whole of the preceding process
of evolution. This s etill better observed in lorger natural
groups, as {exe. exeip) Fatora verralfis, Fr. L. K., expressing,
with general eongruity of atruetaee, the whale Distory of the
tolourless spore.  And the step is not o long oue frem such
groups to nataval genera ; to the assumption that gradal ditfer-
ences of the same type of spore, displayed by species, or elus-
ters of species, within the civenit of what {8 otherwise o natoral
genus, shall be an insufficient ground for the breaking up of

{*) The distinetion of the twe principn] types of apote Apeaks per-
haps for itsedf; and the history of the ncicular type seems folerably
clear,  Bat the aothor indiested, ot the place to be cited below, the
difficnlties iv the spore-chrricters of Skela, Gyalecta, and Thelotrema,
84 hers understoud ; and, acoceding to Minks (Symb, . 41), the note of
colorathon was unduly etrefched in includiog in the second or Coloured
Beries, the morphologleally separate spored of drifotie, and the Cali-
elacel.



