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NOTULZE AD PLANTAS ASIATICAS.

PART IL

ON THE HIGHER

Acotplevonous Plants.

General Remarks.

1. Acotyledonous Plants are devisible into Sexual, and
Asexual.

The Sexual, which comprehend all except Fungi, Alge, and
Lichens, are devisible into those. with, and those without
Pistills. ' .

The developement of the sexes is in opposition to that
of vegetation, sexes being most developed in Musci and Hepa-
ticee : and least developed in Ferns and Lycopodines ?

So far as ferns go, this is not very extraordinary; for the
frond is not a leaf, and if the true leaves are the ramenta,
ferns are very slightly foliaceous.

Besides, there are no necessary relations between develope-
ment of the sexual, and the foliaceous organs from which they
are derived ; witness Grantia, etc.

The Pistilligerous families are—Musci, Hepatice, and Azolla,

The Epistilligerous—are Ferns, Isoets, Anthoceros, Mar-
silea, and Lycopodinez ?

The Pistilla when they exist, contain an ovulum : (a single
pendulous cell) which in Mosses becomes the terminal cell
of the seta, as well as in Jungermannia and the Vaginulate
Hepaticee. 1In the Evaginulate, it becomes (?) the membrane
inside the capsule, containing the seeds.

2 L



258 ACOTYLEDONOUS PLANTS.

In these, fecundation is direct, the end of the style, first
being sphacelated, then the canal, then the single cell is
affected.

In the others it is indirect, and does not act on a pre-exis-
ting special palpable punctum, but on the parenchyma of the
frond : this is distinct in Anthoceros, and probably is the case
also in Ferns.

As we see themmore perfect pistillum gradually disappear,
leaving only the male, so do we see the male gradually dis-
appear, leaving no sex at all ?

The action of the male is not appreciable in Isoetes.

The male is unknown in Azolla. In this and Isoetes, the
80 called males have the same early structure as the females :
and in Isoetes become subsequently similar to the spores.

In Azolla, one pistillum produces by fecundation, one set of
organs: the other, another. Probably both are reproductive.

In Marsilea the males are unknown, the thece contain
two sorts of bodies of different modes of developement; one
only resulting from division : the other not analogous to a
male.

Azolla is the connecting point between thuse with, and those
without Pistills, in having two sets of organs developed by
fecundation. Itis in this respect like Marsilea among the
Epistelligerous.

Anthoceros is the connecting point between the same, as
regards palpable fecundation without a Pistillum.

Observation is wanted to complete our knowledge of Azolla,
and Marsilea, and to commence our knowledge of Ferns,
Licopodium, and Salvinia.

It is also required, as to the fate of the Ovulum of Evagin-
ulate Marchantiacee.

The male of Mosses, Hepatice, Anthoceros, and Ferus, is
referrible to the earliest stage of a Phaenogamous anther, when
it is a cellular mass containing a grumous fluid.

The males of Ferns are proved to be so, by their univer-
sality, time of function, and by their analogy to males of
certain Mosses.
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2. The following are the results of analysis of this subject.
FERNS.

No Pistilla—No apparent fecundation.—Product of deve-
lopement similar.

ISOETES.

No Pistilla.—No apparent fecundation.—Product of de-
velopement laterly dissimilar—(abortive sporules).

MARSILEA.

No Pistilla.—No apparent fecundation.—Products of de-
velopement, absolutely dissimilar from an early period.

AZOLLA.
Pistilla, or ovula.—Traces of fecundation.—Products of de-
velopement absolutely, but irregularly dissimilar.
ANTHOCEROS.

No Pistilla.—Fecundation.—Product of developement si-
milar, anisochronous. Antheridia confervoid.
MUSCI AND HEPATICAE.
Pistilla, ovula, fecundation.—Product of development si-
milar. Antheridia.
CHARA.

Pistilla, or ovula.—Fecundation.—Product of develope-
ment similar. Antheridia confervoid.

ESQUISETUM.

No Pistilla or ovula.—Product of developement similar.
PSILOTUM.

No pistilla.—No male.—Product first similar, then dissi-

milar, lastly similar: sporules developed in secondary parent
cells.

Note. What are the green globuline spherical headed, bodies of
Funaria ?

r



260 ACOTYLEDONOUS PLANTS.
PILULARIA.

No Pistilla.—No antheridia, Product at first similar, cap-
sules, sporules by abortion dissimilar.

3. Hence the Cryptogamia of Linnzus appear divisible
into Pistilligerous, Gymnospermous, and Cryptogamous.

To the first belong Musci, Hepatice.

To the second, Azolline, Salvinide, and Charide.

To the third. Filices, Lycopodide, Isoetide, Marsilidee,
Anthocerotidee, and Equisetidee.

Uniform Musci, Hepaticee, Anthocerotidee, Equise-
tidee, Filices, and Charidee.

Difform Azolline, Salyinidee, Lycopodez, Isoetide,
and Marsilede.

Can the curious development of the spores of Azolla, be
made- analogous to the polyembryonism of Gymnospermous
Exogens, in as much as the body, usually single, is composed of
several ?. And, if they germinate from as many points as there
are groups of spores, which is not improbable, the analogy is
a sound one.* Is it analogous to Loranthus ?

Chara is the only genus in which the process ends with the
development only of one spore: it is that in which the great-
est degree of representation of the organs of vegetation is
kept up in the female and male.

The obvious action of something analogous to fecundation,
followed by the developmeut of the pedicellate bodies, is an
argument in favour of fecuudation in Ferns, the development
of their capsules being so similar to that of these bodies in
Azolla.

The development of the Pistilla of Musci, is not without
a parallel in Balanophorez ; and that of the ovulum of Azolla,
is much the same as that of the Pistillum of Naias, the exa-
mination of which is again required.

* It is also curious that in Gymnosperms, the Pollen is at its maxi_
mum development, so also in Azolla.
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In Azolla the diformity is extreme, it would not be capable
of identification, but for the large yellow sac, which is obvi-
ously a form of the spore, as pointed out by the trilineal
apex. The ternary division of the frondose lobes, suggests
the idea of their being metamorphosed spores. And there will
be little difficulty in adopting this, if the spores, or small yellow
sacs of the pedicellate bodies, are not limited to 4 to each pa-
rent cell. This would be an analogy with Mimoseous pollen.

AZOLLA.

4. Examination of the middle stage of development of the
monogongylus body of Salvinia, shews satisfactorily that the
yellow sac is a preponderating spore, so much so, that all the
rest are abortive, this is plain.

It satisfactorily shews that the same is the case in Azolla,
the only difference being, that the other sporules do not en-
tirely so abort, but that a definite number assume an unusual
structure, not dissimilar te those changes in the contents of
the normal capsules.

The great size of the germinating spore, shews that the
larger sporules of Isoetes and Psilotum, are to be considered
the germinators ?

Appearances are in favour of the spores of the other organs
being abortive ?, they are empty, at least until they are quite
enclosed in the cellular masses; they are not incrusted ; they
are like the certainly abortive ones of the oblong body of Sal-
vinia, only yellow.

An evident tendency to Azolla, occurs in Salvinia, as shewn
by the greater number of peripherial cells in the upper half of
the body.*

* Points for consideration. Original difference in the nucleus of the
ovulum, on which the number of protuberances depends? The time of
first change.

The situation of the two in Azolla, the gongylus is always (?) under- .
neath, when associated with a normal capsule.
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The chief differences with Azolla, are the lobed nucleus in
both, even at a very early period, the development of gongy-
lus is observed in more than one lobe, and that not the central ;
and the abortion of all the spores but one, that one being
surrounded by incrustation.

In the other body, the only difference is the greater number
developed, and the cellular mature mass being one.

On comparing the developments, it appears that the chief
difference consists in the original nucleus, and the prepondera-
ting development of one cell or spore, and the difform cellu-
larity of a definite number of the others. But in the abortion
of many, and the containing cells being fewer than they
ought to be, sufficiently marked agreements are to be traced.

The order of Development is as follows.

1. Cavity.
2. Grume.
3. Puncta.
4. Division.
5.

Enlargement of nucelli, (spores) enlarge-
ment of Parent cell.

Separation of spores, disappearance of all
the Parent cells.

7. Appearance of secondary cells.

@

The parts of the phenomena whose description has been
attempted, appear to me to be the following.

The early structure of tbe bodies, (presenting an analogy to
the antitropous ovula) and the presence of grains in the neck
of the ovula, presenting analogies to fecundation.

This will render necessary the consideration of the para-
physiform bodies. '

The development of the capsule and spores in Mosses, has
always appeared to me singular, but its extension to Azolla and
Salvinia (in a less complicated degree,) is an indication of its
generality among higher Acotyledonous Plants.

The term, Capsula communis, is the most appropriate for
the outer covering of the organs both in Azolla and Salvinia.
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1t cannot be fairly objected to, while the term Capsula is ap-
plied to the fructification of Mosses and Hepaticee. In which
the part so called formed no part of the Pistillum, I prefer
using it to the invention of a new name which would be ne-
cessary, if it were advantageous in the present state of our
knowledge to have specific names, for specific developments.

It has at least a much nearer reference to the real nature
of the organs, than the term Indusium, or involucrum, the
application of which is not countenanced by any analogy yet
known, although the first term is only known among Acoty-
ledonous plants.*

The condensed points in the nucleus are tolerably nume-
rous, but I have not been able to count them. I am of opi-
nion that they are cotemporaneous with the appearance of
the yellow sac, which is in favor of a membrane being de-
veloped round each of these condensed points of the nu-
cleus. I have also seen instances in which the membrane,
or future frondose lobe countained two, or even three of the
points, although when the lobes are fully marked out, I have
not observed more than one central one.

I have an impression that, in both the frondose lobes
and contents of round capsules, there is much analogy, both
being cellular, and both radicular on the inner surface.

The wtole mass forming Browns upper loculus, is at one
period perfectly homogeneous, and even when the lobes are
. nine, evidently cellular, the axis, or common portion, is grum-
ous and homogeneous. The fibrous appearance is a late one,
and is not one of the least remarkable parts of this complex
structure.

The involucrum is not closed, at least ab origine. It is, in

* It may be expected, that Chara should be noticed ; although its early
state is reduced to that of Salvinia: with the exception, that the cover-
ing of the nucleus are tubes of the stem ; yet afterwards, it presents little
or no analogy ? the nucleus is the reproductive part. In this the repre-
sentation of the axis is kept up minutely in both male and female.
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the earliest stage examined, very cucullate, the point deflexed
_anticously and meeting the axis.

It contains at this time two nuclei, one rather more ad-
vanced than the other : protruding from the cup or annulus,
rudimentary paraphyses, and confervoid filaments occur, but
these have no relation with the ovula, beyond that of being
contained in the involucrum.

These filaments, appear to begin to get access to the ovula
at the time when the nucleus is just enclosed by the tegu-
ment, but the access is by degrees, for at this period, two were
observed only just entering.

The grains disappear very slowly, a few may be found even
when the capsules are really mature, or the gongylus quite
marked out. .

One very remarkable circumstance was noticed regarding
them : in one instance, a bundle of them was seen attached
to the axis, and one or two single ones in which some of
the joints were a good deal enlarged, of a yellow green
tint, with two evident nuclei approached either end (or one,
when the enlarged joint was terminal) near ifs base, some-
times with a rudiment of a third: those unchanged in size,
still often presented important changes; thus those near the
terminal one had become divided into two, by aline across the
middle ; the joints hence resulting being broader and more
beadlike, in others again, at the ends of each was a small nu-
cellus, corresponding with the upper and base one of its next
neighbour ; and near this was the shadowing out of a large
cell!!

All this is quite confervoid, and opens a rich source of spe-
culation. At the same it may throw difficulties in the way of
proving the grains to be pollen, at least with some.

Appearances are in favour of the condensing points being at
some period ternary, or quaternary, always they are an-
gular, often appearances are seen of division; but this is so
obscure, as to probably arise from suggestions of analogy.

Appearances are in favour of the nucleary grume developing

.
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the yellow sacin its lower half, and in its upper, the conden-
sed points.

The trilineal mark of the apex of yellow sac is evidently its
relation with the superimposed mass, for in the young state it
appears here puckered up, as if it were trifacial.

Appearances indicate a similarity between the condensed
points and abortive sporules, but the difficulty is, that this is
uniform, affecting the central points of the lobes equally,
which it should not do.

The hair like processes of incrustation of yellow sac, are not
organic.

These anomalies I do not pretend to explain, the phe-
nomena nevertheless are worthy of the attention of ob-
servers, and are in my opinion entitled to the explanation
T have endeavoured to give them. I therefore beg to propose
to Botanists, Salvinidee and Charide as the naked seeded
types of Acotyledones.

SALVINIA.

5. The incrustation has, I think nothing in common with
the original grume: it first appears as an incrustation of very
minate granular matter : it continues so, until it has acquired
considerable thickness. Then cavities appear to be formed in
it, and it hence it assumes a cellular aspect ; but I have not ob_
served these seeming cells to be provided with a proper
membrane. The incrustation adheres firmly at an early period.

The contents of the smaller pedicellced bodies are solid,
white, opaque. I have not observed them to be distinctly
cellular, in which respect the organisation is less advanced than
in Azolla, even under 1-16 they appear like condensed grume,
with indications of cellular looking sub division on the edges.
Pressure shews them to contain trifacial cells, of a yellowish
colour, together with larger globules, which I do not think are
cells, but analogous to the globulesin the incrustation. The

M 2



266 ACOTYLEDONOUS PLANTS,

trifacial cells are readily recognisable by their colour, and less
their more defined outline.

In both the capsules, the cells forming the walls present
greenish granules, in irregular masses ; generally towards the
centre, these granules are violetted by the application of tinc-
ture of iodine.

The brown tint, or subsequent mature colour takes place in
all, even the abortive ones: the earliest and most completely
abortive, present a dark brown grumous disk, such being the
grume lining the cavity. In others less abortive, the mass of
grume is more independent, presenting many granular coagula,
in others these are mixed with small trifacial cells, in others
again the trifacial cells are many, disposed irregularly of a
larger size ; but not uniformly so.

The three lobes of the incrustation are very well seen in
the younger stage: they alternate with the striee (Pl. 123,
Fig. 111. e,) around which the incrustation is not deposited, or
if s0, in a small degree. At this time the slightest puncture
causes the escape of a grume from the secondary capsule, which
grume is granular mucilage. I imagine the incrustation to be
a deposit of its granules. In this grume also, a few trifacial
cells will generally be found.

The next change is the appearance of its cellularity, in the
form of oil globules, or cavities. It appears to present aslight
attaching process, which is to be found in the centre of the
vertex, shorter than the tri-section, and arising from the con-
fluence of the three lines.

In Chara, the early formation is much the same, but the
enclosure of the nucleus which is the continuation of the
branch, is not derived from a general development of an annu-
lus around its base, but from 4-5 distinct puncta, as many in
fact as there are spiral tubes in the mature state. The appa-
rent stigmata are nothing but smaller tubes growing from the
larger screwy ones.

Now this is an additional reason why Nitella is not distinct
from Chara. If Nitella were organically distinct, the same
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should occur in the organs as in the branches, viz. that ex-
ternal tubes should not be developed.

The trifacial cells were once seen in the female of Chara
furcata. In Chara there is the strictest conformity in both
sexis, with the structure of the axis.

6. In Pilularia globulifera, it would appear that the first
stages resemble a good deal those of Marsilea, the theca or
capsules containing sporules, or the bodies derived by ternar,
or quaternarisation. But they are similar, not dissimilar as
in Marsilea.

Afterwards, of all the sporules, 8 or 10 to each sac, one
part only of one, continues its development. The three other
parts of that one, disappearing. All the others aborting, and
undergoing changes exactly such as they do in Isoetes.

That one fourth becomes the reproductive germinating body,
and it remaing enclosed in the parent cell, which again be-
comes covered by a testaceous outer opaque coat ; it presents
slight indications of its original sporous origin.

Now, Pilularia is a more prolonged development than Isoe-
tes, for in this the sporules always evince their origin.

Instead of Acrogens being said to be of indefinite germina-
tion, they should be said to produce a thallus or frond, before
they produce any part of the ordinary axis. All the higher
Acrogens agree in this, whereas Mr. V. shews that in Pilularia
the germinating point is prefixed.

7. It is a remarkable fact, that dorsiferosity appears invari-
ably connected with the frondose form of the axis : this at once
suggests the non analogous (foliaceous) nature of the fronds of
Ferns. The dorsiferosity may be disguised, as in many He-
paticee, but still, dissection shews that the origin in all, (see
Asolenium, Anthoceros etc.) is from the same layer, and that
when not obviously dorsiferous, it is due to Mechanical causes.
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I Essential points! for consideration with reference to fe-
cundation.

1 Prior development of the nucleus.

2. The absence of grains in the neck of the ovulum be-
fore the entrance or attachment of the Confervoid Fila-
ments.

3 The absence of sphacelation before the attachment of
the same.

11 Essential points with reference to the development.

The minute examination of both ovula in order to ascer-
tain if there is any difference in the mode of fecundation.

2. The minute examination of the frondose mass at early
stages, to reconcile it with the ordinary development of
spores.

3. The minute examination of the process of confer-ru-
mination, and number of germinating points.

MUSCI AND HEPATICAZ.

L]

8. It is a remarkable fact that in Musci, and the vaginulate
Hepatice, the ovulum undergoes no change except in situa-
ation, it forming the tip, or point of the seta. And that in
Azolla, the nucleus undergoes no change whatever, being de-
tectible even when the spores are completely conferruminate.

It is only changed analogously, to non vaginulate Hepa-
ticee, in the frondose-producing one.

Memo. Bear in mind the unchanged nucleus being the
apex of the axis, and the pedicellate bodies being developed
round its base, from above downwards, this is in favour of its
being due to fecundation.

The analogy of Chara,is in favour, of the frondose mass,
and big yellow sac-like body, being the developed female.

To what can the capsule of Mosses and Jungermanniacez
be strictly rendered analogous?. The question is reduced
somewhat in difficulty if we examine the last, for in these
the cell pre-existing in the cavity of the Pistillum, is deve-
loped by fecundation into a simpler form of reproductive
organ,
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In these plants we have the common occurrence of an ovu-
lum, existing in the cavity of the ovarium, but we have the
uncommon fact of this ovulum not becoming the receptacle
of the reproductive bodies, but becoming removed unchanged
to a greater or less distance from its original situation.

If the phenomena incident to fecundation affected this cell,
this ovulum,—the reproductive organs of both families might
fairly be assumed to be analogous to a seed, coutaining many
embryos. The mere quantity of these really reproductive or-
gans, could scarcely be urged as an objection, because such an
increase is to be expected in descending the series of animals
and vegetables.

Thus in Coniferee, which are doubtless analogous to reptiles,
a partial increase is of common, perhaps of general occurrence
in fecundation, aération, or squamation.

But so far as I am aware, there is nothing analogous to the
steps of the phenomena as they do occur: for although
we are acquainted with instances in which the developement
of the embryo is altogether extraneous to the body of the
ovulum, the direction of the growth is completely reversed,
the original ovulum remaining fixed, the new growth being
protruded from it. This may perhaps hereafter be reducible
to the distinct manner of growth in Exogens, Endogens, and
Acrogens.

And here we have a marked reference to the simplicity of
the reproductive organs in ferns, the growth of whose axes
is either identical with, or approaches nearly to that of
Endogens.

Marchantiacea are apparently more reducible to an ordi-
nary type than Mosses, but this greater facility of reduction,
does not affect the consideration, as it only depends on the
shortness of the seta, and the comparative simplicity of the
capsule.

Distant analogies between the capsule of mosses and its
contents, and the seeds of more perfect plants, may doubtless
be found, both in the compound nature of structure, and the
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alteration of the original tissues during developement, as well
as in the plurarity of reproductive bodies, and their inclosure
in the finest of all the coats, viz the embryonary sac. The
circumcission of the operculum also has its analogies, but the
columella is unrepresented.

In these plants we have three decided points of opposition
to the usual Pha&enogamous structures, for the Pistillum does
not act as a protecting organ to the growing ovulum, or enter
into the composition of the fruit, nor does the ovulum enter
into that of the seed. Nor has the young reproductive or-
gan during the greater part of its growth, any connection
but that of contiguity with the parent plant.

Can they be adduced in favour of the doctrine of compen-
sation ?

If so, then these the most simple of all flowering plants,
have the most complex products of fecundation, are the most
complex in structure, the most cowplex in effects, in as
much as the embryos derived from each distinct act of fecun-
dation, are beyond all comparison indefinite.

The growth of the seta may without any strained argument
be compared with that of the embryonary growth in Rhizo-
phora.

Concluding Observations.

9. I have elsewhere stated such objections as have pre-
sented themselves to me, to which, (and some of them are un-
satisfactory) : there is to be opposed the constant access of the
moniliform filaments to the interior of the ovulum of Azolla,
and the subsequent changes in the foramen and nucleus or
basilar protuberances of this organ. Some of the objections
might give rise to much speculation. For it can scarcely
be doubted that the moniliform filaments of Azolla, could be
described as a Confervides, and would have been taken for
one, had the organs of reproduction not been examined. Etc.
etc. etc. )

But though obvious difficulties are presented, an explana-
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tion is not to be rejected (because it is only partial, or may be,
insufficient) until a better one has been offered. That which I
have given, is calculated to reduce the number of Asexual
Plants, and so to cause greater harmony with the theory—Omne
vivum ex ovo, and it offers a beautiful analogy with certain
Phznogamons plants, of a marked organisation, themselves the
analogues of as marked an Animal organisation. These are
broad grounds for theory, but they are captivating, and per-.
haps seductive.

Much of the imperfect knowledge of the higher Acotyle-
donous plants, is due to the writings of those who have insist-
ed that these plants are sexless, or that their sexual organs
are not analogous to those of Cotyledonous plants. But, had
the Linnean name Cryptogamia, and above all, the writings of
the great Hedwig been kept in mind and studied, such exhi-
bitions would not have occurred. Objectors will do well to
bear in mind, the readiness with which the fovillar doctrine of
fecundation was, until very lately every where received. Yet
if Mr. Brown’s ideas of the nature of the fovilla, and the ge-
neral doctrine of M. Schleiden be found correct, few hypo-
theses will appear so absurd, as that which supposed the dis-
charge of the fovilla on, or in the stigma, and the independent
passage of granular matter down the style, into the ovarium,
and to the ovulum which it vivified, often in a direction op-
posed to gravitation. Certainly this hypothesis which they
received eagerly, is much more untenable than that which
attributes a pistillum to Musci and Hepatice, a naked ovulum
to Azolla and Salvinia, and, fecundation to all! And as they
then admitted at once, what has been found to be inadmissi-

ble, let them not reject at once, what may be found to be ad-
missible.

Objections Stated.

Ist. Partial Objections. Salvinia, attributable to three
kinds of bodies.

Azolla : no anther, yet pollen (assumed) highly developed.
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Change in grains while attached to the axis, no elongation of
the paraphysiform hairs.

2nd. General Objections. Moniliform filaments of Azolla
on the capsule of Salvinia.

Dissimilarity of the process in the two.

The brown matter is opaqueish and grumous.

The general development of the granules is from above down-
ward, beginning with grume containing slightly moving points.

Some of the cells contain sometimes one or two large glo-
bules, which are perhaps only gigantic granules.

A developed cell contains granules and globules of all sizes,
but especially the former, endowed with motion.

Hairs are found just below the conical growing point, the
base of which is beset with protuberant cells to fulcrum
roots and hairs.

In mature roots I do not discern them. Appearances such
as suggest a general development of the contents from above
downwards, are observed, and also an enlargement of the
ganules.

Nore.—The foregoing remarks appear to have been written at various
periods between 1835, and 1845. They bear no dates,
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Typical DIicoTYLEDONES. ExoGENEE.

Subtypical MONQCOTYLEDONES. Mzuoouznm.m%..«a&o& (Characems) Felices, Lycopodinem, Salviniacew,
HoE»ouh.NRaz..&a&a. Musci, Andrmacem, Sphagnoidew, Jungerman.

Aberrant  ACOTYLEDONES, m?.em niacew, Marchanitacece.

FUNGALES.

ForLucex.*

Typical.  Filices t Marsiloacee ?. Leaves sporuliferous.
Subtypical. Pquisetaceas §, Lycopodine® }, Salviniaces, Characems. Axis sporuliferous.
Aberrant mh&ﬁa&&&. Mueci § Andraacea ||. Calyptrate

* CJungermanniacem 11, Marchantiacee **. Ecalyptrate,

* Pass directly into I Coniferw through tt FuNGALES
Confervee in their Lepidodendra. through
earlier stages. Blasia etc.

T Palms through Tree ferns 9 DicoryLEDONES through § Lycopodinee through Plytrichoi-
Diccotyledones through CasuariNZ and perhaps dea; Arox through Buw-
Cycades. Cycadess. bawmia aphylia.

Arcx through
Riccioidese.

I Into Junger-
manniacece.

N
z
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FUNGI.
‘Geastrum elegans Gr. Pl. CXXX. Fig. I1.

Phallo affinis Pl. CXXX. Fig. 1.
Found on decayed bamboos in the Cantonment Moulmein,

by Capt. Ellis, H. M. 41, During the rains, 1834.

1. Young fungus.

2. Front view of stalk.

3. Plant more advanced.

4. Stalk.

5. Veil, portion of.

6. Fully developed fungus.

7. Portion of the veil magnified.

Phallus fetidus. Pl LXIII. Fig. 1.

Odour indescribably abominable, and very strong, represent-
ing the worst sorts of putrescence.

Direction of the plant obliquely ascending.

Capite vel glande, initio rubro, demum viscosa lucida ater-
rima tecto laxa, membranacea.

Stipite rubescens celluloso-rugosa, apicem versus striata.

Has. Barren Hill on the way to Bharowul, alt. 4000 ft.
April 10, 1840.
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CHARA.

1. Chara involucrata, Roxburgh ?

Planta pedalis, nigro viridescens. Caulis glaber vel spinu-
losus.

Ramis sub 10, subulatis, ascendentibus, ramellis numero
duplice, subulatis suffultis.

Ramuli ultimi parvi, infra flores caterum minimi vel etiam
obsolete.

Articulo ultimo vel 2 ultimis nitelloideis.

Flos fem. super. masc., infer: ad latus internum articulo-
rum inferior., feem., ramulis 3-5 subulatis, subsequantibus suf-
fult. Masc. quasi nudum.

Fl: Infimi multo minus preecociores, ceterum more solito.
Has. Serampore in aquis stagnantibus dulcibus.

Facile cognoscitur, colore atrescento, ramisque oculo nudo,
. simplicibus.

It agrees tolerably well with Roxburghs scanty character .
it looks more like a Nitella than a Chara. The cells of the
branch joints are scarcely, if at all spiral. Those of the stem
are, I think, shorter than ordinary.

Are the suffulting ramules analogous to stipules ?: they are
one on either side, and are what would not be incorrectly called
decurrent, they certainly protect the young branches. The con-
tents of the spore, or reproductive organ, are violeted by iondine.

Iodine colours the male nuclei dark, leaving the membrane
while; 3o of aninch does not shew the septa, 1300 does,
but not very plainly.

- The male organs of Chara are far more complex than those
of any other Cyrptogam, perhaps in accordance with the
greater similarity of the female to that of ordinary Phanero-
gams. It is however still reconcilable hypothetically, to the
type of an anther of Phanerogams in their younger periods
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of evolution, the filaments being composed of cells, con-
taining nuclei, in the stage just preceeding the ternary or qua-
ternary division of Phanerogams. The only unusual thing is
their disposition, unless indeed edch filament is formed in a
separate cavity.

The anthers of Musci on the contrary, represents a much
less advanced stage of Phanogams, viz. that in which the cells
contain a grumous mass, antecedent to the cellularity of this.

Few things will be more interesting than the full exami-
nation of Chara in the youngest states of developement of
each organ.

Nitric acid shews that the female when half developed,
consists of a certain number of spiral green tubes disposed
round a central bag, containing granular matters. Beyond
this bag the spirality ceases, but each tube is surmounted
by a short cell, like the spiral cells, organised exactly as the
cells or tubes of the axis.

That is, an outer coriaceous or tougher tube, colourless, of
simple membrane, and an inner membranous much finer one,
the inner surface of which is studded with green globules, and
in which the circulation takes place.

At an earlier period, these tubes are quite straight, and the
amylum-bearing central bag, projects a little beyond the
bases of the terminal cells. And between these is a short
colourless tube, the continuation of the amyliferous one.
Many of the smaller granules have the appearance of a Di-
cotyledenous embryo.

The male organ in its middle state, consists of an outer hy-
aline thick covering, the cells of which have a fasciculate
arrangement, each fasciculus representing a star or radiate
body. These appear to have some connection with the fila-
mentiferous tubes. Then there is a globular sac, on which
granules of red are disposed. Into this so formed globe, the
short stalk passes to some distance, it has the same organisa-
tion as the other tubular parts. It gives origin to another tube,

(or perbaps to more than one), from the aper of which the
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filamentous bodies are produced; and beyond the filaments
which form a pencil of whorls, the tube is again continued.

The fasciculate radiate cellsare a multiple of four, being
partly seen when the globe is viewed vertically.

After maceration a short time in nitric acid when nearly ma-
ture, it will be found that the radiate cells may be dissected
out, each carrying away with it, the tube that passed from the
centre, around the new free apex of which, the confervoid
filaments are arranged.

Although it is not easy to trace the radiating cells: insert-
ed distinctly on the end of the radii, yet I have seen instances
in which they were really articulated to it, as would be
expected.

It is singular that the tube of attachment is the only part
whose contents are violeted by iondine. These tubes are of
some size and formed of beautiful hyaline membrane, the fila-
ments do not spring immediately from it, but are in tufts,
arising really from a whorl of short cells.

One result of this is, that the supposed males have a different
organisation from what is usually ascribed to them.

And as the female so minutely represents an axis of
a Chara, so the male has its own analogies equally curi-
ous. For the involucre is doubtless to be considered as
arising from the cohesion of a number of parts, all
consisting of tubes, radiating from a tube. This tube is
again a branch of the axis, and the filaments are nothing but
simple shortened tubes, placed end to end, arising from a
point, the very place, and the only place in which branches are
produced, and in some, indefinitely.

See Diagram (right lower corner, plate LXIV) which repre-
sents a section through the axis.

a. Radiating cohering branches.
b. Branch of radiaton.

¢. Filament.

e. Branch or pedicel.
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The most reasonable consideration is, to regard the re-
producing point (or female) as a bud. Because in no instance
is the fruit of Acotyledons so manifestly a modification of the
axis.

Because in no instance does the fruit contain only one germ.

Because the structure is quite different from the others,
and nothing like the pollinia developement takes place in
the female.

2. Chara Spagnoides Gr. LXIII. Fig. II. See Itinerary
Notes, Book II, Chap. II, Number 149. p. 356.

Plant natural size.

Portion of a branch.

A single cell of a whorl.

Branch and reproductive organs,

Reproductive organs in early stages.

Mature ditto opaque.

Spiral covering of ditto detached.

Mature reproductive organ, in water

Apex of its membrane shewing that these teeth are distinct

cells,

10. Portion of ditto intended to shew that the spires are inflected,
as must be the case if the eoat is formed of 5 spiral cells.

11.  Section of nucleus.

12.  Corpuscules or amylaceous granules.

13. A representation of what I thought, was an embryo, the ap-

pearance only occured three or four times.

Has. Common in stagnant fresh water at Cabul. So much
incrusted, that at first sight it resembles Sphagnum.

N N

© ®o N

3. Chara Erythrogyna. Ramis plurimis : patentibus, (suf-
fultis processubus ramulis omino similibus)-—nitellinis.

Ramulis pluribus—nitellinis.

Monoica: fl. masc. in ramulor sub axillis vel solitariis vel
Fl. feem : vel more solito supra masc. vel omnino segregato,
solitarii vel gemini : colore insolitissimo maris nempe auran-
tiaceo.
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Has. Serampore.

This plant is remarkable for the Nitelline rami, and of
course ramuli, also for the size of these which are nearly
equal to the internodii of the rami, as well as for the mixed
disposition of the sexes, and for the red colour of the fe-
males, which have invariably the outer membrane unco-
loured, and the nucleus blackish.

To the naked eye it has a green and white mottled appear-
ance, from which, and the abundance, and colour of the flow-
ers, it is rather conspicuous. This species was obtained for
me by Haloodar, Dr. Voigt’s principal native Gardner.

Some of the branches have only females ; ramuli even longer
than internodii, some variety occurs in the depth of red.

Nitella as a genus, certainly cannot stand, it is only re-
tainable when compared with the more perfect Chare, in
which only the ultimate ramules are simple.

Serampore, Sept. 24, 1841.

4. Chara.

Axis pedalis, in horto Serampore .

Internodii tenuiter striata: striis hinc illinc anastomose
conjunctis sub spiralibus.

Rami verticillati, plures, circiter 12, juniores sub adpressi
maturate patentis : verticillus basi setis stipatis, setis ramis
numero duplicibus ? alternis ramis oppositis, alternis cum his
alternantibus.

Axis non semper solitaria, altero scrotino hinc demum
evoluto.

Rami internodiis breviusculis, striis rectis!

Ramulis verticillatis, sub 12: introrsis, majoribus simpli-
cibus, inequalibus extrosis minoribus aliquando obsoletis, an
ob lapsu : simplicibus.

Floribus utriusque sexus ? approximatis, mascula inferiora :
(without any obvious relation to the verticil. Fam, superiore
tn verticillo sed vix axillaris: utroque sesili.

Masc. decidua globosa, nucleo rubro. Fcem. oblonga 5 sul-
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cato, nucleo conform intersulco ultra nuclea in stigma? 5 lob.
(lob rectis) producta. Fructus vel nudi vel ramulis persis-
tentioribus, stipate oblique directione (ovala) ovati; stigmato
fere immulato terminat, corpora nucleari fibra spirale notat.
Tegument exter, separabili, membrana spiras leviter notata,
interna duro, atro, ob spiras projicientes quasi echinato (along
the sides,) materies farinaceo, en viscosa mixta granulis amylo-
sis quam maxima inzqualibus. The young rami, as well as all
the ramuli have no outer cells, hence Nitella is chara in an
earlier state.
It is obvious that the so called stigmata are not so, for they
present no change at any period.
In Musci,—the lowest pistilliform plants, the stigma un-
dergoes manifest changes.
Nor has the male any relation to the males of the lower
orders.
Serampore, Sept. 1841,
5. Chara soluta.
Caules tenerrimi simplicis, internod. matur. longis: arti-
culis nodosis.
Ramis verticillatis simplici serie: ramosissimis, ramylis
confertis, (densely tufted) apice ramellis 2-3 gerentib.
The joints consist of an outer hyaline rather tought coat,
and a central green lining membrane
The ultimate joints are acute, and may be seen termjnating
the ramella.
Inner central lining membrane consists of a layer of irregu-
lar roundish or angular globuline, held together by nothing
appreciable even to 500 magnif.

Hurdwar, April, 1841.
NITELLA.

1. Nitella furcata

Chara frucata Roxburgh.
Internodiis secondariis ? summis abbreviatis, ramis dense
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verticillaris, ramulis ultimis 2, 3 dentiformibus ; florib. mas-
culis terminalibus solitariis, ad apicem ramorum axeosve;
femineis vel terminalibus solitariis vel 3-5 congestis inter
verticillos.

Planta in horto Seramporensi, spithamaa tenera, raro cal-
careo incrustat (crusta, ad apices ramulorum vel medium ver-
sus, definita) !

Linea alba, ramorum etc. secta. Ramorum superiorum, ver-
ticillis dense congestis, summis juvenissimis corpus oblongum
echinatulum simulantibus.

Fl. foem : congesti inter verticillos, uno centrale terminato ;
raro solitarii, membrana exteriora solubilia citissime. » apice in
stigmatibus ? 5 acutis productis. central. e sporis 5, etiam solu-
bilib. Nucleus centralis. Materia amylacea corpusculis ine-
qualibus farctis! Fl. mase. ? albi., nucleo rubro ; sepius soli-
tariis in apicibus ramulorum penultimorum, rarius immixi, fe-
mineis extrorsis.

The solution of the inner spiral coat is remarkable, for
there is nothing then to hold together the granules, which
are, as usual very large, very unequal, and subangular.

The stucture of the male I do not understand ; the triangu-
lar separation is manifest, but the divisions between its compo-
nent parts do not attain to the centre or meet, and as the cen-
tre is red-granular, and this is produced into each peripheri-
cal division, it is obvious, that the cell must be considered as
simple, with divisions radiating from the circumference to-
wards the centre. How has it the red nucleary appearance ?
the.red cells must obviously be confined to it.

This is distinct from all known to me in the aggregation of
the female flowers, their often being terminal, and in the
male flowers being developed most towards the summit of the
axis, and in their being terminal.

It is a Nitella with the female of Chara,
Nitelle have no stigmata. The outer membr
and in all the specimens yesterday put into

were to day unrolled, leaving a nucleus of a
with granules.

as Endlicher says
ane is very soluble
water, the spires
hyaline sac, gorged

o2
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The older parts became mottled with white.

Chara evidently shews, that from a number of amylaceous
granules a new plant may be formed ; is there any distinction
between these, does iodine act differently on any of them ?

LYSIMOSCEPAS. Nov. Gen.

Differs from the species known to me in the nature of both
the teguments of the female, particularly the inner, which in
. ordinary structure is crustaceous and persistent.

It has also minor differences, such as regard the situation
of the organs of reproduction, which in genuine Chare are
arranged along the inner side of the branches; the female
above, the male close to it, below.

My knowledge of this remarkable family is so limited, and
I am so unacquainted with the structure of the groups sup-
posed to be conterminous, that I propose this genus with
some hesitation. In neither of its organs does it present, as
appears to me, any great affinity with the higher groups of
acotyledonous plants: some may be imagined between its
filaments, and the male organs of certain Musci, and perhaps
the whole of Ferns, but the structure of the case containing
these, is altogether peculiar.

While the female has a marked external resemblance to the
pistillum of Phanogamous plants, it is probable that there is
no affinity in structure between them. For the so called
stigma never presents any of those remarkable changes sub-
sequent to its having received the male influence, although
these changes are very manifest in Mosses, which are among
the least developed pistilligerous plants.

The germination of Chara is tolerably well known, and is
very remarkable : each female producing one axis, and not
several as might analogically be supposed. No embryo has
I believe been detected, most of the amylaceous granules act
perhaps as albumen. ‘

It differs from all higher Acotyledons, in the female organ
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producing one plant only ; in Ferns, Mosses, etc. there is not
even as indication of an approach to defined number.

Chara bears, I think, upon the question of the so called
Rhizantheous embryos, it being apparent that from a collection
of amylaceous or albumenis granules a young plant may origi-
nate.

Lysimoscepas may be regarded perhaps as representing
Equisetacez ?

There is no very great difference between Nitella and Chara:
for the young branches of the latter are certainly simple.
Nitellee therefore are simple by an arrest of development.

There are few plants in which there is such a marked ana-
logy between the female, and the axis, each consists of two
membranes, the inner being green, containing granules, the 5
stigmata are to be considered as 5 branches: for they are
divided from the tubes by a septum.

Perhaps after all, the females are nothing but buds!

There ought perhaps to be some differences in the struc-
ture of Chara and Nitella, viewed in this light, Nitella ought
to have tubes.

| Lysimoscepas Voigtii Gr. Pl. LXIV.

1. Portion of Plant magnified.

2. Apex of a branch.

3. Inner lining of globuline, this shrivels up when the
plant is dying. °

4. 4. 4. 4. 4. Illustrate the situation of the reproduc-
tive organs.

5. Male organ? 6. Two triangular scales, to shew that
they are only compound towards the circumference.

7. Filament, magnified 200.

8. Do. 500 times. 8 a, is a younger one, the structure is
obviously a single series of cells, each with a nucleus of
grume! the cells are exceedingly fine, and perhaps the septa
are not definable.

9. 10. Female organs.
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11. Same outer coat dissolved into a flat fine membrane ;
the inner commencing to separate, the spore is seen to be
without a proper coat.

12. Same, rather imaginary.

13. Spore or seed broken up: the five straps still coiled
up, but somewhat disarranged.

14. Amylaceous granules of spore.

The name Lysimoscepas, is proposed for the genus, from
the solubility of the membranous integument. The species
is named in honor of Dr. Voigt, the supporter and super-
intendent of the late Dr. Carey’s Botanic Garden at Se-
rampore, and Surgeon to the Danish establishmeunt at that
place, an excellent sytematic Botanist.
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General Remarks.

In making the following observations it is not my intention
to enter into details of the anatomy of the plants of the or-
der Hepatica, particularly as that of the cuticulate species
has already received abundant notice in the celebrated me-
moir of M. Mirbel on Marchantia

The usual from of the order is frondose, although the num-
ber of foliaceous species of Jungermannia, probably far exceeds
that of the species of all the remaining genera.

The frondose species are chiefly remarkable for their great
tendency to a binary division. They may be conveniently di-
vided into.

Cuticulate, and Ecuticulate.

If the forwer, the upper cutis is supplied with large open
orifices ; the existence of which, although it had been al-
luded to, does not appear to have attracted much attention
before the publication of M. Mirbels memoir. Their organis-
ation is in all the species the same ; and they may be consider-
ed as characteristic, their existence out of the order, having only
I believe, been ascertained in Kaulfusia

The under cutis presents nothing remarkable except its ten-
dency to assume a more or less purple colour.

The radicles are excessively numerous, and are, at least in
the frondose species, always simple. They are in fact nothing
but an elongation of some of the cells forming the lower stra-
tum of the uncoloured parenchyma. In the ecuticulate species,
they pass to their destination without interruption, but in the
cuticulate, the inferior cutis is obviously interposed. It is
owing to this origin of the radicles, and to the force which they
exert in passing towards the veins, that the universal presence,
and the direction of the scales on the under surface of
the fronds of these species, is to be attributed. These ra-
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dicles have a great tendency to run towards the central
vein, along which they for the most part strike root exclu-
sively, although, as might be expected, they do not originate
from the vein itself. It is a curious fact, that those of the
fructiferous portions of fronds, do not generally strike root un-
til they have arrived at that portion of the frond, from which
the fructiferous part was developed. And it will be seen that
in obedience to this tendency, curious means are in many
species contrived for conducting them to this point.

In their younger states they contain numerous active mole-
cular granules, but I have not been able to ascertain that

these are subjected to any circulation.

These granules disappear as the radicles lengthen, and are
subsequenly not to be met with, This may be considered
as corroborative of Mr. Brown’s suggestion concerning the
nutrient functions of the granules contained in the pollen
tubes.

With regard to the foliaceous species which are confined
to Jungermannia, of which genus they form by far the larger
portion, it appears to me that the authors who have studied the
genus have mistaken its structure. I am unable at present to
state whether there are material objections against considering
these species as the result of the maximum division of the
frondose forms. My ideas of the structure will be found under
the genus. I shall here only point out in addition, that
the ampullaceous lobes, which are evidently due to cohesion
of the margins of concave lobes, become again expanded in
the Jeaves surrounding the organs of both sexes.

The receptacula of authors are in all cases, except in Aso-
lenium, to be considered as modified portions of the frond,
the peduncle being a continuation of the central vein, and
its overlying structures.- This portion will hence, always
correspond to the sinus of the emargination of the lobes of
the fronds, from which it is indeed almost universally exserted.
And it will hence as obviously follow, that both peduncle and
receptacle will have the exact structure of the portions of the
frond to which they correspond.
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The peduncle is provided either with one or two grooves,
down which the radicles pass to the vein of the Frond. I
believe it will be found that two grooves alone exist in those
species in which the radicles are, during their course along
the vein of the frond, divided into two bundles. In Marchan-
tia, the portions closing in the grooves correspond to the in-
nermost scales overlapping the bundles of radicles in their
passage along the vein itself. M. Mirbel first I believe point-
ed out, that the surface of the peduncles which corresponds
to the upper surface of the frond, is in the cuticulate species,
similarly provided with stomata; while the under surface of
the receptacle gives origin to similar radicles, which produce
by disruption similar scales.

The outer involucra in the cuticulate species, are modifica-
tions of the inferior cutis; in the ecuticulate they are pro-
ductions of the inferior stratum of parenchyma. In others
again of this last section, they are mere elongations of the
upper surface.

The inner and partial involucra (perianthia) of some authors
are of later origin, and are extensions of the tissue immediate-
ly adjoining the base of each pistillum.

The male organs or anthera vary a good deal in situation;
generally they consist of a simple membranous sac, the mem-
membrane appearing rarely ? to become compound.

In the foliaceous species they are axillary, in the frondose
they are contained either in cavities of the frond itself, or in
receptacles, which are indefinitely divided into cells, and
which are less frequently pedunculated than those bearing
the female organs. In these cells they are generally solitary,
they invariably communicate exteriorly by means of an open-
ing in the cell through the upper surface. Generally speak-
ing they are less developed than the similar organs of Musci,
although in some species of Anthoceros, they may be consider-
ed as attaining the maximum of evolution. Their contents
are similar to the fovilla of Pollen. It is impossible not to
be struck with the close similarity they present in appearance
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in their earlier stages, with capsules of Filices at similar pe-
riods of development.

In the female organs a good deal of diversity exists.* Jung-
ermannia, in the primary evolution of its peduncle bears an
exact analogy to Musci. I am not aware whether this has
been noticed previously, although the vaginulation is clearly
represented in the figure of J. saccata, Hook. Musc. Exot. t.
16. Putting this inverseness of evolution aside, the general form
of the order, excepting in Riccioidea, and Anthoceratez, is to
have the fecundated ovarium provided with an interior free
membrane, immediately enclosing the young sporula. The
Pistillum is similar in structure to that of Musci, they are
generally aggregate ; and it is a curious fact that in those
species of Jungermannia, the involucra of which are closed,
owing to the nearly complete cohesion of the component
parts, they appear to be solitary, while in those with open in-
volucra they are aggregate. This is just the contrary to what
we should expect. As in Musci, the pistillum only ap-
pears to perform an important part during the first changes
consequent on fecundation. That portion which corresponds
to the ovary, owing to the enlargement of the inner membrane,
soon assumes a membranous appearance, and is subsequently
ruptured, and always as it appears, irregularly. In no in-
stance does it, become separated by its base, or become
carried upwards, although it has received the name, of ca-
lyptra, and although the young capsule of Anthoceros is
stated to be tipped by a Calyptra. It rarely disappears en-
tirely, traces of its base being generally present, although
from their extreme tenuity they are very liable to be over-
looked. Throughout the stages antecedent to its rupture, and
in many cases even after this, it is always to be recognised by
its style.

The inner membrane subsequently becomes the capsule,

* They are either terminal as in the foliaceous Jungermanniz, endo-

phyllos as an Riccia, Anthocros etc. or hypophyllos, as in Marchantia
Targionia, ete.
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and at the time of full maturity bursts, either in a regular, or
generally in an irregular manner. It is almost always
sessile or nearly so. There is nothing very remarkable to be
observed in it, except the frequent presence of fibres in the
cells of its inner surface. It contains either sporula only, or
sporula and elaters.

No genuine plant of the order is furnished with a colu-
mella. In Riccioideee and Anthocerotez it does not exist ; in
the former all the changes are carried on in the ovarium,
which hence subsequently becomes the capsule. In the lat-
ter it is difficult to refer the capsule to either of these mem-
branes, although from the total absence of a style, it is more
analogous to the inner, than the outer.

The peculiar and characteristic bodies, Elaters, are by no
means universal in the order, and hence too much importance
has in my opinion been attached on them. They are
almost universally associated with the existence of fibrous
cells of the capsule: and this would seem to corroborate the
truth of Mr. Mirbel’s conjecture, that they are modifications
of such cells. In fact, the transition between these cells and
the elaters, is very evident in Jungermannia epiphylla. In their
younger states they consist of an elongated cell, containing
one or more grumons nuclei. They are not to be confounded
as has been done by Sprengel with the remains of cellular
tissue, which occurs intermixed with the sporula in some ge-
nera. Too much stress has, I think, been laid on these or-
gans as inducing the despersion of the sporula, neither do I
see in any instance, that the sporules adhere to the elaters.

In all the genera, the formation of the sporula appears the
same, consisting in the ternary or quaternary division of an
originally simple nucleus, and the subsequent separation of
these divisions, each of which becomes a perfect sporule. In
Anthoceros the formation of these organs is gradual, and as it
were indefinite, the degrees of evolution being beautifully
shewn in the mature capsule, from the original, undivided, and
simple cell which may be found near its base, to the perfect

p2
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sporule which exists only towards its apex. This again is ano-
ther remarkable, through casual analogy which these organs
bear to pollen. A far more remarkable one exists in the fact,
which will probably be found general, that the sporula consist
of two membranes: The outer one is in some exceedingly
destinct, forming the ““tunica’ of authors, and in such, it is
compound, in others it is of difficult demonstration, owing to
its adhesion with the inner membrane, and in such cases it
appears to be simple or granular,

With regard to the much mooted question as to the occur-
rence of fecundation (by means of anthers) in this family, I
have no direct evidence in favour of it to offer. Still for reasons
so obvious that it is almost unnecessary to advert to them, I do
not doubt that such does take place. The difference in the
steps of the process between such plants and Phenogamz, I
have mentioned in the remarks prefixed to the Muscologia Iti-
neris Assamici. As presumptive evidences, I would lay particu-
lar stress on the existence of distinct gemme in most, and per-

_haps in all,—on the fact that the anthers are generally enclosed
in sacs from which they cannot escape,—on their dehiscence,—
on their composition which is totally unlike that of gemmee,
—on their contents, which are similar to the fovilla,—on
means for its escape exteriorly,—on the correspondence of
the development of the anthers with that of the pistilla,
which although not absolutely ascertained in all, is so con-
spicuous in some, as to leave little doubt that it always
occurs, and on the invariable sphacelation of the styles.

And lastly on the fact that in Anthoceros, in which the de-
velopement of the sporula is gradual, there is a corresponding
gradual developement of the male organs, and on the pecu-
liar means which are had recourse to, in order to ensure the
requisite communication by means which are obviously neces-
sary, from the peculiar organisation of this genus, to which I
shall allude more fully under the genus itself.

Misapplication of terms, or at any rate, their most incon-
sistent application, has been carried to a great extent in this
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order. Calyx, perianth, corolla, perichatial leaves and ex-
terior calyx, change places in an extraordinary manner in the
writings of eminent cryprogamists.

In one instance the capsule of Anthoceros is described as
pedunculated, and the cellules of the surface as furnished with
a spore in the centre, neither of which correspond with my
own observations, neither have I observed that the sporules are
ever attached to any part of the capsule. The perianth of
Targionia becomes an invelucrum in Jungermannia ; the term
perianth being applied to the inner involucrum, becoming calyx
in the description of Marchantia conica, which I may here
remark, would be sufficiently characterised as a distinct genus,
by the male receptacles being sessile, and the peduncles of
the female ones furnished with one groove. The application
of the term stipulee to the third series of leaves in this genus
appears to me as unnatural, as its applications to similar parts
in Musci, on which I have elsewhere remarked.

In the otherwise excellent Musci Exotici, in the descrip-
tion of Jungermannia Phyllanthus t. 95, the calyptra is said
to be a corolla. The term too, perichatial leaves, is not as
appears to me, strictly applied, for in the frondose species they
become the exterior calyx.

Sprengel in Lunularia turns the capsules into calyces, while
in Fimbriaria they become the involucra. But it is quite
usgeless to aduce further examples.

I shall now proceed to notice the genera which occur in

the collection.
- Of Jungermannia 31 species exist, I may remark that the
separation of this genus into a distinct order, as has been
done in Dr. Lindley’s excellent Nixus, will not in my opinion
hold good, at least on the grounds there mentioned. But
whether the separation may not with property be adopted on
account of the genus being vaginulate, is another question.

In the character of Marchantia, I have described the peri-
anth of Dr. Hooker as the inner involucrum, as it seemed
to me the most consistent course. The term involucrum is
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otherwise limited to the immediate covering, partial or com-
plete, of the capsula externa.

Plagiochasma is a remarkable genus, it is the only one in
which the peduncle is not a continuation of the apex of the cen-
tral vein : hence it is not exserted from the sinus, but passes up
from the vein, and through the substance of the frond itself.
Neither has it the structure so characteristic of the others, as the
overlying structures are not carried up, 8o to speak, with it.
1 have hence described the capsules as stipitate. It is fur-
ther remarkable for the presence of elaters, and the absence of
fibrous cells of the capsule, of this want of assimilation, it is
the second instance in this collection.

Askepos is an obscure genus, and described from imperfect
materialis, as I have not seen the mature capsules.

Monosolenium is chifly remarkable for the very distinct
remains of broken up cells that surround the sporula, at least
in their younger stages.

Octoskepas is perhaps singular in the nature of the inner
involucrum, which at an early period is only quadrivalvular,
the valves subsequently becoming divided.

Synhymenium is worthy of notice on account of the valvular
dehiscence of the capsule, although it is incomplete, and for
the membrane by which the valves, at first four in number,
are originally held in connexion. It is curious too, that the
fibres only exist in the cells forming the valves themselves. .

Anthoceros presents so many peculiarities, that I shall be
excused for entering into its consideration at some length,
so far at least as regards the female organs. The first indica-
tion of the developement of these, consists in the appearance
of a convexity on the upper surface of the frond, which is at
once distinguished by a sort of lucid whitish appearance. Over
this convexity, is spread an excessively fine membrane (to the
existence to which the lucid appearance is probably to be at-
tributed) which at the centre of the convexity is inflected in-
wards in the shape of a process resembling a good deal the
beak of a funnel. The extent to which this process pene-
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trates, is variable ; but it never appears to be very great. The
only indication of the female organ at this period, consists in
a partial density of the parenchymatous tissue. This I think
subsequently becomes, what may not inappropriately be called,
the bulb of the capsule.

This bulb in its early stages has the appearance of a cup.

At a rather later period the convexity visible on the Frond
has become a gibbosity ; the membrane is now more evident
as it has assumed a brownish tint, which is particnlarly evi-
dent in the inflected portion. I have observed likewise about
this period, a sort of obscure sphacelation of the surrounding
tissue. The dense portion of parenchyma has now nearly
assumed the form of a bulb, having protruding from its centre,
a very short cone, the rudiment of the subsequent capsule.

No change takes place in the membrane ; at some period
of the existence of which, minute adhering granules are ge-
nerally visible, and 1 am unable to state at what period it dis-
appears. The next stage consist in the complete evolution
of the bulb, and the enlargement of the young capsule. A
striking change soon occurs in the tissue sitnated between
the membrane and the bulb, consisting in a gradual solution
of continuity, until a cavity is formed, the base of which is
occupied by the young capsule, and the upper portion by the
dislocated tissue and the inflected process, to which very ge-
nerally the adjoining broken up cells adhere with some firm-
ness. This mass begins to assume a brownish colour, and is
gradually encroached upon by the growth of the capsule, and
is so compressed, or submitted in such a way to presuree, that
except at its base, its consistence is greater than perhaps at
any previous time. It is likewise owing to this presure, often
twisted into the lax base of. this mass, that the apex of the
young capsule extends, and carries it up with it. It does not
remain long however after the capsule has burst through the
apex of the now vaginiform involucrum.

It will be at once seen that this mass has very little in
common with the character of a calyptra, and nothing in
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common with this organ as it exist in this order. But un-
less attention be paid to its earlier stages of existence, a su-
perficial examination may easily lead one to suppose it to be
a true calyptra.

I know of no analogy to the membrane, but it appears to
me to be one of the very numerous means of adaptation, resort-
ed to in cases of anomalous conformation. 1 look upon it as
a fecundating, or rather conducting membrane, by which the
influence of the granular contents of the anthers, are enabled
to act upon a point which it is obvious they could not other-
wise possibly reach. I may mention as a curious fact, that
the cells of the surface of the apex, at least of the convexities,
contain no green parenchyma. See fig. 5, Pl. LXXV. E. and
moreover, that they have a tendency, though slight, to the
appearance of sphacelation.

The formation of the sporula is now so well known, that
any further description is needless. It would appear however,
that occasionally, the nucleus is formed by the caulescence of
‘3 or 5 granular puncta. The various stages of their evolu-
tion are associated with a tendency to the dislocation of the
tissue of the capsule itself, proceeding from below, where the
cells are adherent, to the apex where they are laxly packed.

Connected with this genus, are several other interesting
points which I have neglected. But I must observe, that all
the observations given above, were made during the sufficient-
ly hurried marches of our Deputation to assam.

Assam, 1836.
Affghan Hepatice.

With the exception of Marchantia polymorphia from Upper
Kaloo, without fructification, (No. 28, of the annexed list) all
the species of Marchantia are from the extreme eastern parts
of Affghanisthan, alocality where, (as will be often mentioned,)
there is a curious mixture of Affghan and Himalayan vege-
tation, the former prevailing in the valleys and the lower hills,
while the latter is almost exclusively prevalent above an eleva-
tion of 5,500 ft.

e — — © et ———— e 4
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The genera to which the Affghan plants of this family
appear referrible are Targionia, Plagiochasma, Reboiullia,
Marchantia, and Jungermannie. Plagiochasma, I suspect
will subsequently absorb Antrocephalus.*

Ricciaceee are remarkably distinct, in having the spores
contained in a capsule, (the original pistillum) not a secon-
dary development as in all the genuine plants of the family
known to me, and which consequently would be described
as having no calyptrat, I find two distinct modes of develop-
ment of the peduncle. In onme, and this is very evident in
marchantia, the peduncle is a narrow elongation from the
apex of the frond, with which its surfaces correspond re-
markably in structure. And tho’ in some as in Reboiullia,
the whole substance of the frond would not appear to be
continued in the pedancle, judging from the absence of aéra-
ting cavities and organs on the face corresponding with the
upper surface of the frond, yet I have not met with any in
which the capitulum is not manifestly a part of the frond,
and which do not present one furrow at least in the ventral

* This genus, Antrocephalus, is identical with a mss. genus, Asoleni-
um, which I sent home to my friend Mr. R. H. Solly in 1836.7.

* This term should be discontinued: it is obviously a contradiction
in terms, and besides, does away, technically, with one of the greatest
distinctions between Hepaticee and Musci. It is applied in the latest
works with great laxity. In Ricceaces (Endlich. Genera) it is applied
to an involucrum, while the sporangium is described as terminated by a
persistent style, which at once shews that it is the Calyptra, or the Pisti-
lam.

In Anthoceros, as I have said, 1 believe it to be applied to a dislocated
part of the tissue of the frond itself.

In the above most useful and excellent work, I may add, none of the
diagnostic marks (p. 43, sub Hepatice: p. 46 sub Musci) between Hepa-
tica and Musci, are free from exception. In Sphagnum the calyptra does
not separate by its base, but is lacerated by the cupsule growth, as in
Marchanteace. Jungermannia is vaginulate, Anddrea has no oper-
culum, and lastly, many Marchanticez do not present elaters.
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face of the peduncle, for the protection of the radicles arising
from the under surface of the capitulum.

In the secound form, the peduncle derives its origin from the
central stratum, is not terminal, and is homogeneous in struc-
ture, having no provision for the passage of radicles, which
are not produced on the under surface of the capitulum, and
which last is not manifestly a part of the frond. Indeed the
capitulum in these cases, consists of one or more follicular-
formed involucra, united by their bases, and not presenting
the same structure as the frond.

This form is so far as I know, limited to Plagiochasma, and is
remarkable, in as much as the otherwise universal characters
of fructificatio hypophylla, may be said to be departed from.

Both this genus and Antrocephalus, are distinguished by
the origin and structure of the peduncle, and consequently of
the capitulum.

I cannot reconcile Plagiochasma, of Lehmann, with the
description quotated by Endlicher of Bischoffs fig. Sedge-
wickia heemispheerica, Nov. Acta XVIIL. 2, t. 70 IV. which
though it may be analogous to these plants, still appears a true
Ricciacea.

From what I can understand of Lehmanns paper on Antro-
cephalus hepticus, its distinction depends upon marks,
of which alone, the transverse dehiscence of the involu-
cere is worthy much notice. For it will be at once seen
that the capsule varies a good deal, and also that one
Affghan species varies remarkably in the number of involucra.
I have likewise a Khasya sp. with similar transverse dehis-
cence of involucres, of which it has 2-3. The last genus
will probably have to be combined, at present it is only to be
known by the transverse dehiscence of the involucrum.

Anthocerotee,—The distinctive character of this family
I take to be the absence of the Calyptra, or rather pistillum,
the linear univalvular or bivalvular capsule, and the linear seti-
form columella. Further observations may likewise make
known remarkable peculiarities in the manner of fecundation.
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So much so, that in my opinion the family is not admissible into
the group Hepaticee. So far as my observations go, there is
nothing analogous to the pistillum, but the capsule is developed
at first at a considerable depth within the substance of the
frond, and it is the cellular substance between it and the ‘sur-
face that becomes dislodged, and which is called by botanists
the Calyptra. My observations go to shew that over the sur-
face corresponding to the situation of the nascent capsule,
there is a funnel shaped filament, the narrow end of which pe-
netrates some distance into the substance of the frond : this I
take to be the manner of action of the male influence. The
great development of the anthers, their obvious dehiscence,
and the free communication they have outwardly by means of
the large aperture of the chambers, connected with the ab-
sence of a pistillum, and the correspondence again of the ap-
- pearance of the young capsules, with the brown filament just
mentioned, appear to me worthy of attention.

The following list of Affghan Hepatice is sometimes re-
ferred to.

ANTHOCEROTE.Z.

19. Anthoceros.—In crevices of rocks Pushut. Wet or dripping banks,
Otipore.

RICCIACEZA.

21. Riccia,—Otipore.—Sands of Cabul river Julalabad, also along the
— 4y —— Sutlege with Phascum.

22, —,, —— natans ?—In jheels Peshawur. Common, not observed
in fructification.

MARCHANTIACEZA.

23. Targionia.—Shady banks, and under rocks, Otipore.

24. Plagiochasma.—Otipore, rare, found mixed with numbers 20, 26.

25. Plagiochasma ?—Otipore (capsule pedicellate.)

26. Reboiullia.—Moist banks under bushes, Otipore.

27. Reboiullia.—Shady banks Otipore. (Capsula circumscissa) Gri.
maldia auctor.

28. Marchantia.—Moist banks Otipore, male, and M. polymorpha, im«
mature female. Wet banks upper Kaloo.

Q2
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29. Junegermannia.—On trees and rocks, Bharowul 6500, to 7000 feet.

30- ” ” ”

81. 9 ” ”

82. Jungermannia (Gymnomitrion) Under rocks in shady places Oti-
pore.

33. Marchantiacea, efruct.—Dripping rocks Gundumuck.

84. ,, Wet banks Otipore with Hypnum.

35. ,  Under rocks Kojuck Pass, the only one seen in the western
parts of Affghanisthan.)

The following is an enumeration of the genera in Sprengel’s Ge-
nera according to my ideas. Those marked with an * I am unacquaint-
ed with, except from some sketches.

1. JUNGERMANNIACEE

Jungermannia,
+ Blasia? I have never seen perfect specimens of the frondose species in fructification.

4 Bystasis Gr.
II. MARCHANTIACEZE,

+ Lunularia, I11. RICCIOIDER.
Marchantia

¢+ Fimbriaria. : g;‘;’;g&?u'
gl;‘:::x::mx. Cuticaloss. + Spherocarpus,
Antrocephalns. Riccla,

% ..::io:;?:nm. 1V. ANTHOCEROTEZE,
$ Askepos Gr. Anthoceros,

¢ Monosolenium Gr. + Monoclea.

t Octoskepos Gr. Ecuticulose. + Carpobolus.

+ Corsinia, Dubia.

¢t Bynhymenium Gr. + Blandovis.

N.B. New genera described by the author, are added to the list and marked thus, 3.
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HEPATICE A.

SECT. 1. JUNGERMANNIACEZAE.

' 'Vaginulatae (pedunculo capsula interne, axi inverse evo-
luto). Capsula quadrivalvis.

I. JUNGERMANNIA.

Character generis idem ac sectionis. Plantes polymorphz,
nunc foliaces, nune et rarius frondose, terrestres vel arborez.
Radicule confervoidez ? Folia disticha vel tristicha, integra
vel divisa, lateralia semper oblique axi affixa, hinc basi swmpe
auriculata, (auricula vel planiuscula vel concava vel ob mar-
gines coalitos ampullacea) interdum subtus lamellis verticali-
bus instructa (Hooker) ; serie tertia axi aqualiter affixa, vel
postica vel rarius ? antica, nunc difformia minora, nunc con-
formia subzquantia, nunc quasi sparsa, nunc f. lateralium
seriei unica, nunc et rarissime ? seriebus ambabus responden-
tia. Adsunt etiam interdum folia squamiformea minuta
sparsa (Hooker).

Anthere solitarie aggregateeve, in speciebus foliaceis axil-
lares,

Flores feeminei specierum foliis instructarum terminales;
interdum, axi abreviata, axillares videntur, specierum frondosa-
rum endophylli.

Involucra evalvia, in his vaginiformia, in illis foliacea, vel
aperta, vel clausa. Pistilla in speciebus foliaceis involucro
clauso donatis solitaria! ca@terum aggregata, unico tantum
feecundato.

Capsula externa (Calyptra auctorum) eruptione interna
varie lacera, basi saltem semper persistens. Capsula interna
pedunculata, parieti interno e cellulis fibrosis conflato. Ela-
teres heteromorphe, vaginulate, fibra spirali simplici vel dupli-
ci. Sporula subrotunda, glabra vel echinata.
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General Remarks on Jungermannia.

Jungermannia of all the genera of Hepatice is that which
approaches most to Musci, agreeing with this order especially
in the structure of its pistilla, and in the inverted origin of
the Theca. Itisin fact as much a vaginulate genus, as any
genus Musci

The cells of the endothecum are in all the instances I have
examined fibrous, and it is curious too, that its colour is owing
to the colour of the theca, and that it always agrees in this res-
pect, both with the elaters and sporules.

In Jungermannia epiphylla, the transition from the cells of
the endothecum, to perfect elaters, is well shewn. This fact I
was aware of early in 1832.

With regard to the insertion of the leaves, these in all in-
stances are oblique, and form nearly half a spire round the ax-
is. The upper margin is usually anticous, but in some in-
stances it is posticous.

Although the accessary leaves forming the third rank in so-
many species, are generally situated posticously, yet the in-
verse is sometimes the case. To call these appendages stipule,
is in direct violation of all laws of analogy. Not only are they
single organs, but almost always are only appended to the
leaves of one side, and hence alternate, but they frequently are
inserted on different planes with the leaves. The only analo-
gy they have with the usual form of stipule, is in extending
over the surface destined to promote aération.

The transition from the leaves into the perianth, may be al-
ways traced, in some, very distinctly ; it is remarkable that
perianthia appear to be only preseat in those, the pistilla of
which are solitary. This is exactly the reverse of that which
we would be led to expect.

The appendages visible on the inferior margins of the leaves
of many, are nothing but lobes the margins of which, except at
the base, cohere intimately. It is singular that these lobes be-
come again expanded in the perigonial, and perianthial leaves
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This genus shews us that difference in the forms of the ela-
ters, cannot be considered of generic importance; it is probable
that the double fibre only originates from a continuation af an
original simple one.

I FOLIA DISTICHA INDIVISA.

1 Jungermannie sp. Pl. LXX. Fig. 1.

Caulis prostratus, vage ramosus. Rami subclavati, ascen-
dentes, interdum elongati. Fol. arcte imbricata disticha,
superiora gradatim majora. Concaviuscula, orbicularia, inte-
gerrima, areolis oblongis rotundatisve, juniora conduplicata,
foliis decurrentibus.

Radicule e basi externa foliorum exsertee.

Folia perianthialia oblongiora majora : suberecta cupulam
formantia.

Perianth tubulosum, membranaceum plicatum, apice aper-
tum, sub fimbriat., basin versus f. perianthialibus adnata.

Calyptra basin supra circumscissa, vel lacera, membranacea
tenuis, persistens, stipes demum deciduus, perianthia longi-
tudine vel duplo fere superans.

Theca 4 valvis, valvis patentissimis lanceolatis rubro-brun-
neis : cellulis elongatis, fibre completa vel incompleta.

Elateres minute vix vaginate, fibra duplicata.

Pistilla plura minima sessilia stylo brevi circa calyptra basin
disposita.

Has. In regione Assamica alta; ad ripas fluvii (vel rivuli)
Manmoo, Negrogam versus, agra Singfoensis. Et Deboroo
ad Kujudoo et Rangagurrah, agri Muttack. Jan. 4. D. 1836,

Var? A. Foliis majis opacis. Periantheo dentato. Thecig
majis exsertis ; valvis capsule latioribus. Sporulis globosis
leevibus.

Has. Mamloo, Collium Kbasyensium, altitudine circiter
4300 pedum.
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2 Jungermannie sp. Pl. LXX. Fig. 1.

Dense cespitosa, caules ramique prostrati, radiculas rubro-
ferrugineas, infra per totam longitudinem exserentes.

Folia disticha plana, suborbicularia, integerrima, decur-
rentia, conspicua cellulosa, areolis irregularibus sapius ob-
longis.

Folia perianthialia majora, marginibus recurvatis.

Perianth. his basi adnat, angulatum ore dentato.

Calyptra apice lacerato fissa, persistens basi pistillis pluribus
abortivis obsita.

Theca exserta, valvis ovalo-lanceolatis.

Elateres, sporulaque (immatura) ut praecedentia.

Przcedente proximum discrepant., ramis etiam prostratis,
foliisque planis magis cellulosis.

Han. Assam, in agro Muttack, tractu Theifero, Tingrei
dicto. Feb. A. D. 1836.

Mamloo, Collium Khasyensium, et Moflong altitudine
5642 pedum

3 Jungermannia sanguinolenta Pl. LXX. Fig. I11.

Dense ceespitosa : caules sepius simplices, elongati ascen-
dentes, unciales vel paullo ultra flexuosi.

Folia maguna, dilute sanguinea, disticha conduplicato-cari-
nata orbicularia, semi-amplexicaulia, areolis 6 gonis rotunda-
tisve, conspicue cellulosa, sursum gradatim majora summa
perianthii basi adnata.

Perianth saturatius coloratum, obovato-ventricosum apice,
sub 5 fidum, laciniis irregularibus mucronatis.

Calyptra apice lacerata rupta persistens.

Pistilla pauca abortiva. Theca (secondaria) longe exserta :
valvis oblongis atro-brunneis, madore conniventibus cellulis
basilaribus tantum fibra completa donatis.

Sporula ut in aliis generibus 3-4 evoluta.
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Elateres primo e cellula oblonga, massam coagulatam conti-
nente.

Uti preecedentes videtur dioica.

Has. Ad Bogapanee Collium Khasyensium, altitudine |
circiter 4500 pedum, in arenosis. Nov. A. D. 1835.

4. Jungermannie sp. Pl. LXXILI. fig. 4.

Caules ceespitosi elongati filiformes.

Fol. disticha, distantia, oblique inserta margine superiori
postico, oblonge rotundata, integerrima opaciuscula, insertione
inferiori decurrentia.

Ad Moflong legit D. McClelland. Nov. 7, 4. D. 1835.
Affinis ut videtur, J. repandee. Hook Musci Ezot ¢. 86.

5 Jungermannie sp. Pl. LXIII. fig iv. 5.

Caulis repens ramique ambitu lineares prostrati.

Fol. disticha subscalpelliformia, oblonga oblique inserta,
basi simplicia apice rotundata parce denticulata, margine infe-
riore antica inserta.

Fol. perianthialia minora, varie divisa integrave dentata.

Perianth apert. profunde 3 partito, laciniis fimbriato-den-
tatis.

Calyptra apicem versus lacera, persistens basi cincta pistil-
lis pluribus abortivis.

Theca breviter exserta: fusco-rubra, stipitis apice incluso,
valde dilatato brevissimo.

Endothecii cellule, conspicue fibrose.

Sporula minuta globosa levia.

Elaters breves, vaginata, apice utrinque solidee an ob im-
maturitatem, nec ne fibra spirali duplice.

Has. Insylvis Theiferis prope Negrogam. Jan. A. D. 1836,

In sylvis Surareem, Collium Khasyensium altitudine 5600
pedum.

ss Mamloo.
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6 Jungermannie sp. Pl. LXXIV. Fig. I1.—6.

Caulis elongatus ramosus, rami simplices vel szpius dicho-
tomi.

Folia disticha, cuneato-scalpelliformia, valde obliqua, obli-
que inserta, insertione utraque sed preesertim inferiore decur-
rentia, apice rotundato et parce spmuloso-dentata, areolis me-
diocribus rotundatis.

Folia perigonialia arctius imbricata, rotundato-oblonga,
concava, apicibus reflexo-patula, integrrima, vel sporulosa,
denticulata, inferiora vacua, superiora antheras axillares foven-
tia.

Anth. pauce 3 5, stipitate, globosa viridescentes, constan-
tes e sacculo materia grumosa effeeta, inter quam molicule
plurime difformes mobiles adsunt.

Folia perianthialia repanda magis squilatera et dentata.

Perianth caeterum nullum.

Calyptra apicem versus lacera, crassiuscula persistens basi
pistillis paucis abortivis obsita.

Theca breviter exserta brunnea, valvis ovato-lanceolatis,
endothecii cellule fibrose, sporula hispidula.

Elateres e vaginate longa, plurime affixe, fibra spirali.

Legi in Pinetis Moflong. Nov. 5. A. D. 1835.

Fruct: in Assam alte, regionibus Muttack et Singfo.

HaB. In regione Assamica alta Negrogam versus.

In agro Muttack dicto, Heec exemplaria mascula
sunt. In Pinetis Moflong.

ss Churra Punjee, Collium Khasyensium altitudine
4349 pedum,

s Surureem in sylvis.

s> Surureem : vix eadem.

Affinis J. Adiantoida Hook. musc. Ezot t. 90.

7 Jungermannie sp. Pl. LXXV. Fig. I1. 7 etc.

Caulis repens, rami ascendentes ambitu lineares seseuncia-
les, hinc illinc ramulis filiformibus, apice folia novella gerenti-
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bus crebre punctis oblongis, cellulosis et quasi cicatrices re-
ferentibus notatis, summis majoribys in folia sub abeuntibus
proferentia.

Fol. disticha, oblique inserta, lineari-oblonga, apice conspi-
cue areolata.

Flos femineus terminalis, fol. perianthialibus oblongis ro-
tundatisque fimbriata divisis cinctus.

Pistilla plura sessilia, stylo crasso mediocra terminata.

Calyptra persistens, crassiuscula, longitud. rupta, in basi pis-
tillis abortivis cincta.

Thecam non vidi ut in aliis stipelibus bulbum supra secedit,
bulbo vaginata incluso remanenta.

Has. Negrogam versus. Jan. A. D. 1836.

II. FOLIA DISTICHA BASI HINC AURICULATA.
8 Jungermannie sp. Pl. LXXII. Fig. V.

Caulis repens, ramique apice dichotome, caterum pinnati-
ramosi prostrati.

Fol. disticha distantia inaqualiter biloba, rotundato-scal
pelliformia, integra, margine superiori antico, inferiori decur-
rente, lobo postico sub quadrato, opaciuscula.

Has. Negrogam versus. Jan. 4. D. 1836.

9 Jungermannie sp. Pl. LXX. fig. 9

Caulis repens, vage ramosus. Rami ascendentes, ambitu
spathulata.

Fol. disticha conduplicata insqualiter biloba, lobo antico ro-
tundato-oblonga, denticulato; postico duplominora, rotundo
integrimo, areolis inconspicuis, nucleo opaco occupatis, diffor-
mibus.

Fol. juniora cellulis ovatis fuscentibus sponte solubilibus,
nucleos 1-2 continentibus dense tecta.

Has. Ad cataractum Moosmai, Colliu;n Khaseyensium,
Churra Punjee circiter altitudines. 9
. R
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III FPOLIA TRISTICHA, SERIEI TERTIZ MINORA, DIFFORMA,
NUNC INTEGRA NUNC DIVISA.

* Folia lateralia indivisa.
10 Jungermannie sp. Pl. LXXII, Fig. II.

Caules repentes elongato-simpliciusculi.

Folia tristicha: lateralia aliquoties majora disticha lanceo-
lata, sub integerrima, areolis sub 6 gonis conspicue areolata,
margine superiori antico.

Postica foliis alternis tantum adjecta reniformi orbicularia
integerrima patula.

Has. In Pinetis Moflong : mixta occurrit cum sequente.

11 Jungermannie sp. Pl. LXXII. Fig. 1.

Caulis elongatus, repens, sub simplex.

Folia tristicha ; pilis acutis pulcherrime ciliata, opaciuscula ;
lateralia disticha, rotundato-oblonga, obliquiuscula inserta.

Antica! foliis omnibus adjecta ! et eadem plane inserta, re-
niformio-orbicularia, margine uno (alternative) auriculata, pre-
cedentibus brevius ciliata.

Novella cellulis (gemmaceis ?) facillime separantibus tecta,
anne interdum binata compositis.

Has. In Pinetis Moflong. Nov. A D. 1835.
12 Jungermannie sp. Pl. LXXI. Fig. III.

Caules ramique repentes : vel prostrati.

Folia arcte disticha, levissima secunda, orbicularia integerri-
ma areolis valde conspicuis, margine inferioribus sub oppositis !

Accessoria lunulato, reniformia integra vel dentata serie
unico tantum sub opposita.

Has. Ad Mamloo in terram. Sequenti proxima, a qua vix
distinguitur non nisi foliis densius imbricatis levissime secun-
dis; margine superiori antico, difformibusque majoribus,
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13 Jungermannie sp. Pl. LXXII. Fig. VI.

Arborea. Caulis ramique prostrati.

Fol. tristicha, lateralia arcte disticha : quadrato-orbicularia,
integra, oblique inserta, margine superiori postico! areolis ro-
tundatis conspicuis.

Postico minima lunulata, axi adpressa, alternis tantum ad-
jecta: obscurata, radiculis infra insertionem viruntibus.

Hag. Myrung in sylvis, Collium Khaseyensium altitudine
5040 pedum variat, foliis apice dentatis.

14 Jungermannie sp. Pl. LXXIV. Fig. III.

Caulis elongatus valde et pinnate-ramosus, dendroideus.
Rami ramulique dichotomi dichotomiis sepius fructigeris.

Folia arcte disticha difformia, lateralia multo majis disti-
cha, concaviuscula ovato-scalpelleformia, obliqua, oblique in-
serta, basi simplicia acuta : apice denticulata.

Fol. postica orbicularia, marginibus revolutis integra, vel
parce denticulata.

Fol. perianthialia majora, majisque denticulata.

Flos feemineus sub sessilis, terminalis.

Perianthium obovato-oblongum, complanatum, basi ventri-
cosum, 6 plicatum, breviter apiculatum.

Pistillum unicum, stylo &quanti, apiculatum, post fecunda-
tionem clavat. capite globoso.

Sporula immatura angulata.

Elateres immaturz apice dilatate, fibra spirali simplici.

Has. Ad Surureem et Moflong, affinis numero 23.

Var? 4. Statura major, brunnea. Moflong et Surureem-
Oct. A. D. 1835.

Var. B. Statura major, albicans. Churra Punjee in rupi-
bus? Mumbree, non exta.

15 Jungermannie sp. Pl. LXXIV. Fig. 1.

Caules elongati, sub pinnate-ramosi.
Folia tristicha, difformia integra, lateralia disticha obliqua
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late ovata breviter apiculata, hinc illinc apice minuta denticu-
lata, margine inferiore leviter incurvo.

Postico omnino libera, semi-amplexicaulia, orbicularia, me-
dium supra denticulata, marginibus recurvis, foliis omnibus
adjecta.

Flos axillaris, vel potius intermedius sub sessilis, suffultus
foliis tribus, quorum 2 lateralibus similia, posticof. posticis si-
milis.

Perianthium ventricoso-obovatum sub 10 plicato, alatum,
apice apiculo obtuso brevi coronato, initio clausum.

Pistillum solitarium ! oblongum, medio sub constrictum,
stylo &quante coronatum.

Nota dignum ob pistilla solitaria, perianthia evoluta et ob-
evolutionem thecee secondarie, thece Muscorum omnino si-
milis.

Hag. Negrogam versus.
Jan. A. D. 1836.

16 Jungermannie sp. Pl. LXXIII. Fig. III.

Caulis repens, rami simplices vel apice dichotomi. Ramj
novelli filiformes, squamis ovatis concavis hinc illinc vestit;
ex axillis f. post. interdum prodeunt.

Folia (siccatione secunda) tristicha, lateralia disticha obli-
que inserta, oblongo-ovata, subscalpelliformia, basi inferiorem
marginem secus semel repanda, insertione simplicia, grumoso
opaciuscula apice, sapius 3 dentata.

Postica orbicularia, semi-amplexicaulia, directione axeos,
obsolete denticulata.

Has. Surureem. Oct. A. D. 1835.
5» In Regione Assamica alta?
» Vart. A. Statura minor.
s+ Churra Punjee.
ss Vart.? B. Statura minor, rami apice attenuata,
»» In Pinetis Moflong.
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17 Jungermannie sp. Pl. LXXIII. Fig. VL.

Caules repentes, Rami apice filiformes, subdenudati.

Folia arctissime tristicha, lateralia aliquoties majora, oblique
inserta, orbicularia, apice inszqualiter emarginata, margine
superiori antico, areolis hexagonis conspicue areolata.

Postica alternis tantum subjecta semi-amplexicaulia, inser-
tione recta, repandiuscula lunulata bipartita, axi parallela.

Has. Ad Mamloo. Oct. A. D. 1835.
18 Jungermannie sp. Pl. LXXIII. Fig. II.

Caulis repens, rami elongati ascendentes.

Folia tristicha, lateralia multoties majora, disticha, scalpel-
liformia, obliqua, obliqueque inserta, insertione utraque de-
currente, summa quasi auriculata extrorsum flexa : fimbriatim-
dentata, potius supra auriculata, auriculata extrorsum flexa.

Postica alternis abjecta ambitu sub orbicularia, capillacia
fere divisa, directione axeos.

Flores feeminei terminales.

Folia perianthialia majora ceteris.

Perianth. e foliis 2 orbicularibus, secus marginem unum
tantum coalitum.

Pistilla plurima.

Proxima no. 7 p. 304, cujus forsan varietas.

Has. Negrogam versus.

** Folia lateralia triloba.

19. Jungermannie sp. Pl. LXXV. Fig. I11.

Caulis ramique prostrati dichotomi.

Folia arcte disticha, lateralia disticha, aliquoties majora, li-
nearia, acute bifida, ceterum integra, opaciuscula, insertione
obliqua, areolis oblongo-rotundatis angulatisve nucleam gru-
mosam continentibus. Postica recta, semi-amplexicaulia, al-
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ternis tantum adjecta et eadem plana inserta, reflexa fimbriatim-
divisa.

Has. In Agro Muttack.

** Folia lateralia triloba.
20 Jungermannie sp. Pl. LXXI. Fig. I.

Caules mediocres et foliorum basibus persistent. gerentes
denudati, simplices vel parce ramosi, aliquando dichotomi, sepe
apice incurvato.

Folia densissima et aspectu primo 5 fariam, imbricata, pro-
funde triloba, lobis duabus majoribus cordato-ovatis cuspidato-
acuminatis, subtus concavis, tertia lateri inferiori adjecta, mi-
nori lanceolata acuminata, spinuloso-dentata, subtus concava,
margine supero nempe revoluto recurvove.

Fol. accessoria foliis unius lateris tantum respondentia, ad
basin fere biloba, lobis linearie-lanceolatis, acuminatis, spinu-
loso-dentatis.

Species inter alias Khasyenses distinctissima.

Hasg. In arenosis Bogapance, sequenti proxima.

Affinis J. squarrose Hook, Musc. Ezot t. 78 et hanc.
speciem et J. fimbriatam ejusdem auctoris librique ¢. 79 quasi
intermedia.

21 Jungermannie sp. Pl. LXXI. Fig. II.

Caules simplices.

Omnia pracedentis sed statura minor. lobaque intermedia
foliorum tertize superiorisve in modum spinuloso dentata.

Affinis Jung. squarrosae Hook Musc Ezot: t. 78 et hanc
speciem et J. fimbriatam (¢, 79) intermedia.

Has. In arenosis Bogapanee, a precedente tantum (an
satis ?) distinguenda, ob staturam minorem, foliorumque lobam
intermediam etiam dentatam.
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san¥% Folig lateralia basi auriculata
22 Jungermannie sp. Pl. LXXII. Fig. IV.

Atrovirens, arborea.

Caulis e basi repens ascendens ramosus. Ramie fructiferi,
dichotome ramosi.

Fol: arcte tristicha, lateralia oblongo ovata, subscalpelli-
formia, obliqua, oblique inserta, margine superiori antico, sub
integerrima, margine inferiori revoluto, et basi auriculata, auri-
culo-denticulata.

Postica alternis tantum adjecta cuneato-orbicularia, mar-
ginibus leviter revolutis.

Flores faminei terminales in dichotomis, sessiles, vel ramo
uno dichotomia abortivo ?, laterales.

Folia perianthialia sub conformia, ascendentia, apicibus re-
flexo-patulis.

Perianth. monophyllum oblongo-ovatum, plicatum, sub 3
gonum e foliis 3 coalitis format.

Pistillum solitarium, stylo &quante terminatum.

Calyptra apicem versus irregulariter rupta, persistens.

Affinis J. crispatee Hook Musc. Ezot. t. 143. discrepans

auricula minima rotundata denticulata.

Has. In agro Muttack in arboribus videtur
23 Jungermannie sp. Pl. LXXV. Fig. L.

Caulis elongatus valde ramosus filiformis.

Folia difformia tristicha, lateralia majora, orbicularia, inte-
gra, planiuscula, oblique inserta.

Postica recta orbicularia 3 plo minora, basi utrinque recur-
va, foliis alternis tantum adjecta, et cadem plana inserta, sed
nec adnata. Adsunt etiam corpora galeiformeo-cucullata,
breviter stipulata, foliis lateralibus marginis inferioris base ap-
pendiculatis, galez ore deviso et introrsum spectante.

Flores masculi aggregati, ramulos breves axillares terminan-
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tes, initio subsessiles constant e foliis distichis arcte imbrica-
tis navicularibus, bilobis ; foliis posticis infimis tantum adjectis
basi lineatim, apice lunulato emarginato, prioribus axillis
tantum antheriferis, infimis valvis, inzqualiter bilobis.

Antheree subternz, quelibet axille globose grumose,
opacee, stipitem simplicem, zqualiter terminantes, in sacculo
moleculas (in Icone 5, sed erroneo,) mobiles, forma irregulares,
viridescentes continentes.

Flores feeminei ramuli breves terminales solitarii.

Folia perianthialia inappendiculata, inzqualiter biloba.

Perianthium plicatum apiculatum.

Pistillum unicum.

Hag.* Pineta Moflong.
*% Pineta Moflong.

Affinis J. lobulatee Hook. Musc. Exot. t. 109.
24 Jungermannie sp. Pl. LXXIII. Fig. I.

Caulis elongatus filiformis sub pinnatim-ramosus.

Folia tristicha, lateralia aliquoties majora, disticha orbicula-
ria integerrima, insertione obliqua, margine infero postice basin
prope appendicula, ampullacea, breviter stipitata, ore infero
vel inverso gerente, potius—resembling an inverted pouch.

Postica axi paralella, insertione recta suborbicularia, ad me-
dium usque fere bipartita, sinu sublunulato, foliis alternis (rec-
tis) adjectis. .

Flores masculi ramuli breves laterales, apice demum proli-
fero terminantes.

Folia perigonialia pauca disticha, navicularia, inferiora vacua,
appendiculata superiora, bifida, appendicula nempe dilalata.

Antherz solitare, praecedentibus conformes.

Appendicule initio extrorsum concavee, postremum margi-

nibus unitis, basin prope exceptis, ampullas formant, transitio
subita,

Hag. Negrogam versus.

-
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25 Jungermannia neckeroides Pl. LXX. Fig. 25.

Caulis elongatus repens pendulus? sub pinpatim ramosus.

Fol, arcte disticha difformia, lateralia, biloba, lobo antico
oblique, ovato oblongo, apice rotundato ibidemque spinuloso,
dentato, areolis conspicuis 6 gonis mediocribus, lobo postica
minimo lineare axi parallelo sepius integgerrimo, areolis den-
sioribus. :

Folia accessoria his conformia et interjecta, nullomodo foliis
lateralibus pertinentia, areolus ut alia.

Perianth nullum

Folia perianthialia integra, orbicularia, repanda, magis den-
tata. ‘

Calyptra longitudinaliter rupta, stylo coronato, basi pistillis
pluribus stipata.

Theca breviter exserta, valvis ovatis crassiusculis, cellulis
ob hanc causam incospicuis fibrosis.

Sporula oblongo rotundata hispidula.

Elateres varie torte, vaginata, fibra spirali simplicci.

Has. Assam alt® versus Suddya; in arboribus Mumbree
Collium Khasyensium, allitudine circiter 5940 pedum.

IV. FOLIA TRISTICHA CONFORMIA SUBAQUALIA.

*Folia biloba.
26 Junyermannie sp. Pl. LXXI. Fig. IV.

Fol. undique trifaria imbricata, accessoriis nempe latera-
libus, subaquantibus.

Caules elongati, cespitosi, piunatim-divisi, rami secundi
preesertim inferiores qui filiformes, apice attenuati, reliqui
madore squarrosi. Caulis apice decurvo.

s 2
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Folia trifariam imbricata, conformia serie postica paululam
minori, profunde biloba, integerrima, linea pellucida, vel
semi-diaphana in lobos excurrente notata, lobi lineari sicc:
mad : sub secundi, plus minus, acuminata divaricati: lateralia
oblique inserta, postica equaliter, lateralia margine inferiori
plus minus revoluto.

Fol. caulina saturata fuscescentia, linea pellucida inconspi-
cua.

Affinis presertim habitu J. scolopendrse Hook Musc. Exot.
¢. 40.

Has. In rupibus Moflong.

** Confervoidea, Folia quadripartita vel supra decomposita.
27 Jungermannie microphylla Pl. LXXIII. Fig. V.

Caulis flexuosus pinnatim-ramosissimus, rami elongati, fili-
formes, (caulesque fragiles) apice s@pe flagellifera, et sub de-
nudata.

Fol minutissima disticha, admedium usque fere trifida, cellu-
lis sub quadratis conspicue areolatis caulina czteris minutiora
4 partita.

Flores masculi ramos. terminantes incurvati. Fol. - perigo-
niali arcte imbricata, concava, ovate bipartita.

Antherz solitariz ? an semper, breviter stipitate.

Confer Jungermannia microphylla, Hook musc. Ezor ¢. SO

Has. Surureem.

Planta Khasyensis, statura minima.

28 Jungermannia quadridigitata, nob. Pl. LXXI. Fig. V.

Foliis undique imbricatis, accessoriis nempe lateralia
&quantibus.

Plantula minutissime confervoidea, axis bi-tri-pinnata,

Folia caulina distantia, ramina conferta e seriebus tribus
consimilibus ad basin usque fere in laciniis 4 filiform, subulatis
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a medio supra e cellulariarum superimpositarum unica serie
compositis, lateralibus incurvis.

F. minutissime oculo nudo minima conspeienda, lateralia
etiam subaqualiter inserta.

Has. Churra Punjee in rupibus madidis, preecedente proxi-
ma.

29 Jungermannie sp.

Leete viridis, partibus novellis glaucis.

Plantula elegantissima, Lycopodium cernuum habitu aspectu
(minute) referens.

Caulis ramique qui leviter deflexiusculi, pinnatim-ramosis-
simi, madidi ambitu cylindracei.

Ramuli flexuosi.

Folia alterna, subquaternatim divisa, pinnata et capillaceim-
fimbriata, supra decomposita, e cellulis, singula serie superim-
positis.

Folia conformia tristicha, dense imbricata, lateralia paullo
majora, minuta oculo bene armato tanto bene discernenda, qua-
ternatim-divisa, vel potius binatim-divisa, segmentis dichoto-
mis, divisionibus supra decompositis, e cellulari simplici serie
super impositis conflata.

Hasb. Bogapan ee et Nunklow in rupibus.

Ex pulcherrimis totius gentis, Batrachospermum emulans.
Habitus (siccas) sphagnoideus.

V. FRONDOSXE, BLASIA ?

30 Jungermannie sp. ?

Frondes cespitosa tenera cuticule, expertes, divise. Divi-
siones lineares vel spathulato-lineares, elongate sub repande
apicibus altenuatee, obtusee preecurva vena crassa fuscescente.
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Fructificateo epiphylla. Vagina brevis cylindracea, ore lacero
fimbriato, thecee ? basi cingens.

Theca? sessilis : fusco brunnea cylindracea apice aperta,
apicem divisionem versus sita, et vena insidens, basi dilatata
intus vestita membrana cellulosa tenui.

Theca cylindracea, stipitata, demum evanida.

Elateres copiosissimee simplices duplicatzve evaginate.

In ripis (Naga hills) March 1836.

Vix dubito quin species Jungermanni sit vel hinc generi
proximum, an distinctum ob thecam cylindraceam.

Iterum examinanda, vidi tantum thecam unicam imma-
turam :

Has. In collibus Nagensibus Gubroo Purbut regionis Assa-

mice alte confinibus etiam.
Negrogam versus.

31. Jungermannia sp.—Pl. LXXVII. Fig. III.

Frondes prostrate, fucoidew, varie lobate, carnose, viri-
descentes.

Vaginz elongate albide, aspectu cellulosa basi fronde ele-
vato-lacerato. cinctee.

Theca fusca longissime exserta, stipite gracili seseunciali.
Valve lineares, Endotheca cellule elongate conspicue fibrose

Hasg. Tingrei agri muttack.

II. SYSTASIS.

Diagnosis ponitur in Capsula oblonga, apice integra, inferne
valvatim 4 fissa.

Char. gen. Involucrum cyathiforme ore fimbriato. Perianth
tubulosum. Calyptra apice perforata. Capsula longe exserta,
cylindracea, inferne fissuris 4 valvatis dehiscens, cellulis fibrosis
Spora elateribus commixta.

Estomatosa, frendosa, intricata. Frondes lineares, ut plu-
rimum simplices undulate emarginat. subtus radicantes secus
axim, vel lineam centralem frondes. Radicule conferroides
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breves, seta alba, cellulosa, solida, cylindracea. Perianth. in-
volucro duplo longius. Capsula brunnea, Elaterum fibre dupli
ces, apicibus continuz.

In locis aquosis, umbrosis, inter colliculos, Ching, cum Za-
lacca megalostachya. Zalacca coarctata, etc. Oct. 1842.

I was first led to gather this by observing the cylindrical
capsules.

Malacca, Oct. 21st. 1842.
Pl. LXXYV. A.

Fronds with the exception of the central line, entirely cel-
lular: superfices of both sides similar, consisting of oblong
cells, but whereas in the upper, the green globuline which is
beautifully developed, for the most part adheres to the parietes
of the cells, while in the under surface they chiefly occupy the
“face: among the spherical, or spherico-compressed cells
but generally perhaps with the more superficial, occur ovate
green bodies with a more defined margin,and these generally
have some connection with the parietes, or rather faces of
union. Some of these are oblong, as if composed of two or
three confluent oval ones. These occur on the faces.

With the exception of the central thickened line, the
frond consists, (as seen on a transverse section) of a simple
series of large cells of an oblong or parallelogrammic shape,
The central thickened part consists of angular cells with
very little globuline, and that of a paler tint, except both
superficies which have the usual quantity etc. These also
viewed longitudinally are long: the center is occupied by a
fascicle having a striate appearance under } C. A. This stri-
ate fibrous line ceases within the apical emargination of the
frond, and within the thickened line, which reaches to the
emargination,

The involucrum is formed from an early period: the tube
is short, fleshy, cellular, the margin or limb deeply divided and
fimbriate, and some of these divisions are so disposed as to
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shelter in some degree the young female flower. There is little
or no green matter in the cells of the involucrum: the fim-
brie are composed of a simple series of cells. The involucrum
is directly continuous with the outer part of the frond, within
it is the female flowers situated on soft greenish tissue, from
the base of which rises the perianth, which is at the epoch of
fecundation very rudimentary, consisting of nothing but irre-
gular confervoid filaments, which form the fimbre of its subse-
quent, (mature) obscure mouth, or apex.

The plane of insertion of the female flower is a little above
the plane of the superficies of the frond, but the plane of
insertion or origin of the Perianthium is the same as that of
the upper surface of the frond.

There are several pistilla, in every respect similar to those of
Musci ; of these, the laxer have the apices of the styles dilated,
and to me evidently opening a communication with the canal;
this last is conspicuous, and in those which retain their virginity,
rounded, and entirely closed. The origin (intimate) of the Pis-
tilla, is from a very short conical pedicel, base rather below the
plane of insertion of the Perianthium. There is no evident
connection with the midrid or fascicule of fibres.

The fecundated Pistlila are perhaps the uppermost, and
there seems a tendency to produce rudimentary ones round
the base of the gynophore. The style is about 4 gonal, and
the series of cells towards the apex have a twisted appearance,
an attempt as it were to assume the form of a spire.

The cavity of the ovary in some, looks like a mere space
obscured by grume, occurring between the four rows of cells,
of which the ovary is principally composed, and which run up
from it, forming the style ;—but when it has increased in dia-
meter, the contracted appearance of the cells ceases, and the
ovary then presents the appearance of a distinct central ob-
long cell : in one, it looked erect, in the other, the outline is
traceable all round, and this had a grumous nucella.

Pressure under 1-10, in both instances only caused the
the ovary to burst and discharge a finely grumous fluid,
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there was no separation of the apparent cell, such as takes
place in some instances, at least under similar circumstances
in Musci. The pressure shews the canal of the style to be
continuous with the obscure slit-like cavity seen in Fig. II.

In the young unfecundated ovary, the style is certainly
closed, the termenal cell looking as if forming part of the
canal : this on reaching the ovarium becomes dilated like a
thermometer bulb : there is no appearance of a distinct body
within.

In all these respects; such as stucture, closure of the
virgin style, evident canal, and its obvious dilatation in the
ovary, it agrees exactly with Musci, see Valentines: Paper
Linn. Trans. etc. etc.

Query is the advanced stage of this period antecedent to
the appearance of the embryo ?

Systasis Pl. LXXV. A. Fig. I.

1. Female flower and minute Perianth. Involucrum re-
moved.

2. Plan of the same ; perianth intended to be open in order
to shew the pedicel on which the Pistilla are arranged.

3. Youngest and outermost Pistilla of the above, looked as
if consisting of 4 rows of cells, with a wide canal between.

4. Another more advanced.

5. Ditto ditto ditto.

6. After browning of the apex of the style, but not after
dehiscence. The canal is seen on pressure to communicate
freely with the opaque cavity in the ovary. Spirality of the
apex commencing.

7 After dehiscence of apex ; now an evident appearance
of a central body in this, evidently nucellar.

7, Fecundated Pistillum. It is the central one of the
group. :

7e. Rudimentary seta, 7b. Style, } M.

8. Ditto Ditto i M.
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9. Very young Pistillum, the outer one of the same group.
10. Another Pistillum of the same, on which the male influ-
ence appears to have been exerted.

All under } Achromatic and measured.

In the distinctly fecundated pistillum, the ovary is much
enlarged, greenish from minute globules, and opaque enough
not to be seen through, but appears to contain a central
moveable body. The style is distinctly twisted. Apex irregu-
lar, as if crowned with uninform brown glue, style canal dis-
tinctly browned nearly to the base, as usual, irregular flakes
of light glue-like substance, visible about apex of the style.
The other pistella are either virgin : or have the same change
in the style-apex, but none in the ovary, which remains as
in fig. 6.

The Pistillum now contains a body : attached by its upper
end, or that next the style, consisting of cellular tissue. Cells
large, situated next the apex, but one per paria binat. seriat.
The cells are turgid and swollen out, nevertheless the terminal -
cell is still visible. See 7. 7a. 8.

From some appearances presented by a virgin young pis-
tillum and a fecundated one of the same set, the central cavity
of the ovary would appear to be occupied by a pendulous
simple cell, this accords with theory, and the structure of the
seta. See 9, 101. Fig. I.

It is also very evident from the examination of other speci-
mens, that the style apex, in some presents a dilated lacerated
appearance : in others there is an appearance of some liquid
or air rendering the whole of the canal opaque, and filling up
the greater part of the cavity of the ovary. See 11, Fig. I, in
which the cellular structure of the dilated apex is scarcely if
at all discernible.

The lacerated dilated apex has been only observable in
abortive cases, in one of which the style was very spiral as
if imitating the elaters.

In this genus I have confined the illustrations to the deve-
lopement of the seta. The apex of this (see Fig. II. 4) a time
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when seta and its head are a little more than half the length
of the perianthium (now complete) preserves its original soft
texture and appearance, and in this respect is considerably.
different from the remainder, which is of compact tissue, and
tinted greenish. Having described Osyris and Psilotum before’
and the developement of the sporules and elateres being well 3
known, I have made no observation on them. At the period
represented in (Pl LXXV. A.) 1, 2, Fig. IIL. the cellular tis-
sue of the head of the seta is not separate, the walls of the
capsule are well developed, the substance consists of well
greened grume, in which a nucleary aggregation has com-
menced to be apparent, these aggregations have no distinct
membrane.

The style is unchaged ; in this instance the brown which is
decided, reaches } way down, and the upper half of this was
constricted, and decidedly withered. The fibres of the central
fascicle are very fine and very closely packed : as soon as the
ovary swells, it becomes opacified by grume. I suppose the
prelude to the formation of more cellular tissue, so that its
internal structure, or contents, are not visible without dissec-
tion or the employment of pressure.

The earliest state at which I have seen the young fecund-
ated pistillum is 8, Fig. II. In this there was no inner separ-

~able body, but it is to be remembered, that this was not the
pistillum proper, which is 6. Fig. II.

The fig. 8, had a style lacerated at the apex ; only one pistil

appears to be perfected.

Systasis. Pl. LXXV. A., Fig. 1L

1. Young fruit, perianth and involucrum.
2. Long section of same : inovolucre removed ; its attach-

raent shewn at e., a. Perianth, 8, Calyphtra, c. seta and young
capsule.

3. Seta and young capsule, detached.
4. Apex of seta.

- 8. Female flower : and young perinth.
T2
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6. Fecundated (not central) pistillum.

7. Young seta.

8._ Another Pistillum enlarged, but containing no separ-
able body, style lacerate at apex.

Systasis. Pl. LXXV. A. Fig. IIL.

a. Plant, nat. size.

b. Female flower. Perianth now of confervoid filaments united
at the base.

o. Pistilla separated.

d. Perianth separated.

e. Long section of young fruit, cut through the involucrum and
perianth.

f. Apex of seta.

g- Young fruit and its calyptra.

h. Portion of upper part of involucrum.

. Capsule.

j- Portion of its parietes, inner surface.

k. k. Sporula, {, 1-16 M.

1. Elatere, }.

m. One end of Do. 1-16, no. membrane.

n. Long section of involucre and perianth after destruction of
upper part of seta and capsule, shewiog the perforation of the
Calyptra. The seta should be withered.

o. Seta of the same.

Ezplanation of the same figure. (Pl. XXV. A, IIl. Fig.)
but in somewhat different words

Plant natl. sixe, bit of.

Longitudinal section of the female flower.

Group of pistilla separated, central one fecundated.
Involucellum, or rather Perianthium.

e. Long section through a bit of the frond, involucrum and peri.
anthium. Capsule and its vaginulate musciform seta in situ, for the
most part contained in the Calyptra.

/. Apex of the seta.

g. Calyptra or pistillum, and the capsule or theca detached, apex

Lo oo
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of seta naked, as it projects beyond the .base of the Pistillum or
Calyptra.

h. Segment laciniate of involucrum,

i. Ripe Capsule dehisced, and nearly empty.

J. Portion of the same, inner surface shews no spiral cells.

k. k. Sporule: respectively 1-250 and 1-650.

l. Elatere one end 1-250.

m. Apex of the same 1-650.

n. Long section through the central line of lobe of frond and
through the involucrum. Perianth: Calyptra in situ : perforated at

apex by seta. :
o. Apex of a seta after fall of upper part with capsule.

GYMNOMITRIUM.

Frons parva: inparte humefusa carnosa, crassa, infra
radices brunnee supra divisiones, h® insertiones valde obli-
que, imbricate, undulate crispate.

Calytra non soluta, lacera apice.

Pedicellus Capsule brevis.

Capsula , irregulariter lobata demum quasi
solubilis, cellulis parietis interioris rotundata, fibris erectis,
discretis.

Elateres.

Sporula.

On banks under rocks in shady places common.

Inflorescentia centralis? Vel. teminalis ?



324
SECT. 1I. MARCHANTIACEZE.

Evanginulatee. Capsula externe frondi externa sita, in-
terna irregulariter, rarissime valvatim, dehiscens.

Herba frondosa, habitu variz, cuticulosae vel ecuticuloss.
Frondes binatim divis. Flores monoici vel dioici.

Masculi, anthera in sacculis e frondis substantia conflatis
paginam superam hiantibus contentz, solitarie (an semper ?)
receptaculo sessili, vel rarius pedunculato.

Feminei, unico (Asolenio) excepto hypophylli, solitarii vel
aggregati, plerumque frondis partem deformatam (receptacu-
lum auctorum) pedunculatam occupantes, involucro simplici
et valvato, vel duplici et vel in complete valvato, vel evalvato
obtecto. Peduncuculus receptaculi uni-vel bisulcatus.

Capsula externa demum eruptione interna varie lacera, basi
sepissime persistens ; interna plerumque sub sessilis, pariete
interna e cellulis flbrosis vel simplicibus conflatae.

Elateres vel heteromorphe vel nulle, sporula tunica com-
posita vel simplici instructa.

* Cuticulose.

Cuticula supera stomatibus maximis quasi perforata, infera
estomatosa, radicularum e parenchymatis strato infimo orta-
rum cursu hinc illinc disrupta in squamas margine uno tan-
tum affixas, venam versus attenuatas, et oblique convergentes.

Essential Points of Marchanliaceous Structure.

Radiately frondose, (when there is an apparent axis with
foliaceous expansions, these are obliquely inserted, and gene-
rally irregular in size etc.)

Organs of aération, none in the 8o called foliaceous species,
or in many of the frondose ones, but in the more typical ones
they are highly developed, and indubitable apertures from so-
lution of continuity.

Sexes present.



MARCHANTIACEXE 325

Ovula devoloped by fecundation into an inner membrane
containing the seeds. Anthers in the frondose typical species
immersed in separate apartments of the frond; this by its
growth ruptures, but never detaches the pistillum from its
base, except in Riccia, in which the capsule is formed from
the original pistillum.

Capsule frequently with fibrous cells in its inner layer, hav.
ing no organic connection with the axis, with no operculum,
inner membrane, or columella.

The genus Marchaatia is the typical genus of Hepatica : it
reaches that degree of perfection as to develope its male or-
gans in a disc, similar to that of the female.

Nothing can prove the perfection, i. e. complication indicated
by the cuticles of Marchantia and other genera, clearer than
the fact, that a young gemma of Marchantia is without any
cutis, and emits its first roots indifferently from either sur-
face, this therefore shews that the frondose ecuticulate species
are lower in the scale of organisation.

Of all the genera I know, Riccia is the least developed, yet
in its fruit, it has more affinities with Ph®nogams than any
other plants of the family.

Unless the elaters germinate, I cannot imagine any special
use they may be of, because no means are visible to further
the association with the sporula—the only organs for which
they can with reason be supposed to be provided. They are
subject to precisely the same contingencies as the sporula at
the dehiscence of the fruit, a period when they are in their
state of greatest perfection. I am by no means sure whether
the scales protecting the radicles are in all cases originally
continuous with that intro-marginal portion of cutis, which is
entire, or if they are in their free ends capable of growth, which
is not improbable, because in no. 25 (of the preceding list, p.
297) these ends do not only, not correspond with the inner
margin of the intro-marginal cuticle, but actually extend
beyond the margin of the frond, giving it a ciliated appear-
ance.



326 HEPATICAE

The stomata vary a good deal in size and structure, in the
more cellular frondose species they are but little elevated, and
are nothing but a space existing between a certain number of
the cells of the cutis, but in the more perfect types, as Mar-
chantia, they terminate rounded elevations above the surface,
and all the cells entering into their formation which have no
green matter adhering to them, are distinctly radiate and plu-
riseriate.

The appearances presented by a transverse section of the
frond, are deceptive so far as regards the roots, for they then
appear to occupy chiefly two spaces on either side of the
mesian line, each space being cut off on either side by scales,
but they are in reality developed indiscreminately from the
under surface (except from that which may be called the intro-
marginal space,) and they are deficient here, probably because
this is not in contact with the soil? They do not form any
continuous line, except perhaps exactly along the centre, but
form oblique lines in the same direction as the scales, con-
verging towards the central part of the frond.

The exact nature of this caticle, can only be determined
by examining the young fronds.

There is no distinguishing essential mark between nos. 25,
26, and 27, (p. 297), except that derived from the point of
departure of peduncle from the frond; of the value of this
I am not aware. The capsular dehiscence is in all probably
circumcision. No. 25 has no stomata on its caput, but I
am not aware what value is to be attached to this, or to the
stalk of its capsule, it may be, that the subgenus No. 27, is
the most developed, and borders closely on Marchantia, to
which in its peduncle it approaches, except in its being es-
tomatose, and only having one groove.

It is efident from these three species, that the perfection
of the frond is in direct ratio with the complication of the
peduncule, (of course) ; and in No. 25, in which it is not ter-
minal, the frond is laxly cellular, equally in proportion is the
stomatosity of the caput.
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II. MARCHNTIA.

Receptaculum utriusque sexus pedunculatum. Capsula
stipitata apicem versus subvalvatim lacera.

Involucrum duplex, exterius generale bivalve, interius par-
tiale membranaceum, evalve apice apertum.

Plantee terrestres ; frondes varie divis®; Gemms lenticu-
lares in capsulis sursum hiantibus contente. Peduncula bi-
sulcata, Receptacula lobata, subtus squamato-paleacea. An-
there celluloso—membranacee. Pistilla plura.

Involucrum exterius initio cellulosum, cyathiforme demum
ampliatum scarioso-membranaceum, apice apertum. Capsu-
la sub exserta. Endothecii cellule fibrosz, elateres fibra du-
plici instructe, sporula angulata, levia.

Marchantia assamica. Pl. LXIX. A. Fig. II.
and Pl. LXIX. B.

Frondis divisiones lineari-spathulate, sub ascendentes. Pe-
dunculus receptaculi masculi uncialis, vel semi -uncialis, feemi-
nei biuncialis gracilior.

Receptaculum masculum convexum, feemineum conico hee-
misphericum, pluries lobatum, lobis sapius obsolete emar-
ginatis.

Involucra exteriora, sub membranacea, marginibus repandis,
cum receptacula lobis alternantia, interiora integra pistillum
unicum tantum, vel pauca fecundata.

Capsula externa demum omnino ut videtur evanida.

Pedunculus capsule seminifer involucro interiore cinctus
et hojus fere longitudine, basi nudus.

Capsula vix exserta, apicem versus irregulariter- lacera,
parietis interioris cellulis oblongis, fibra nunc completa nunc
incompleta donatis.

Elateres longissime, plures capsule affixss.
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Sporula brunnea, tunica simplici.*

Has. Ad ripas fluminis Burrampootur et Koondil, florens
Maio.

M. assamica. Pl. LXIX. A. Fig. IL

1. Female receptacle.

2. Section of portion of do. carried between the valves of
one of the general involucra.

Capsule and inner involucrum.

Do. with base of inner involucrum.

Cells of the inner wall of the capsule.

Elater.

Sporula.

Noo kW

M. assamica. Pl. LXIX. B.

1. Female plant natural size.

2. Receptacle and involucra viewed underneath 3, 4, 5, 6.
sections of the receptacle, all carried between the val-
ves of the general involucra shewing various degrees of
developement.

7. Fecundated Pistillum in situ: involucra generalia re-
moved. '

8. Young pistilla before fecundation.

9. 10, 11, 12, 13, 14, Shew different stages of the inner
involucra, and that they are developed without regard to
fecundation. :

* In this a succession of sporules is kept up ; not as in Anthoceros, by
the progressive developement of those of one theca; but by that of two
or three theca, which arrive at different periods at maturity.

The genus agrees with Jungermannia in the stipitation of the secon-
dary theca, and differs from all in the presence of a distinct perianth.

The young pistilla, at least the outer ones, are surrounded here and
there with articulate irregular threads, perhaps analogous to paraphyses.

The perianthia of all, even the abortive pistilla, assume a considerable
developement, and these in particular often assume the appeara of a bi-

labiate corolla, generally, and especially in the fecundated ones, they ap-
pear oblong.
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15. Long. section of young capsule exposing the inner sac-
culus.

16. Elaters and sporula of do.

17. Young pistillum not fecundated.

18. Do. do. soon after fecundation.

19. Do. do. long section. Inner sacculus exposed.

20. Portion of contents of do.

21. Portion of a scale of the under cutis of the receptacle,
shewing that the® marginal cells occasionally become
elongated into radicles.

Marchantia Polymorphia.

Female frond Pl. LXIX. Fig. II. Banks Otipore. Immature.

1. Marchantia (Grimaldia ?) female head, under surface.

2. ,, sy ditto longitudinal section.

3. Group of female flowers and scales detached.

4. One of these scales.

5, 5, 5, 5. Female flowers at various stages, one shews the
usual tendency to red colour so prevalent in the scales
of this tribe.

6. Pistillum and included sac, (ovulum) containing nothing
but grumous matter.

7, 7. Stomata of frond, representing their invariable appear-
ance, one is partially opened from pressure.

8. Portion of upper surface of frond, shewing the limi-
tation of one stoma to one areola : the stomata ought to
be represented of brown colour, and quite opaque.

Marchantia polymorphia Pl. LXIX. A. Fig. I.

Male frond Pl. LXIX A. Fig. I. Otipore April 25th 1840.

1. Apex of alobe of afrond shewing the disposition form
etc of the scales.
2. 'Transverse section of do., § only represented.
3. Section of transverse male peduncle.
4. s of female, shewing the perfection of this in hav-
ing stomata etc.
v 2
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Section of frond shewing origin of male peduncle.
»» origin of feinale peduncle.
Male head, upper surface.

Transverse section of do.
Anther.

©®WIo; o

PLAGIOCHASMA.

Capsule (2-3) aggregatz vel solitariee, peduncula termi-
nantia, rimis longitudinalibus dehiscentes et demum irregula-
riter circumscissee. Involucra bivalvia. Tunica composita.

Planta terrestris habitu Targionie, pedunculus structura
homogenus ! esulcatus! prasertim apice paleaceo-squamatus.
Cellule capsula interiores simplices! Sporula globosa ; tunica
composita, hinc trigona, hinc cupuliformis, cupuli fundo co-
num gerente. Elateres fibre simplices vel duplices.

Obs. Genus distinctissimum ab omnibus aliis cuticulatis pe-
dunculo fictis discrepans structura pedunculi homogenea, et ab
omnibus ordinibus mihi cognitis pedunculo e sulcato frondem
perforante : Notu dignum est ob capsule internz cellulas
simplices.

Plagiochasma paradoza Gr. Pl. LXIX. E. Fig. I.

Has. In rupibus calcareis Moosmai Collium Khasyensium,
fructiferam invenimus mense Octobris A. D. 1835.

Frondes divisee, depressa caspitose divisiones apice proli-
feree oblongo lineares, coriacez sub repande, supra virides
subter sanguineo-purpurez; novelle fructifere sub ascen-
dentes obovate, profunde emarginate ; margines sacculatea
insigniter involute. Squame pagin® inferioris secus mar-
ginem inferiorem liberze! Parenchyma viride in evolutis
parietibus compositis divisum.

Pedunculus 1§ linealis subteres solidus utrinque striatus,
rubro-sanguineus hinc illinc sed preesertim apice paleaceo-
squamatus, squamis concoloribus summis reflexis.

Involucra 1-3, sub globosa, semi-bivalvia, valvis, si capsula
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solitaria, transvers. ceter. longitud., sub coriacea, rubro-
sanguinea. Pistilla, uti judicare licet ex exemplaribus
maturatis, solitaria.

Capsula erecta vel transversa, basi c. interne basi cincta,
ramis longitudinalibus irregularibus pertusa apice clausa de-
mum irregulariter circumscissa, cellule oblongo quadrate
quadrateeve fuscescentes efibrose, sporula brunnescentia, tu-
nica hyalina, elateres plurime, liberee, mediocres pallide fus-
cescentes.

1. Portion of a plant magnified.
2. Portion of upper surface.
3. Stoma, and portion of the green parenchyma, viewed
from within, 4
4. Peduncle and involucra, of the valves.
5. Peduncle terminated by one capsule and its involucre.
6. Section of no. 4, half of each valve remaining.
7. Apex of capsule, circumscissed.
8. Portion of tissue of do.
10. Sporula viewed on different faces.
11. And 9, Elaters.
12. Transverse section of peduncle.

I find that the appearance of the valves here represented
is due to presure in drying; they are only so when there is
one capsule only.

Has. Assam.
Plagiochasma (Antrocephalus) pedicellatus Gr. Pl, LXVIIL.

PL. LXVIII. Fig. II.

Planta dioica caspitosa.

Frondibus oblongis, proliferis, apice dilatatis, margine den-
ticulatis, supra areolis cellulosa, subtus squamis (insertion ob-
liquis) imbricatis dense vestita, quarum exterior ultra margi-
nem. projiciens.

E. part. inferior. dense cellulosa, solide, et superiori in lo-
culis plurimis segregatis, cuique stoma unicum, divisum
centrum frondis, caeteris partibus densior. Radices plerumque,
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e centro inferior. originem ducunt etiam e lateribus ex infra
squamis centro (ven) appropinquatis. Squamis exterior. e
radicibus expertibus.

Frons mascul. similis feeminies secus centrum, papillis ele-
vatis vix apertis ? cum loculis totidem segregatis communicant
ad singulam loculam, anthera solitaria.

Involucrum longe stipitat., stipite celluloso omnino, striato,
e thallo inferior. originem ducens, parce squamoso-pilosa,
dense ad apicem.

Involucra (3-4) cellulosa omnino extus rima (vix in valvis
duabus) dehiscent : unifloro vel abortu expers.

Calyptra irregulariter lacera immota stipitem fere @quans.

Capsula subexserta, brunnea deorsum spectans: valvis
pluribus, admedium fere devisa, valvis demum irregularibus.

Cellulis endothecii oblongis, fibris distinctis transversis.

Sporula.

Flos. fiemenea initio sesilis, squamis linearibus acuminatis
incumbentibus antea pluriseriatis obtect.

Invol: tunc gemmiforma, virida carnosa, unumquodque
involucellum anticum sulcatum, sulca supra giving exit to the
stigma.

Pistillum unum cuique involucello sub transversum, structu
ordinario massa cellulosa, pendula, more solito (setz futurae
rudiment.) cuique pistilla.

It is this which constitutes its chief peculiarity, the simi-
larity to gemma is excessive, both in structure, green colour
and situation. Real gemme do not, I think, exist.

Mixed with these fronds are curious globular bodies con-
sisting of a hyaline thick substance in which are variously
twisted articulated green filaments, the growth of these fila-
ments is by the apex, and by the addition of globular cells,
one by one, hence at the apex they are moniliform, assu-
ming a merely articulated appearance from subsequent pres-
sure in the direction of their length.

The scales underneath are oblique and are curious in their
not all covering radicles, because this shews that their pre-
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sence does not always depend upon the growth of the radi-
cles from the whole of the inferior surface of the frond.

The terminal ones are inflexed over to the proliferous apex
of the frond. They are more or less inclined to be red : they
obviously represent the leaves, so called of some Junger-
mannias, and also the ramenta of Ferns?

The anthers I have not seen: but from other instances
I imagine that the membrane is excessively fine, and either
adheres to the inside of its loculus, or disappears ; it obvious-
ly cannot escape by the elongated papilla communication with
the cell. This papilla perhaps opens by circumcission : they
are obviously hollow, but appear closed up during their ear-
lier stages by a grumous mass.

Such instances as this and Marchantia, are fatal to the idea
of the anthers growing, their dehiscense is most apparent, they
cannot escape from their cells, while the whole phenomena
are consonant with what we know of impregnation. The ex-
sertion of the stigma, the papillose canal for allowing the
contents of the anther to escape, and these two effects exist-
ing simultaneously, are proofs in favour of the idea of their
sexuality.

The apex of the style appears in this species really stigma-
tic, that is, its canal is terminated by a mucus looking-rounded
mass the sphacelation is subsequently manifest, and in this
as well as in all other similar cases, the stigma appears disor-
ganised, with minute granules adhering to its irregular mar-
gin.

Of Cuticulate Marchantiacez there are three principal types
known to me ; of these one, Marchantia has the inflorescence
supported on a stalk which is a continuation of the whole
frond, is hence terminal and the head has also the frondose
structure ; the opposite to this is furnished by the present
species and some others, in which the stalk is cellular, not
terminal, and a prolongation upwards of the under layer.

The third? is in Targionia, in which the inflorescence is
sessile at the apex of the frond, this form is intermediate, be-
cause the inflorescence has not the frondose structure.
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Pl. LXVIII. Fig. I.

The septa as seen in the section of the Frond, are of a
different nature from the septa of Marchantia, in which these
are of the same tissue as the reproductive thallus. In this
they merely consist of irregular aggregations from expansion
of the frond, and of the aérating tissue. If this be a correct
observation they do not exist in young fronds.

Plagiochasma* Pl. LXVIII. Fig, II.

Frondes dioicze immixtee provenientes.

Plantee ceespitose.

Frons : spathulato-oblonga repens, apice biloba in loborum
sinu; in fronde feminea gemma florifera. Textura e duplici
systemate, superior cuticula distinctissma, poris perforata, do-
nata e laxa tela continua cellulari globulas virides continente.

Cuticula supera alba, crassa stomatosa.

Infera tenuis, metallica atro-purpureo, ultra supera promi-
nens, margin versus integra, costas versus disrupta (radicibus)
in squamis obliquis.

Inferior. omnino a virid, tela densior presertim cutem ver-
sus. Superficies supera areolata, areolis centro-stomatiferis ;
infra squamas, obliquissimee radicellz laterales obtegentes, plus
minus sanguineo-tectee, these scales projecting beyond the
frond give the margin a blood purple colour.

Anthera secus centrum disposite immerse in loculis, dis-
tinctis e thallo inferiori intus et extus dehiscentes, poro pa-
pilliformi erecto; not seen for the same reasons as in fomer
species,

In all, the aérating tissue exists between the cuticle and
the upper surface of the andreecium, and it is only over this
that the green tissue is interrupted.

* This was at first supposed from the transverse laceration of the ca-
lyptra to be a Rebouillia, but the drawing is (together with Fig. 1. of
the same Plate) numbered 25, in the proceeding list, p. 297.
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Flores feemines in capite frondis simili structura, longe
stipitata sita. Caput subhzmesphwericum supra stomatosum,
radicellee emittuntur, which run down a solitary central groove
in the peduncle, which has no stomata. Involucra bivalvia,
vel potius unico dehiscente, celluloso-membranacea.

Capsula sessilis, tela ad apicem reduct., apice magna im-
mersa viridescente globosa, vix } exserta, atro-brunnea, cellulis
fibrosis nullis, circumscissa, exacte Sporula tunica cellulosa
nuclei brunnei.

Elateres brunnes, thick and stiff scarcely elastic, fibree di-
spires, terminantes. The spires not seen.

In statu juniori flos. feminea sessilis in sinu loborum, et
squamis angustis obsit. These scales remain at the foot of the
peduncle : the head having neither scales nor giving out ex-
ternally roots: in the waut of scales it is the reverse of the
former species.

The central tissue also has the power of producing lateral
female flowers, a curious circumstance: these consist of a
short squamate axis, rooting along its centre underneath, and
dilated towards its apex into a small frond, similar in structure
to the parent one.

The under cuticle is as distinct as the upper, and in perfect
fronds is of a black purple metallic lustre ; along the margin,
and from within for about } of the width of the frond it is
entire, projecting beyond the upper cutis, within, it is disrup-
ted into scales of very oblique attachment, these scales being
formed by the roots, and by their invariably tending to coa-
lesce with those of the (only naked one of the cuticulated
species) vein or middle line of the central tissue.

The want of fibres of the cells of the endotheca is no proof
against the elaters not being a mere form of them, in a dis-
tinct state, and with this view it is requisite to examine how
many layers the theca presents under the two circumstances
alluded to. What is the cause of the variation in the struc-
ture of the peduncle 7. '

In this it consists of a single layer, the circumscission
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takes place irregularly between the cells, or rather between
the two outer

The terminal central scales of each frond or its lobe, are as
usual inflexed over on the upper surface.

In this the young roots abound with granular matter, but
the mature ones are quite empty, a curious resemblance with
the pollen tubes.

Curious from its lateral female flower buds, and from the
aérating tissue being uninterrupted by septa; whereas in
some others each stoma has a compartment of its own.

REBOUILLIA.

Rebouillia graminosa. Capsula circumscissa Pl. LXIX.
Fig. 1. found in shady banks at Otipore.

( Rebouillia P1. LXV1I.)

Frondes spathulate, oblonge bilobe, dioice semper,
structurae typicales, nempe e cute supera stomatosa, pagina
viridi uninterrupta, et tela infera densiore e partibus duabus,
supera densissima, purpurascens, inflorescente origine dense
et infera minus densa, dicolorata, infra radiculos emittens, se-
cus centrum vene? excepta cuticula inferna, colorata atro-
sanguinea ; cute supera latiore, extus integra adhrente, intus
(radicibus) dislocata: in squamis obliquis adherentibus fronde,

Flos femin. initio sessilis, squamis cellulosis longis an-
gustis imbricatis obsit. Occupying a depression in the sinus
of the lobes, caput 4 lobum: lobis extus unia notulis, uniflo-
ris, ovario nudo.

Fructus longe stipitatus, stipite 3 uncialibus erecto, struc-
tura fere Marchantiz, sed stomatibus nullis, one groove, but a
tendency to have an aérating upper surface, as testified by the
presence of obsolete cells, under its cuticle, infra glabratus vel
hincillinc piloso squamatus, apice densiuscula piloso-squamata
in initio capitis junioris obtegent villosa.

Caput conico-globosum radiato 4 lobum, superficie supera
stomatosa, involucra bivalvia, membranacea.
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Capsula sessilis, seta nulla immersa, ore irregulariter den-
tata : ut videtur circumscissa cellulis simplicibus, calyptra
reliquiz presert. :

Moist banks under bushes. Otipore.

Pracedenti propinqua discrepans structura frondis, statura
majori stipitis apice squamosopilosa, gemmis floriferis latera-
libus nullis et capsule ore dentato.

ANTROCEPHALUS.

Planta monoica.

Frondes oblongo-spathuiate, s®pe bilobz marginibus un-
dulatis, coloratis, subtus squamosa et intricate radiculosz.

Stomata inconspicua.

Masculus discoideus sessilis, discus reniformis superficies in
papillas loculis antherigeris respondentibus product. Anth.
non observat.

Pedunculis 2-8 uncialis, sulcato-striatus medio nudus, basi
squamata apice paleacea, palez inter involucra 4 recondit. vel
inferiora patentia, membranacea subintegre,

Involucra folliculariformia magna, chartacea apice cuspidata
mucronata ? per totam longitudinem dehiscentia bivalyia.

Capsule solitarim sessiles, irregulariter lacerz : (ante dehis-
cent. sednon observate) membrana interne cellule- fibrose.
Pistilla ivestigiz circa basin.

Elateres fibra duplices.

Sporula marginata, disco areolato convexo, trigona.

in umbrosis Otipore cum Reboullia

Antrocephalus. polycarpon Gr. Pl. LXV. Fig. 1.

Plant magnified.

Oblique view of capitulum.
Longitud. section of do.

Remains of capsule.

Forked elater } M.

One end of a simple elater 1-16 M.

Soh =
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7,7, 7. Sporula,
8. Transverse section of peduncle.
Number 24 list p. 297.

Antrocephalus megacarpon PL.LLXV. Fig. II.

I. Frond with male flower and remains of a peduncle.

2. Lateral view of a female capitulum in which only one
capsule and involucrum is fully developed, one only being
abortive.

3. Vertical view of the apex of the same. In this the cap-
sules are represented as they seem before dehiscence.

TARGIONIA.

Fructificatio (immdiate) hypophylla. Involucrum bivalve.
Capsula. irregulariter lacera, sporula elateribus mixta ; tunica
composita.

Plante terrestres. Frondes lineares spathulateve, indi-
vise, apice prolifere. Involucrum vensm central. apicemn
versus insidens demum decidua. Pistilla plura. Capsula exter-
na basi persistens, pedunculum globosum insidens. C. interna
cellule fibrosee. Elateres fibra duplici. Sporulorum tunica
composita.

Targionia sp. Pl. LXIX. E. Fig. II.

Has. In ripis Mumbree, et in rupibus arenosis Mahadeb,
ascensu collium Khasyensium allitudine circiter 2000 pedum.

Ceaspitosa atro-viridis. Frondes depress®, spathulato-li-
neares ; fructifera abbreviata, oblonga ovalis vel interdum
lanceolata, basi attenuata, subascendens.

Involucrum madore clausum, valvis atro-sanguineis glabris.

Capsula, basi reliquis, capsulae externs cincta, sessilis in
apice pedunculi brevissime globosa, pistilla abortiva plura sub-
circumscissa lacerata.

Cellularium fibre complet®. Sporula globosa, brunnea,
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tunica e cellulis pluribus angulatis conflata vestita. Elateres
minutissime, vaginatm, brunnee, fibra albida, pauca affrixa,*

Targionia hypophylia, Pl. LXIX. F. Fig. I.

1. Longitudinal section of a young frond : the swollen part is
nearly solid : but the excavation is commenced : from the wall of
the excavation corresponding with the more solid part, cellules may
be seen projecting inwards : inclosing a brown nucleus, in the cavity
several brown sporule-like bodies were visible, the roots are attached
even to the swollen part

2. Longitudinal section of a frond in which the fructification was
very visible, about 2-3 the mature size. The theca is but little deve-
loped, it presented at its apex 2 styliform bodies adhering. The
inner lining of the upper surface of the cavity in the frond is not
adherent, owing to the developement of the papille which push it
downwards, forming a decided cavity. The pistilla appear to be first
an elongated cellular form, the divisions appearing subsequently. In
pulling away the theca the large trough is left where it was attached
to the swelling imbedded in the substance of the margin of the frond.

3. Theca while young. The cells have no adherent granules, the
sporules have advanced, no elateres are yet visible.

4. Sporule from No. 2, they are connected together by a gram-
ous substance which in some parts is connected into threads, the
rudiments of the elateres, but very indistinctly, there is no appear-
ance of division of the sporules into cells.

1. Transverse section of a stoma, and the stoma itself magnified.
I think that the cellules forming the parietes of the opening, are laid
over the cellules forming the superficial shell, in an imbricated man-
ner.

1. Frond portion of, and involucra.

15. Do. do. after the fall of involucra.

2. Long section carried between the valves of involucrum.
3. Theca.

* I remember that Mirbel says I am wrong in regard to the sporula
of Targionia appearing cellular, but they do appear so, owing to the
tunic.
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4. Sporula.
5. Capsule after dehiscence, removed with the globose foot-
stalk of the capsula externa.
6. Do. do. base of capsula interna remaining, shewing
the remains of the capsula externa.
7. Cells of the capsules inner surface.
8, 8. Elaters.
9. Sporula.
10. Portion of frond, shewing the direction of the scales.
11. Stoma.

** Ecuticulosee.
ASKEPOS.*

Receptaculum (fem.) pedunculatum, involucra evalvia.

Plante Terrestres, pedunculus bisulcatus, receptaculum
peltatum sublobatum. involucra lobis opposita ? Pistilla plu-
ra. Sporula elateribus mixta.

Askepos brevipes Pl. LXXV. B. Fig. II.

Has. In sylvis umbrosis Tingrei agri Muttack Legimus
mense Feb. A. D. 1836.

Frondes divise, sub-coriacese fusco-virides ; divisiones ste-
riles lineari-oblonge, apice bilobz; fertiles late obcordatee
basi angustatee, ex apicibus sterilium more prolifero orientes.

Vena divisionum uti solet unica centralis. Radicule un-
dique e pagina inferiore orte ad venam currentes et massam
densam hanc superimpositam efformantes, his involucri pilos
mentientibus. Pedunculus brevissimus, glaber, postice bisul-
catus.

Receptaculum supra planum.

Involucra convexa, pilis paucis rigidis (radiculee) hispida ex-
trorsum sursumque rima inconspicua longitudinali hiantia.

* Nomen ob lnvolucra evalvia.

-
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Pistilla plura deorsum spectantia uno sapius tantum fecun-
dato, nuda. ,

Capsula (externa) globosa subsessilis, stylo coronata, sub
horizontalis. Capsula interior inclusa, perjunior tantum
visa sporula (immatura) elateribus immaturis plurimis mixta.

1. Portion of a plant with female fructification, @, rime of
dehiscence of involucra.

2. Receptacle and involucra, viewed from below.

3. Long section of Receptacle carried thro’ two involucra.

4. Pistillum fecundated, or young capsula primaria sur-
rounded at the base by abortive pistilla.

5. Abortive pistillum.

6. Young capsula primaria half cut away, exposing the
real capsule.

7. Very young sporula.

8. Do. do. Elater.

9. Transverse section of peduncle.

MONOSOLENIUM.*

Receptaculum (fem.) pedunculatum, (mas.) sessile. Involu-
cra semibivalvia capsula.

Planta terrestris pedunculus brevissimus uni-sulcatus. Re-
ceptaculum (fzzm.) peltatum lobatum ; Involucra lobis alterna
extrorsum per dimidium superum hiantia. Pistilla solitaria.
Receptaculum (mas.) pedunculi basin prope situm multi-locu-
lare.

Monosolenium tenerum Gr. LXXV. B. Fig. 1.

Has. In agris arenosis Cheikwar Suddya prope, regionis
Assamicz alt, nuperius reperi copiose in sylvis humidis
Tingrei.

* Nomen ob pedunculum uni sulcatum.
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Dense cespitosum. Frondes depress, lineares spathulate,
simplices vel divise, apice bilobs, amene virescentes tenere ;
vena centralis crassa purpurascens. Radicule longz, simpli-
ces, granulas numerosas continentes demum promone vacue,
his receptaculi per pedunculi sulcum decurrentes. Receptacu-
lum (feem.) breviter pedunculatum, lobatum, loborum margi-
nibus undulatis erectis vel inflexis, supra concaviusculum
punctis albis opacis multis notatum, infra plicato-convexum.

Pedunculus linealis, postice sulcatus. Involucra tot quot lobi
receptacula, extrorsum hiantia, oris margine supero truncato.

Pistillum cuique involucro solitarium, brevissime stipitatum,
stylo mediocri terminatum.

Capsula externa sub sessilis, (junior tantum visa) capsula
interna hiuc conformis, subsessilis. Sporula juniora tantum
visa cellularum reliquis, nonnullis capsule parietibus adhee-
rentibus, immixta.

Receptaculum masculum vena insidens, rotundato depres-
sum, superficie supera papulosa, papillis apice apertis. An-
thera cellulosee ?

1. Portion of a frond, female receptacle cut thro longitudi-
nally, but rather laterally
2. Female receptacle viewed from beneath, one of the invo-
lucra cut away.
3. Young capsule.
4. Do. secondary.
5. Portion of membrance of do. remains of cells are seen
here and there attached to its sides.
6. Very young sporula in difterent stages, intermixed with
irregular grumous bedies.
7. More advanced sporula, intermixed with remains of dis-
located cellular tissue.
8. Long section of male receptacle.
9. Anther, (probably incorrect)
10. Portion of an old radicle.
11. Represents a curious thing adherent to the receptacle.
12, Portion of do. this has nothing to do with the plant.

&/’
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OCTOKEPOS.

Receptaculum (fem.) pedunculatum (mas.) sessile. Invo-
lucrum duplex exterius e frondis substantia, evalve, extus
apertum, interius membranaceum, apicemn versus octo-valve.
Capsula apicem versus irregulariter dehiscens.

Planta minima terrestris habitu quodamodo Marchantie.

Receptacula (mas) epiphyllia, sessilia, pedunculi basin prope.
Pedunculus uni-sulcatus, capsule cellule fibrose! Ela-
terum fibra duplex. Tunica sporulorum composita hinc tri-
gona e cellulis, tribus grandibus, hinc angulata e cellulis plu-
ribus minoribus conflata.

Obs. genus involucro interiore 8 valvi, capsulaque cellulis
e fibrosis notanda. Tunica sporulorum fere ut in Asolenio.

Octoskepos Khasyanum Gr. Pl. LXIX. D. Fig. I.

Has. Infra rupem in Pinetis Moflong, Collium Khasyensi-
um parce legi, mense Nov. 1835.

Frondes depresse divis® tenerrime, glauco albid M., divisi-
ones lineares, repande, apice emarginatee sinu pedunculigero
(more ordinis) Radiculz ad venam centralem unicam conver-
gentes, seniores vacu .

Receptaculum masculum minimum, depressum, superfice
superiori papillosum, multi loculare loculis per papillos hian-
tibus. Antheram solitariam includentibus.

Pedunculus gracilis, tener, postice sulcatus, canaliculo-
radiculas deorsum conducting.

Receptaculum reniforme, orbiculatum, oblique peltatum
supra planiusculum margines versus irregulariter dentatum,
dentibus rotundatis.

Involucra sepius 2-3 dentibus receptaculi non respondentia,
stipiti apicis contigua. '

Exterius e frondis substantia, ore subcirculari, integro,
extus hiante. Interius sublageniforme, celluloso membrana-
ceum, apice exsertum maturatum per dimidam superum in
valvis 8 lineari-subulatis, paullo inzqualibus, madore conni-
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ventibus, siccitate connivente, erectiusculis fissum junius qua-
dri valve! per junius verosimiliter integrum. Pistillum solita-
rinm. Capsula globosa, sessilis, involucris inclusa, basi nuda,
apicem versus irregulariter dehiscens (an circumscissa?) cel-
lulee irregulares simplices.

Elateres plurima, breves, fibra irregulari modo simplici
wodo duplici in elatere eadem.

Sporula globosa, fuscescentia, tunica hyalina.

Pl. LXIX. D. Fig. I.

1. Portion of a plant magnified.

2. Peduncle and female receptacle of do. viewed from be-
neath,

3. Portion of receptacle with the involucra and capsule.

4. Do. Both involucra laid open.

5. Capsula separated before dehiscence.

2]

. Inner surface.

7, 7, Sporula.

8. KElateres.

9. Young inner involucrum laid open exposing the pis-
tillum.

SYNHYMENIUM.

Fructificatio immediate hypophylla, involucrum evalve, ex-
tus hians. Capsula apice 8 valvis.

Habitus Riccie.

Synhymenium aureo-nitens, Gr. Pl. LXIX. D. Fig. II.

‘Has. In rupibus arenosis ad margines torrentum Moosmai,
sepius et parcissime in ripis Mumbree.

Frons sub membranacea, circularis, diametro sub unciali,
humi adpressa, radiatim lobata, lobi late cuneati, marginibus
repandis. Aspectus velutinus et aureo-nitens, structura e
cellulis parvis varie angulatis. Radicula sine ordine exserte.

Fructificatio marginalis. Involucrum celluloso-membrana-
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ceum, per dimidium superum circiter hians, marginibus revo-
lutis basi clausa fere globosa, pilis longiusculis (radiculis) his-
pidum.

Capsula sessilis, basi reliquis. C. externe teniussimis, pe-
dunculum brevem terminantibus vestita, apice valvatim de-
hiscens, valvis initio mediante membrana e cellulis hetero-
morphis connexis, demum membrana rupta initio quadri-val-
vis, valvis cito bipartitis. Capsule paries singulus, cellulis
valvarum brunneis fibrosis, oblongis, reliquis simplicibus, mi-
noribus, varie angulatis.

Sporula fusco brunnea majuscula globosa, conspicue echi-
nata.

Elateres pauce, plures capsula parietibus (valvis exceptis)
affixee paucissime liberee, fusco brunne, fibra albida duplici.

8. Aureo-nitens, Pl. LXIX. D.

1. Portion of a frond with two involucra viewed under,

2. Capsule before dehiscence.

3. Ditto after dehiscence.

4. One of the valves tipped with a portion of the con-
necting membrane.

5. Portion of the membrane.

6. Portion of an elater,

7. Sporula.
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SECT. II1. RICCIOIDEAE.

Capsula externa seminifera, secondaria nulla evoluta.
Plantee sepius cuticule omnino orbate. Frondes circu-
lares radiatim lobatee.

RICCIA.

Capsule frondes substantia immersz.
Anthere solitarie in loculis e frondis substantia conflatis,
superne apertis. Plante monoica ? vel dioice.

Riccie sp. Pl. LXXV. F. Fig. I.

Has. In sabulosis humidis fluminis Brahmapootre confi-
nibus copiosa occurit. Fructiferam legi per menses frigidos.

Frondes humi adpresse, aspectu spongiose, lobis plerum-
que cuneatis, bifidis vel bipartitis, laciniis omnibus apice
emarginatis ; feemines griseo-virides superficia supera preeser-
tim, centrum versus hinc illinc crebre (capsulis nempe propul-
sis) erose ; mascul® magis spongioss, supraque rubro pul-
chre tincte.

Anatomia. Substantiae parenchymata supero crassiore viri-
di, meatibus distinctis traversa ; et parenchymata infero den-
siore decolorato, infra vel superficie radiculas gignente., Cu-
ticula quam maxime rudimentaria parenchyma viride super
strata, membrana obsoleta alba rete irregulare mentiente.

Anthere plurime, loculi sursum in collum paginam supe-
ram supra prominulum ore minuto hiante producto, sparsi
Sacculus e membrana simplici? materia grumosa, ante dehis-
centiam turgidus, demum quam maxime flaccidus, et mem-
branam tenuissimam mentiens.

Capsule sine ordine sparsee, uti antherss, cum parenchy-
mata, decolorato-annexa, centrum frondis versus maturate,
peripheriam versus gradatim juniores, stylis sub inclusis as-
pectu semper terminate (juniorum styli ultra paginam supe-
ram conspicue prominuli,) membranacese globose gradatim
per paginam superam propulse, demum irregulariter rupts,
e cellulis simplicibus formate ; membrana interior prorsus nul-
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la. Sporula brunnea convexo-trigona, funica potius mem-
brana quam maxime externa, inconspicua, arcte adherenti
membrana internz brunnea, sublentem centies augentem
vestigia compositionis non ostendens : membrana interna sub -
hyalina.

Has. In humidis prope Negrogam regionis Assamice alte,
seepe cum priori consociata.

Frondes humifuse, teneriores et aspectu magls membrana-
ces quam in precedente, lobi dichotoma pinnatifida, laciniis
spathulatis apice emarginatis; pagina supera plana, infera
hinc illinc ob capsulas prominulas gibba. Caticula prorsus
nulla.

Capsulae fere precedentis sed pauciores, secus loborum cen-
trum crassiores dispositee, per paginam inferam erumpentes,

ad epocum maturitatis partialiter fere denudate; cellule
fibrose.

Membrana interior nulla.
Sporula rotundato-angulata, brunnea tunica sub lentem
centies augentem cellulis minutis areolata ideoque composita.

Riccie Pl. LXXV. F. Fig. I

1. Long section of a lobe of frond.
2. Young capsule.
3. Nearly mature do.
4. Style, the process dipping down, doubtful.
5. Portion of capsule
6. Portion of cogtents } f no. 2.
7. Young sporula.
8. Nearly perfect do.
9. Perfect sporula of Riccia no. 2.
10. Portion of upper surface of frond.
11. Do. do. shewing the obsolete cuticle.
12, Portion of male frond.
13.  Long section of do.
:g‘ gﬁfh:;;gvzl;?' }before dehiscence.
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SECT. IV. ANTHOCERATEZE.

Capsula (primaria) e substantia frondis exserta, nunquam
styligera !

General remarks on Anthoceros.

Radiately frondose, estomatous.

Essential points of Anthoceratious structure.

Decided male flowers, of the ordinary acrogenous structure
with most evident dehiscence, enclosed in common apariments
in the frond.

Female flower pre-existing, none, but consequent on impreg-
nation; the process of which consists in the application of
the fertilising matter to the upper surface of the frond, into
which it penetrates, causing the origin at particular or pro-
miscuous ? spots of the young capsules, to carry in their
growth upwards up a calyptroid process formed from the sub-
stance of the frond.

Capsules spirally 1-2, valvular with columella.

ANTHOCEROS.

Capsula sursum bivalvis, columella centrali libera instructa.

Plantule monoice. Frondes varie lobatee. Antherz in
cavitatibus, frondis sursum ore lacero hiantibus contente,
aggregata, centrales evolutiones ; cellulis pulchre reticulatim
areolatee, apice dehiscentes.

Capsule sessiles, basin frondi immersa, involucro e frondis
substantia primo clauso demum apice lacero inferne cincte,
subsemibivalves initio missa cellulosa (calyptra auctoribus
quibusdam pessime dicta) terminate. Sporula processibus
cellulosis immixta, convexo-trigona.

Anthoceros.

Has. Per totas colles Khasyenses et per totam regionem
assamicam altam.
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Variat. magnopere statura etc.

Distinctio specierum difficillima, tantumque e vivis elimi-
nanda.

Anth, major : capsulis longissimis Pl. LXXV. C.

Has. In. colles Khaseyendes ad Moosmai.

Anth. crispata : minor, frondibus crispatulis Pl. LXXV. D.
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